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ABSTRACT

This thesis covers the design and built the device for controlling
the on-off electric appliance by useing of Nicroprocessor. This CPU
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part is the level control of brightness of electric lamp by useing of

triacfor phase adjustment



(ABT)

neansTuldTz=nd

.. - It} Vu oV 4 ¥.
Tun1 TR TaRELTY nﬂqnasgaan11aa1ﬂuiqutuaa AT TNE U BEUKINIINTT
. 4 4 4 o e . o + ' 1
ATIIURRERAUAITNT AL AATEL TaV L ATAYHANTTTURTTRATLUNSURTIET 31NN UANS1TE
-..(.,..:ﬁ.q < ssﬁ -] Yo .
EETY L] 1ﬁ1=ugaa UBNTIIR FUATENIETLTRLIUTATINNTY ﬁusgaan11n1q41u 14

fo w <44 ﬁ 1
ﬂT'HIﬂﬁU“Tsﬂ‘ﬁﬂ']'i'\18“11"\'1'“”]'!“'“1'\ o nui ﬂﬁﬂq‘lg\l

RﬂzEEﬂﬁﬁTﬂTd#W“



o
gAL

o
unn

<
unn

s« viley

untn
Fn1lRnTTuna 1N TATTUTI ¥R L 7a T
anilmanTIinay MCS-51
dnttmanTTinay DS 1287
ﬁﬂ*33nuuuuas7awaﬁ:ﬂ4!adﬁﬂiauﬁi
n11ﬁaﬁ§ua§atHﬂﬁu1n1n193u1n1ataa§
n11ﬁ111unaq§aw%1ﬁ
AN TR TuER AR S TR
nﬂTﬁﬂqwunaaqaaﬁﬂu§ﬂn1é1ﬂﬁw
nw1ﬁwqwunaaqaﬂ?wq§mq1mn?n
nq1ﬁ111unaqgaﬁ¥w¢ﬁmqwm?tﬁn
n1Taanuuy PCB
WanITNRagy
ﬁjuuanWTnaaaqua=3111é
ATRHUUIN
DATASHEET
n1711 47

. o
Tﬂ1un1ua1uﬂun11nﬂqﬁunquue
nAnTIHUTEAR

wiiaAaa198 9

25
"R
16

40

44
48
47
49
54

55

A01
A55
A58
ABT

AB8



Z“"

4
T1n

FRe ]
=
i i

e o
= =
=78

el et weh &R
e = =5 =
=i =i 2 S =

oo
=

10

11

4
12

13

14

15

16

ﬁﬂﬁﬁmgﬂ

UARNTRTIRTI9METAR IR 1089 MCS-51
v . - e - v
uﬁaquu1aa11uawdwu1uxnu1u1un1uuastﬂunaga11u
. ' - ES fw
HARIATUMUN DA TUTUNTHUTA TR TTURBA ARG A
s fu 4
AuLAI TTUARAA TUA
Y - F I o P -, '
udavyTUTURTHYUTN I TAULARA TTURANHATINET L nW 8 “luR
. ' | ﬁ a - {4
HAEATTUIMRIARDTINA N ULTUTLATHYTA1TauL AR TTUR
do
ntutalden
1 - ud
LARNTTEMEI AR 1 NA N Ty CnuTUsUN TR AUAN R Y
¥ . &
URAINITTE T TUA THRIANKARA WAL NUTUTUA TUANS
P . - B ow N
1u3ununu1&ﬂ11u%wdwn1uLﬂunaganwauan?u IR
s 'y
2 nTatua
. . “w ® ow - of
uﬁaquu1an11u1nﬁﬁmEUtnunaganwa%uiunc 3 NN
k [ = ¢ -} £
URRIATUMUIWLIEATINAT 128 1unaﬂ01§tﬁu13ﬁlaa1
Td 411
v ] s
URadAunugnadainTaTAauInTataad MCS-51
a1 ETY F d A - Iy
UFRIUARTIITAATUIIFLRET TCON niasIny  auiRaT
- 0
TURAYAUEN
3 . P b 4
uﬁaqaﬁuuuqnaquaaLﬂiﬁnﬁugqsn131aa1unﬂ¢1ulnau
- fas o Ag
AULARATTURANERANLNATY
4 - Lo A qu
uFRedoRyGNt 1NNABIRBTTUR 8051 ninRiulu 5
ANHEY
[T S | &
UARITATIHT1vauLAaTTURTEY 8051
a o, i
UARSUARIYIATETUIAELRAT IE
o of -~ Fy
UHSIURR SR BTN TAR L RAT [P
UARIN1TIHATARAANTEUENRANUIIITAAL TINUINRT OSC

a8ty 8051

(8)

(3)

(11

(12)

(14)

(15>

(21}

(21)

(22>

(23)

(24)

(28)

(27)



el el dad gl el W] MR WA
= = f = = [~ = .
Mo L e 82 Si i i 3L

° =%
=8
e

17
18
19
20
21
22
23

24

25

LHRITRTIAT 91T\ FanRaR LU L HAR I NTuLY 544
RAR42937TUA AN TL FaNRBAALE TR
udaQ1qa1nGQQnu41ﬂ

LARIINITRBANAI Y

uﬁaqaqa1na¢§aa1uquqdn1i1uﬁw
uﬁaa1qa1naqﬁaﬁ?wqiquun?n1ﬁﬁunw§utnaé?ﬂéuaq 8051
uda¢1q11naqqaﬁ¥1qﬁqu1u?tﬁa

wdRena1ia1 1 miiniind tauasatnduniiagasiaiatas

w 2 B | o] P u 4
lliﬂ\iﬂ'\'f'iﬁ’!"l\l“ﬁ']ﬂ’ﬂulNBNB\!?'H'IR']HWE\TMNH'HRTBQ

(36)
(39)
(40)
(42)
(44)
(48)
(47)

(A55)



(1

umin

- I . o . 2 N |
ﬂaguuﬂ11uﬁw1uuwn1qLﬂﬂTﬂTﬁiﬂﬂTﬂﬂg&éﬂﬂ%ﬂuLﬂuagtuaau1u TABLAWTEAITNRY
= [ U TR f
AINFUY AU TIALTY aaaa?ua11uﬁwu11n1unﬁTTEu144wunaqugva1naauauaq LR
. g v s «f - -y, s a
UTERNEAIWAEINTTNY I TBE I AL TznuanTuuawaiquwuunuwnﬁnnm1uinaU1=aw1unaqﬂu
b ]
[ ] u rs ¥ '4 o owd
LT URNaw nwL1153¢nﬂ1tDa-ﬂaqﬂnTmTﬂﬁwin 2-3 fu 34nt111sﬁaqau11tﬁuauau
& (31 ’ [¥) :: e ‘Ju [ = -l
u1nnaqﬂn1nuuﬂaa311 ag1nu nwnaquuaga1¢nnu nqzlﬂun11taat1a11un11taaau
- f b &y -1 a2 s
Ivg n%atauTﬁuﬁﬂunw1Lﬂﬂ~ﬂaqﬂn1m1wﬁ1uuq aquutﬂwquuu?q1ﬂutHﬁau1a§uana1a
i ' W & af " oa . [
1unw1n1uquqﬂn1m1ﬂﬁwnwdnnua1aiaguuna1¢twaquuﬁlaua nw1ﬁﬁn1n Haz yTensa
ufiyn o o oW
LIRIAINTANATINLATIIIAY

-“ 3 ' 2 [ u w 4
tuantaavTaTI9 Ui ueaant u 5 FIUATANUAR

AINLTN - NA1789 nowdaas CPU famdng 2 31Aa MCS-51 uar DS-1287
é ' < E ¥
Aungaq NANI0Y MITFANUVUUALINTATIITRTIIG
1 4 L] -
FWNFEMW DAY NITNAARILALHANITIARA Y
<4 3 e
dund tﬁuun%aw1&ua:ﬁ3ﬁuan11naaaq
du » X, v <4 - v e o
47N ATANBIN UTEnauA T anann I TIE S TR UL ATE Y WiNRad 198y use NANTTY

Usend



(2)

4 v
TuuniieAns 1 TRTIRTIIN9dnNdRanTTNaay MCS-51 uae RIC DS 1287

dumay MCS-51 uivitu

1. TATIHTHINIIMETART N
' . -4
- nutERWIE M TULNUTUTUATY
) . - & w
- uunaﬁuwuawiwn1u1nunaqa
El a Lo &
2. TATIATIINTIYARLAATTUR
e
3. TATeATIendRyau
74389 RTC DS 1287
1. TRTIATIINIINGIARIINY
a a fas {
2. TATITIININaARLAaT TR

4
3. TATIATIINISTIHLRAT

v a4 w od
4, TATIATHINENARAWY
TAsTIAI 1 NNn1vdn1iiaaanTsunagd MCS—-51
TATIITI9MEIAA I NCS-51
af - v Y o . w )
N1TLTIA RN T TER 1 9aY MCS-51 TeaB Ntz anganw nauau aﬁtﬂuaaQan
J [ [ 1 - - - -
TALNAINUNTTIANITHEIARAINAINTIESY  MCS-51 ( memory organization in MCS
. - 3 H d
-~ 51 devices ) Rdmatun (g:ﬂn 1 d1znaw)
ATTUUNVLIERDINAN
- LY ] [ » o & v
Eﬂqna1 1un1xga NCS-51 uaﬂuuuquu1an1ﬁuawiwu1ULnuTU1un1uuasua§a

w e < TR 1 1 . " <
ugnItnny (aeuHRQ1u3ﬂn 1) OITLUYA LML EASIUARTHATR MTUL AU TUTUA THURS

o (Y] . L7 i 7] - w T | of ) <
ﬁagauanqwnnu IENTIUNITAILAALATAE WM ITOATEN TR TRATE AT ILWAY 3 URTUNITAR



Voar b . - & ow w v o= w w v £ & '
aanunuian1ﬁu11iﬂu1utnunaga1aﬂ1u?uﬂﬁu11nLnuuasﬂan11uaga1nL11nu weTuny

@ v owF . ~w e ou aw o - & EY) w
ﬂﬂﬂanﬂ“uqﬂﬁqqu?quWTUlﬂUﬁﬂEanﬂaﬁ1ﬁu@alﬁTﬂﬂuqﬂ 18 UAREINNTATANTTEUAR

LRTANRTITLAATII 9 LA DPTRYS

FFFFH

RD —

¥R —

IET.CRRITER
- €
FMmTuinung
nantguan
MCS-51
AU B4

. s
ATatua

£ § W
LiuTadiRaTld 9L awae

' . w & w
uu1aﬂ11uiﬁdﬁﬂ1utnunagan131§

1 . ar -
NUIEADTINITAIRTUL AL
Y
Eaganwa?uduuuu1u

(Gl
NCS—51 uyadiuatiniue

FFH

— B0H

7FH

- 2 Y T
Tigiea 1l mna

[
RO—RTﬂ%Nﬂ 4

T iaattienfiaty

vod
RO~RT nqun 3

daaT1dufiaty

¢ a
RO-RY nqun 2

fidinai i euinty

« 4
RO-RT ﬂqun 1

00

1 - - ‘
. “HQER?ﬁﬂ?Wﬁﬁ“TUlﬂﬁiﬂgﬁﬂﬂﬂ1%



(4)

FFFFH

' N w -
WIAATINI A IMTULNY

TUTinTeA8UAN

MUTEATIHATE INTY T LRV ENE MUERT
[ o
cnuTdsitnTunauan inuTdsunTunnate

YR | 4
DOOOH gnL?ﬁn1ﬂLna EA=0 gnL?an1ﬁtua EA=1| 0000H

PSEN
| Y e -4
1. MEIBAI A MTUL AU TUTHUN TH
< " ' ¢
zﬂn 1 UFRATATIETIMBUIERIINI1I2Y HCS-51

¥ " W Jﬁ.' ' ", “ = v o
iugﬁﬂu11nawunagant UATFIIINUUIGA IR M TULAUTYIUNTY TAARNILARINTE

4 - 1 . v r . - af - 1 I's
u1un11n?ueaﬁunﬁaqannnuaan11u1ﬁuﬂnﬂq1uﬁ§aL1annu11n1=u1unwﬁlwnﬁ (fet.ch)

— ' ab ' ] s -4 w b
a1§qua=x1ﬂ1ud1uﬂ1ntnauﬁagaaq1u1uuu1an1wuawdwufutnuTﬂ1un1u1a TR TR L]

. - & ﬂ B { J 4‘1 ]
n11u31d1n1u1nu1ﬂ1un1u§¢§ana4 MCS-51 azitdu B4 ATaua uazn MCS-5inuuwuae

. - = ﬁ L] of 1 3;". I ar Fi

n11u1nd1n1uunuTﬂ1un1unﬁu1u?ut W Tau WIA awWTAd nuwaaqqqnuagnutua1naqiu
@ . ) 1 . - - nu o
1=ua1awuuuﬁuuﬁaﬂ1wu1wd1u1uLﬂuTﬂiun1unwa1u3ﬂL1u?1n 0000H Luuawty(TunTm
do . - o a i o . ' 1 . <
UL ERITNAIE MTULAUTUTUR TUATATUELIR 4 NTATUR ILUATUNBINUIBR TN L TH
- . 1 [} - 4 L a [] 1 - ar
310 0000K “uny OFFFH ﬁqunwuwuqnu1an11nﬂ1n§qn1ﬁu1=ag1uwu1=n11u1ﬁéwu1u

d 4 1 1} * - d r
LIUTUTun TaA T awansl) Tu Hcs-s1n1u§nu1ana1u11dwu1uLﬂﬂTﬂiun1un1m1u?Uuu1a

. w & H ' . ' . -
n11u11dwn1u1nuTﬂ1un1unquua1=aEnwauanuazﬁmqwmawuﬁagaaﬁnuuuan1wu?ﬂdﬂu1u



(8)

LAUTUTUN TR BUAD (read strobe) Aadygnn PSEN (Program Strobe Enable) A
M@31n PSEN (31 29)
nd15911uiwdﬁu¥ntﬁu§a§a1§Lﬁa#uand14u1na1nuﬁ1an11uiwdﬂu¥uLﬁu1ﬂ1un1uﬁ
uu1a1ﬁ§¢§a 84 ATalum uﬁ1ﬂnaﬂuiwﬁwn?utﬁuﬁagaduuuﬁqazaénwaﬁu?ﬂ MCS-51nn
tuad dvuﬂun11§adaﬁuud1aﬂ11uiwdwu?uLﬁuﬁaganﬁﬂuan fus=Tidnon RD uaz WR
3901 17 (P 3.7) uasnd 16 (P 3.6) DaIwaiR 3 AIMATRY
uﬁuanawuiwd1u¥UtﬁuTﬂiun1unaz§a§anﬂuuan?ﬂdwuw1n11uﬁu1ﬁﬁw§aqnﬁs Tra
n 11 Hgy e PSEN uag RD tﬂuEuqa?ﬁﬁuLnauaué uaz1¥;aﬂﬁgn#1ﬁtﬁuﬁmwﬁm READ

[P | 3 - 3 a e w "
STOBE 1unuwu1=n1ﬂua1d1u1utnuTUsun1uu1aLnunaganwauan aquﬁaq1u1ﬂ 2

= MENR-RU MEMQRY FOR
DATHA
PROGRAM

9851

RD — MEMR-RD
— Al
POEN—

o 1 . - o & s
zun 2 udaqn111§uu1591wnawdﬁuTULnuTﬂsun1uua=Lnuﬁa§ai1unu



(8)

FFFFR

s
B lus
- F P S | {
002BH — TF2 + E % F2 autaaTTuainuiuat 2
Id a4 -
81lus Hlaw1stu MCS-51 u13iuaTiniuy
a dar o (a
00234 — BRI + TI AULRETTURBANWATANANTT
i w
g'tua nagauuuagn1u
a s 4. '
001BH — IF1 autmasTURInyiyaT 1
's
81un
- l.!" -
0013H — IE1 autaa%fﬂnnwauanﬁua 1
£
81um
- (u(( (
B0D0OBH — TFO autAaTiUatnuiuat O
i
Blue
ES o o
pO003H — IED aulwaTiUan1suantua o
s
3tum
= .
DOOOH — SLEA

a .- [ a W 4t £ far 4 4 a
zﬂn 3 uﬁaqaﬂuuunU1un1uu1nw15utna11ﬂnnaqimqwmautaa11ﬂauaazﬁua
1 - -‘d
wisR N E UL AauTUTRA TS

- o 44 - o < {. A .. .
AANAIANTITIER LUBLTHINANAIY iuea=t1utua A1AINUUIARITH IR TIUNUY
- ' . o - - . uﬁ
00COH UTLIMUIEAIMIIEMTULALTYTUNTUDAY HMCS-51 dquuu¢a=gnn1uua1ﬁt U
Fs -~ fas & o I VR < . - vl
TUTeRTHUIANTELIRATIUR avdE Ak RATTURLARE YUR Taaazgnnwuuaawuuuqn
' 1l N a % - a lw (9 = -
uuuau1unu1aa11u11d1u1umﬂuTﬂ1un1ua¢uﬁa¢1u3u 3 ANIRAULRATTURNL NRIL
. o . R a b 1 i a
aznw1ﬁiug Ewanw1n1q1u1ﬂnwnﬁﬁq1ﬂ1un1uu1n11§utaa11ﬂaa1uuaﬁﬁana¢5nﬂﬂaau

fu"JI\g o - fa o fo o o
LRaTSURNLIRTY Loe TUTURTHUTRNTANLRATTURDASAEyINAULAATTURAAIAUANYTUA O



{7

. vad 1 v o - fu £ <
{external interrupt 0) IEBENA UMY 00030 n udng MaRiea TTURATBULANYUA
2 X w - ' . . --lﬁ - - I
0 LNAEW MCS-51 zanahinidiu & MuIaa 1 d e urRIn L iR TS U THU TN 1 TAULAAT
P4 a d - Y a w oad. + - faw & a
FunnavTyatnduiaat TUARNEUBNTEA 0 T9LTHRUNEUNLY 0003H MWINAULRATIUAYUA
' o < ' .»ﬂ - S fas - F'e
1a1ugn1ﬁqﬂuu1Lﬁmnaquu1aﬂ1ﬂuaw1ﬁt uTuTunsurTN1TauLaaTTURna Y3y maniAaT
w . { a N N v . - o w ' )
1ﬂnﬂuauuawuw1nu1uﬂﬂﬁlﬂuuuwaaawnawdwm1uxnu1ﬂ1un1un11ﬂ1aﬂ1qu141=m11¢1ﬂ1
- - (o Lada o P e { 4 o o . e Py
LNTHUTNITAULAZTTUANAANL 381NNy 8 ‘TuR iqLwaquana=u113ﬁ1§qna41ﬁ1un1uu7
a fus L vm - - a fo i S
nMgautaaTIUIANINLA (1uqwun1uqun11u1ﬂ1un1uu1n11auaaa11ﬂnuﬂ11uaw11utnu
FaE -, - fa (a - { w. o4 a4
8 TURLANIATUTUNTHUTNTTaRL AT TURNAINETILAL 8 Tul & 1uTalddndy JHP (wa
v . L - - I VI N | a - o fa
FINATLII A T TUATHUTAY TaLLRATTURNG 1Y uaw nusi T sunTvuInIsauigatTsua
a dw  fd e 1) . - 1 .
naqﬁmmﬂmautaa1Tﬂanagna1u1u1agnnwwua1ﬁ1§qwu CTIRINATAETREI BRI TN AT L
-1 P o  dd a i .
uuﬂ1§1ﬁuﬁ1uuudnaqTﬁ1un1uu?n115utaa11ﬂan§n1wuaw1Lnu 8 Tualh ﬂquaaa1u3u
4
o A = 5\ 5 =5 {
TunTE MCS-51 (uainumuigataudtdmivinuTisenTea18tudd ¢ ATaluR (a3
a i - 3 o ¢ v
vl 8 ATatus w3 16  nTatua nunutua1naqﬂﬂ1un1=ga) g1ﬁﬁquw1ntﬁan15
1 o . j 4 & 1 . < Y]
13 fUn eI Tsun Tun L Nt Turda sl n s tutiinianaauandyl e TeannT
ATUANINTT EA TMAARY Voo Mia Vss (ground)
o4 | p ] i 4 o
wwnL§an1§iﬂnﬂnu1sn11uawd1w1uxnuTﬂTun1uuu1§tﬁu 1A NTad  aWTAN IWIR
- ¢ " 3 N o 4 8. 3 1. '
4 ATaTuR asnialu uaz 11 EA Aefiy Vec iﬁgaznﬂaﬂn1iq1u1ﬂ1un1uaqunaﬁunuq
| G e [ 1 Ne. ¥
0000H - OFFFH awnwu1aﬂ11uaﬂdﬁu1u1nu1ﬂ1un1uagnwu1u3ﬂd1uawﬁ¢1u1ﬂ1un1uaq
1 1 ‘ L] - ud ‘JI
uaAuwey 10004 - OFFFFH azgnLﬂaﬁawnnuaaa11uawdﬁu1u1nuTﬂ1un1una§nwauan
3
a1 . Yq a4 a
uﬂﬂt53n1§?ﬂnﬁuu1aa11u11ﬁ1u1uLnu1ﬂ1un1utﬂu 180 NTa aWTaM UIA 8 Ala
¢ | " v . .
Turagn1alu uazzn EA safu Voo iigqstwaﬁnwiq1u1ﬂ1unsuaquaaﬂuuud 0000H -
. . w © a4 v A ‘. .
1FFFH awnuu1an11ua1#1nTUtnuTUTun1unagn1a1u3ﬁd0uﬂwiq1u1ﬂ1un1unqunaﬁuuuq

i [ .
2000H - OFFFFH ’wgﬂLl‘ﬂ‘ﬂ"i']ﬂﬂu']E!FI'I"!I-I'Q'!H'\H‘I&BH?U



(§)

o du ¢
TU1un1uu1n11§ulaa11ﬂauaa5mmﬁm

a fo o - - <
BUIRATTHRANAUENTUA O (LWHLRAYN)

%
o LS fas € 1 4
——TUTUNTHUTNY TRULRRTTURDEYINNLLERT O
a - das - far
—TUTUATHUTAYITALL AR TTUR BB IRy mauL RATTIA
0003H ATBUANTYA O
0000H
FFFFH
ST
. a a fow & ¢ IS
FRREEN — Unn1?tﬁuTU1un1nu?nwsauLaa11ﬂanaq1nuLua1 1
qaqut a
Y “uﬁ - Y fas &
(T VLTe — UnATy LduTuTunTeuTn1TauLRa T TR 1avdaganis
u11e uantla o
- |4QIU - b i’ui’
iﬁuTﬂT — ROUMEN L THALIAUTNITA%LRB T TUR DA Hogegna
- - Cas a2
LNTHYT ARIRETTURNIAUENTUR O

fur
AYTauL AR TTUAN T BUANTLR O

" o - Car  fadad o { . '
zﬂn 4 UERSTUTUATRUTAN TARLAA TTUANRATIINATILAR 8 TUR  UREATTUIKUTAE

. o« o o lo fad v w
ﬂ11u1wntﬁuau1un1uu1nwsautaas1ﬂnn1u1a1§q1u



(9)

w0t et minga A mucnuTuTen T e Tan w2 Bwsan mune 16
ﬁTaiuéaénﬂu1uuazn1 EA Rafiy Vee iﬁgﬂzLwaﬁﬁﬁ§q1u1ﬂ1un1u§qudﬁﬁuuﬁ¢ 0000H
- 3FFFH awﬂud1aa11ui1ﬁ1u¥ULﬁu1ﬁ1nn1u#aénwa1u?ﬂ AU 139 TUTUTUN TR U R
uuwd 4000H - OFFFFH azgnLﬁn%a1nnd1uﬂ11ui1d1n?uLﬁuTﬂTunTugaénwauan?ﬂ

wina EA éaa«n1115?ﬁ§aztﬂafdw§q1u1ﬂ1un1uﬁeuuaawnud1an11ui16wn?uxﬁu
Tﬂ1un1u#aénwauan?u wasdmiud MCS-51 Mhiiwmiaaa1auindwiu fuTuTunTanna
uftarhaetian EA #aaentiaaiduacialin Cs-51 ﬁwqwu1ﬁgnaaqammwmn1Uﬁunw7
WA R T TR TR AT i e o A A mFu T Tun sunauandd (read strobe)
Aafnyg s PSEN Ferurl1¥aafusy RD  auminaA1 ndE Ty AuTU TN TUAT YN
Ty PSEN qs1ﬁgn1§1uqqutﬂa MCS-51 ﬁ1qwu11n1ﬂ1uniuéqaéﬂuﬁd1aﬁ11uiﬂdw
u?ntﬁuTﬂ1un1uﬁaénﬂ51uﬁﬂ 11T TR R THA R AR N AR T UL Ry TdTun THAE

uan?ﬂﬁﬁquﬁa¢1uzﬂ 5

MCS-51 ”<}:I\V> THSTR.

S I e
= EFRON
4 2 LATCH

ALE ADDR
P3 N
P2 L)

FSEN

4 . . -
T7iUn 5 uﬁaqn111§uu15n1wu1wi1u1u1nu1ﬂ1un1unwauaniﬂ
k|



(10)

J u L] . - =4 4-
1u:ﬂn 5 uaaqn111ﬁ1ﬂ1un1u11ﬂuu1aa1ﬁuawd1u1ULnuTuTunsunagnwauanRUnaq
w ¢ o 1 . ' ] a
MCS-51 Tanlfuata 0 A mTud9RuanieTRIATURRY ( FIRWBALRTA A0 - A7 w32
i ¥ 1 i - :’." “
PCL) uazwate 2 dﬂn1udqﬂﬁuaata1ﬁ1ua§ﬂ { AB-A15 ®wia PCH ) TINNNAU 16t 7/Y
I T | e . P v ﬂ Y oo
wATA O zn MU INIuaITEIRItARLATERTTURARY ( AD-AT ) dar TiLHue 8 Ud ( DO
48 . . e
-D7) 51aTﬂauﬁﬁnnqaaqgnTERua=ﬁ1eL1a1 (timemultiplex )TuRauusAwata 0 v
. ‘! ¥ 4wy o . . 4
AVAIMAALRTATURRNBANNYANTERAMNTAFIR AR LATAIENAN1UE high impedence L¥a
- o [l . 4 I's ' P
1a1u§a§anﬁquwqwnuu1sﬂﬁ1uﬂwnwauannmznua1n 0 AIRTAYNERLATAIUARNAAANTTN
L 1 [¥] 4'1!)4 £
ALE (Address Latch Enable) 3zUamawAREN1TAINRQIRTUEISUNIRLINLARTA WER
{. 4 _w o 4 ' o . A i I
LRTATuARn twati TuaedanuaaLaTHluar1lY  FURdmiInuaadatuanLaTAluAR L
) {ala w o o
188U uaT 74LS373 u?atua1nuqmduu§t531nu1a
4 of 'd a 1 4 'y - 1 .
Tunaendgyan ALE wanawwata 2 asm¢udqﬂﬁuaata1ﬁ1ua§q 1UEINUIAR NI’
o I-J- :J.r ‘: ol 1
wiuinuTUsunTuntsauan ¢ PCH ) 3 nludgene PSEN 3t THRAARWTRARN TRV Hama
u I 4 _woa o ow . ﬁ . .
AT 70T T vmuraa 1 nuTdTun TuA HUAN Lua1uL1uﬁqua§a34L uATFITuTUTUN Ty
yna4 MCS-51
1 - -l “ 4 o “n
AT WATEMT L AUTE TR Tu R 0uaR LA TRIUAT TRARAINIA 16 URA DNUNTUTR
' iy { 1 ' i §
7R3 TUTUNTHAL A1 IU0Y 64 ATATURA TAARIUAALATAILAINIUMATA O UAZWATA 2 184

MCS5-51
[] - as & v
uu15n11u11iw“1utnuaagn

| . v B ow . owod & w o ' 5
ﬁu18ﬂ11uﬂW§1HTulnunaﬂanﬁﬂuﬁnlnuﬁagaﬂ131u1=u11QHWTnWQWuﬁaﬁ MCS-51
v B v dw w q u = 4 o,
lﬂu1ﬁanﬂB§anTUlﬁﬁﬂﬂiﬂﬂﬁd?Tﬂﬁauaﬂ wialtinuwan1TaIanigIAnTUTER1aNa
v . w 2w <4 Ve o M 4
“u1ﬂﬂ1ﬁu‘1ﬁ1“1“iﬂ“naﬂan MC3-51 EQﬂ Nﬂeaqﬁnu 2 Utz LANAA
[} + udv 4|
- Hﬂ1ﬂﬂ11u3151ﬂ1“lnunaganagﬂﬁﬂuanaﬂ

[ » u‘U 4!
- nu1ﬂa11uaqdqu1unnunaganagnwu1uiu
I . w & W od e
uu1aa11uaﬂdwﬂ1utnunaganagnﬂuuan?ﬂ

1 . - & w <4 o ' » -
uu1ﬂa11u?1i1n1utnunauaﬂ1=LnnuiﬂntTwﬂzan&ﬂ Ad WUIARTININAMTULNULE
k |



£11)

4 q - £ ' 1 ¥ F -l
nanagniauanty EQﬁau1a15§qqa 54 Nialué uda1vITINATUNYMNA WA 151w
k a

y ¥ 4 v
TRELEEL EELRLLL nuaenu1suuuaza1wuﬂa1n1un11aanuuuzdn 8 UARINMNITIOWENA
. s e o a i LTI . " =3
nqwuawﬁ1u1UtnunaganwauanLwaq 5 NTatlus  uaslfuwagaImIEmINL U TUTUNTH

3 natetugl ¥es-51

DT—'—-— RAM
P1 PR —veC p DATA
LATCH
mes-si  ER
WITH INTERNAL
<::> ROM ADDR
—  P3
| RD P2
mml e PAGE BIT — —
UR 1/0 UR (v

o o . H o K
zﬂn 8 udaqn111§1ﬂ1un1u11nmu1an11ua1§wn1unnu1u1un1unwa1uiﬂ

o ' ' " e w . a [
nunmam'}uﬂdﬂmutnunagan‘wuan?ﬂ I 2 nTaTuUR

1 A _ B ow a4 w o 1
1un111§uu15n1wua1§wu1unﬂuuaganagnﬁauan (aquﬁa*ﬁugﬂn B) watm 0 3z
uﬂ o v ow 4 A wu ' . " &

gn1ﬂt LUARLATALE  UAZRIRILF (MNaunTsTuri ga1 @ m Ty LnuTusunTuatsuan
Q4 i 4 - ' .
TUNR81INMAT RIUNETR 2 azgn1§tﬁuq g 1 furitat duin L Aand 19miasannInRa
a 4 dw -1 . a ;& . "
ATTRARAE LLAYAINUARLATANAAINVTAIMTUMUIAATIARY 2 ATATum R 11 LAY (BLAu
i - o 'y ...5 i R LY '
IMMWATA 0 TIUHU 2 LEUIINUETA 2) AIMULUWATA 2 NIBAANNTITITARAENRIARTN
. v & v “ £ = & e
awdan1utnuuaEaHWNWTnu11u1FLﬂuwa1aauqau?au315La1agan11ﬂ15
| . o Bow 4 .ﬁuq ' PR
uu1ua11ua1d1u1umnunaganaqnwauana1L uaaquimmwmnauqunwsaﬂu uasiganda
. of . [} 1
Na imﬂﬂmnw1awuuaztﬁauﬁaga (3 RD,WR RMENAL) 3@BNA9IIN MCS-51 WL

4411 P3.8 uar P3.7 RIUARY



(12)

) . w AW a, .1 A - ¢ v
nuqanaqnu1aa11uw1§wn1uxnunaganﬂauanu1a1ntnu 64 nIaTue  uaz aiveldl
o - u!‘JI " v o .Ju [
LHASUIIEIUA U ARITUA 1A ANIUNINE T MINTERUIBRD MU INRANAITUER LATAHINNTN
o ad a - 1Y) 4 Jﬁud | . aAu
B UR LWARVATEAIUNLAL 8 UR 3laenwaTe 2 (WalluRILAan aIMiIgA1INIINAAY
a 1 § N a5 1 + » o . )
NITAARA WATA 2 MiWaa’dnAITRAAENLIgAINIIA N TAUY U Y euagnsauta TaTy

8 . S ' . . s
a¥7¢Lﬁuun11ﬁLnnﬂ1wuﬂaaqn1§q?un11u11ﬂﬂ1=qnn1¥q1u
£ - e d w 4 []
uu1aa11ua1d1u1uLnunaganaenwa1uﬁu

1 - - B ow ] 4 L | 1 . w e o
uuaunawuanéwurutnuuaaaﬂ1zLnnna1ﬂnazanu1 &2 WUIARAITNAIRIMTULNUTBHA
a4
41 1 . udu H 1 ﬂ []
nagnwa1u MCS-51 1a4 nuvsﬂ1wuawﬁﬂu1utnunagad1uua=gnuuqaanL % 3 Augan
o ¥
AL
' s - B A w8 w ., a o]
- wu1ua11nawdwu1umnunaganTﬁtnunagan11ﬂu1L1m 128 ‘lumans{lower 128)
) b edebllis B0 o 2w . “ s
- uu1aﬂ1wuawdwu1u1nunaganﬂﬁxnunagan11ﬂu1t1m 128 TuRuw{upper 128 )

1 . - B v - o {
o uu1aaqwuaﬁdwu1utnunagan?ftﬂu13ﬁLaa1ﬁ§q1utauwz (SFR)

FFH
LirRetaTaany — upper 128 | 3diaeind
YauLAnin JLauEu —i 3109 1R Tas
MCS-51 RINRTY
80H BOH  \finiw
7FH | Lower 128  |— (Ead<liReniy
ATIURE
00H n14aan

| 11 |

1§Lﬁu§agaﬁ11ﬂ 1% JuT it a1 awne

4 ] . - & w 3 -
Tun 7 uuunwuuﬁa¢uu15n1ﬂuaﬁd1ﬁ1umnunaganwu1uﬁﬂnq 3 HTLIN
3



(13)

1 . [ | . - oW - . g
91a1uuu4uu1an11qudwu1uLnunaganwa1u MCS—51 3zNaUIR 8 UANITUANTTR
& . I | 1 1 .
ARABWLIAAIINATIR LREY 2567TUA (AUWLY OOH—OFFH) URINTATIATIIWEIZATINEY
v & w . R . o B ow ¥ X a
d1u1utnunaganwa1u MCS-51 asLuuawuuuvaﬂ1ﬁuawdﬂm1utnunagan1u1u11unq§una
tu 4
258+128 = 384 1ua ﬂquﬁa¢1uzun 7
4. e B v @ w fon iﬂ !
ﬂwLuqnnﬂTHuuaaanwuawd1n1Utnunaga1u MCS-51  uAY 384 Tusiduilwiizwuls
. “w e v 4 a £ . | e v o
ﬂ11uﬁ1d1ﬂ1ﬂtnunaganagTuu1t1m 128 luAuy (@7uMie TFH-0FFH) 3=19701 170918
Y] - ' w . - B owu Juﬂq« {_
gaiaaanaautn1uu uadwu1uuu1aﬂ11u1ﬁdwu1u1nunaaan1ﬂt uridlaa Tl st awne

. 1 D W Vaa W ooy |¥ .,3
(Awuy TFH - OFFH (duiaaanm) ﬂ=1ﬂ1ﬂlHWHQHBHHHUUTRBHWQQTQlﬂ1uu AU

, . v B ow z a e o, T LTS
uu1aﬁ11u11§1u1ULnunaga1u MCS=-51 NadaduTiuIdd I TaRgwnuInt InuizTastn

| . R~/ " . uy ddae . - v
TEMTIINTITANNE HCS-51 IERATIARAUITMNTAFATALL AR IRINAAINTTAIIMUUNITL A
- ] + s 1 o
f9ganaTunuaa1 189 atnmuglauasTaaanr v

*
f . w B owm i . 1
uu1uﬂ11ua1dﬁu1UtnunaEa1u MCS-51 uf478 128 ‘TUARTSWHUY 00H-1FH TIM
i . [} «a 4 o "] ar ™
32 lum azgnnwuuaﬂﬁtﬁuﬂqunac1aﬁtaa11§qwun11ﬂ 4 ngunguaz 8 A1 (RO-R7T)ANY

4

1uzﬂn 8
1 ol { -.'- L | [ ] q':n‘ -'4
nau?aatﬂafﬂﬁqﬂunv1ﬂa=gnLaan1§q1utﬁaqnqutnavnmz?anuzuuqLuaﬁnwﬁqn1zq
L]

Y Y] o 4 s '] ]
1u1ﬁ5ﬂga1u1ﬁﬁtaa11§qﬂuna1u RO — R7 %wg?u HCS - 51 szaT13daul 8971 Tunmes
4 ¢ o ' 4 &4 - ¢
uu?ﬁﬂnna11§q1un11ﬂnqn1angnLaan1§41u1aagawnﬁa RSO,RS1  TuiddinaTifeIn
Lawy PSW

a ' I's \J S AT d, S P | u
51515n11Laannquiaﬁtna11§qﬁun11uLiuu LR ECRERTERTRE R L SRR o T RN
F ) o o [ 44 - s
F3giRaT1deuiall RO - RT uuuﬂaxanaqLu11=1§§agatﬁaq 3 URtWRLAANTIRLART
4 w a 4 . ' oy 4
RO - R7 ununisaaﬂ1ﬁ 8 uaLUQquawuuuqna¢1qdlaa1 RD - RT
f . - e oW Yur ' ajay f_w o H '
nuqan11u1ﬁdwn1unnunaga1u MCS-51 aennaﬂnnqu11ﬂtna11ﬁ41un11Unq 4 nQu
v . ' f _w ol w v oo P
AJUARIUMKME 20H - 2FH 174 18 lus Tagnaanuuu1nnanum=191qa1wqutﬁ&nﬁwnu1a
. - - 4 1 [ " . 1.
ATNIIRMIULNUTANAYT L2601 TREUARZIANANMETI AR INATUT L IUAMN A L AR UNEN T
a
v 4 . vﬁv - . U o
T usaBL WAUNTEL wIAUAILIR 1 uUe un11nﬂqwunaqnquawﬁqufzuaauauuugau
v a d4 . vﬂq v Yv_ow w1 oa '
TR NTaLWANIHNIYL uuauanﬁnwusnaqTzuuawuﬂ11uﬂaqnﬁinaﬂg1ﬁ1auaasunnaquuwa
T | H » ll .ljl + ]
ATINIIUTLIGN DANNALATAUMEIL TUALEIUR DOH-7FH 178 128 @1uuudnia 128 U@
\ . - & ] of { a B
wu1aa1wuawdwu1uznuiagan1§tﬂu1aﬂta31 9L auns 1y MCS—513% 1L Tuid

1. ) a s . - o
LRRAUMLEY BOH D4 OFFH Tidimatlfeiuiawizurasinlu MCS - 51 ﬁ13tua1§n1uQn



(14)

. od . v oo 1 oo i
LASTIAAMHAN TN I TSI VTN A TUNN INUINLANITAINY L TARLRATIN 9 UL ANTY
Y} . { i aja F
TCON TEAluRuAYITAIWINGLEAT 1 T3tAaT1d9ruLawrs SCON 1§nauquuaz1waq1u
- lg . ' ] . - Y EY -
NRE S (NE RV ERVERL aﬁwiagnTu uwqawuuua?uwuuaa11uﬂwd1u1uLnuuagauwt1mu1u
w ) ' . v & | . o & w o v PN { v
1agn1ﬂ¢1u uazTuﬁwuﬂ1nu11u1ﬁLﬂuuuamﬂ1ﬂuawdﬂn1uLnunagan11u1a FECICERRE
- o ' aia Ie

JILLANILUNHIRERLaWETUBY HCS - 51 UNdLUBTINILL LTu TARLAATITe LAWY

T2CON #1u MCS-51 Lua{ B052/8032

o £ w
TAdLRa Tl L aun FFH
i 4 . [-3rY)
uuqﬂavﬂuaﬂdwu1u:nunaganwa1u
i Ie
CY|AC{FOiIRS1|RSO|OV| - | P 80H g2untTy MCS-51 undLuad
TFH
- 1 - 4 v <o v
2FH BTLINBRIgAIINAINLEINS TR Y
Y P i
TEAUURIMIL 16 Tua * 8
I's
= 128 Yum
20hH
oo { .
1 F3F AT uhall RO - R7
i T
naun 4
18H
n £ =)
JadiRaTl¥9uptl RO - RT
.
1 0 naun 3
£y {_a n.'a
10H TAd1aa1¥91ufill RO - RT
.
g 1 naum 2
08H J3%LRaT1dv i1l RO - RT
1] ‘4
g 0 naun 1
00H

o . ! ) . I | - Iy -
TR 8 WHASAUMUIMEIERITNE 128 Tusatentd L iuiidnaid ity
k|



(15)
#IUWEN B89 HCS-51

{ {af . ' i o ~
TNTHTRBHTN1QLHBTHTSQQ MCS-51 qnLua1ﬂaﬁunuﬂnﬂwu11ulnﬂaunu ANUARYTY

4
Tin 9
k|

AT T
WA N

RESET
22

%
3
e [+ e

("]
-

TA/VP

CPU

-1
8351
8751

—
—
»~

—— -
- @
—

I

RT3

TPTOOTDOTOTOVOY ZXZ

J- w N o
qd X ) @ 0
TOTUTVVIVTOT DVVVLTOUD
CCOODOODR NNNRNKNKNR
S NIRRT @ LA (10

Fo b s s s s

<4 - [} \ 's
Eﬂn 9 udAIA ML DNTAvBYINTATAAUINTLAAT MCS-51
[YR | L3 £ e 3
nuwnnﬁ11ﬁqﬂunaqnﬁuﬂasiﬂ1u1n193a1nata311ua1=ga HCS-51 a4y

PP {
- 37 Vss (317 20) A MIUAAASINTIIA
w ") ar '
- 311 Vee (17 40) SIMTURAUMAITIBL TIAUATEUAIUIR 5 TIAA (DC 5 volt)
's | a - 4 -
- 11W8TA 0 (11 32-3%) 1 & m1 TriduardmTumate 0 Ju1e 8 R (PO.0-POT)
- [ FY £ = F
uavaudwuﬁ1n1ﬁQ1utﬁuauqaLawaqaua1an11ﬂ131auwnn1§qwutﬁuauqua1a5341uan
1 w1 i N d oo ' | ] .
A1 iTﬂaquaazﬁanaquaTautwauqnu1ﬁn1aE1udn1u=gnﬂaaaaaa (uﬁnwustﬁu high
a i { w I - o u 1 '
impedancd) uan11n1§qwutﬁuauqﬂtaﬂaqaua1aua1 waTh 0 F9TTTuNTAARANEIE
. - B u v ' . e
n11u115ﬂn1u1nuTﬂ1un1uuazuaganwauaniﬂn151aué4ﬂ1uaaLa1ﬁuﬁ1Uﬁa1<A0—A7)
(YR { w u . . '
uazuaatuanﬁnunnwwudqnaga (DO-D7) IMNMUIARTIHIINTIAUANTBTENTTINTL I AU
4 1w - -
nTaaﬁunagaaaau1qaxgaaunﬂa1u

- pwMaTAnNEe (11 1-8) § & m11fidusndwmtuuadR 1 (P1.0-P1.7) dwaiatFens



(16

a L] i { J & w | o~ 3
Lﬂuauqﬂn1aLa1agawa1an11ﬂ1§u1nﬁaqn111§tﬁuﬁuqnuafaaaanaanﬂ 11U AR
o ¢ ¥ o N . -
uenavwaTAL  Inudnnur high impedancd Taaﬁvqﬂ1gaauﬂ1a1u 11 P1.0, P1.1

{ v o ¢+ 4 i { <
\uaT 8052 aziﬁqwu?uwuwnaawqauuantuﬂaa1n1§tﬂu§uqa tawaqaua1an11ﬂﬁaa

o 1 ' -
e REFEAT L CEEHER RS R BT PR
F P uﬁ - Fi EY)
MWATR 2 (11 21-28)4 8 711 uduand MTuwe TR 2 (P2.0-P2.7) &7471AT89u
3 4 & 4 ' ™ ]
LﬂuﬁuqﬂtawagauaTan11ﬂ1a uﬁnﬁaqn11130ﬁutﬁuﬁuqnwa1a§aq1maaﬂw 1 1uEvua
oy (Ht‘ =y . . 17 - gu
AzliRnaywaTatl watnianus high impedance aa51ﬁ1011$aawnﬂa1u BaNINUAY
i 1 ada ' < Iug
TFIUIUMLINU L AR IV AAMAIEAE 1A 9T
11 P3.0 1§§uiagaaﬁnnwauaﬂuuua§ﬂ1u
31 P3.1 1§dq§a§aaanTﬂnﬁuuanuuuaqn1u

u a 4 o a fas & o o
a1 P3.2 15!ﬂuauwﬂl“ﬂTUﬁNﬂﬁﬁﬂHlﬁﬂT?ﬂaﬁuan 0

s 4 o o g \ N N
11 P3.3 1§Lﬁuau§atua1uimm1mautaaw1ﬂnﬂuan
- V) 'S 3 g {
31 P3.4 immwmauga1ntﬂwutaa15341nutua1 0
<y 7] ' { ' ')
%1 P3.5 immﬁmauqa1utnwutaaﬁﬁaq1nutua1 1
uﬁ o W w1 . “w B ow
11 P3.6 ‘ldL uiwmﬂmn1uQunﬁ1Lnauuagaﬂuuquuwaﬂ1wuﬂadﬁu1uLnunaganwauan
yﬁ [ 7 ' O Y- Y]
11 P3.7  1d4 uiquwuﬂwuqunauawunagaa1nuu13911u1w§1u1utnunaganwauaniu
‘ 4 Mla r ulﬂd
N7 LME TR 3 THALTHLABANNAN L AzAadTHARRY TLUEIURAEUATREYN1T1E
ﬁauqnn?q
- o ' 4 . w . .
11 RST (31 9)1§dﬂu1unw11Lﬂa1411qnaqun151u?ﬂtwa11ununw1n1Qﬂu1uu nT
4 o w L] v o d .'-i
TLRTT LU L TNV BWEII UK Ta TUTUR TH L AARISTUHANAR L ARAINTT L TRT HCS-51
H v oo [ T
AURBINANLE 1 Lﬁutuaﬁaswqﬂaa 2 UNFTWITLARTEMINANABHTALALRBTE AN T4
' ¥ ow v 1 - e d . w d { o ' " I
agTaanaqaan1a1un1unw 8.2 ATaTawy LUANTURINURAN U (FREIRTLTIRLTUR ]
‘ d _ve 4 i - e e
Nanue L dunt1ae) uazLua1ﬁn1§ﬂ?tﬁataaluat?uaﬂauaqq1u1ﬁnaa1tnuﬂssgauﬂa
10 INTATYYTAATANTENINNE RST U Vee
- ' 4 {0
11 ALE/PROG (21 3D) Lﬁun1d1n1u1§ﬁq§mm1maan1UnwauanLwaaauqunw1uaaﬁnw
Fa ' ' - 1
uanlaTalurei(address latch enable)37nwata 0 TUTEMININITRARBVUIARINY
. - 4 W ‘\“ K] - 1 . . H
1131u1unnuTﬂ1un1un1aua§anﬁauaﬂ UNRLNATHNN I TARRAMUIARTIININIANARANTY
v 4 o <4 o tadw - o
ANy IawadaanuIRIgA N 1/8  NR9ATINNEAATRLALARTNITARARLIAY  AWL

dad, v ¥ 4 . 4d 4 4 4
LTI TR A AN TR I T f 9148 8 4 BUTALAR I NN T ML RAAVA T SN 91U T



Shiloem Tvening
myanan WEveNint N

17)

T = 4 wrF I -J‘U 4' H YR 7 nr
uaweﬁaaaﬂunu1nauwu1wdﬂu1utnunaganagﬂﬁauan?ﬂ uan3tnue? ALE av1g9dmTu
E - . i 1 . -
ﬂauqun11tnauTﬂfun1ua¢1u1u Awsan dmTu MCS-51  tuaThumuaanduddmTy
- X
CRUTdTRR TEA AT UL Awtau
Y] E a4 £ v ' .
- 317 PSEN (1 29)1ﬁdqﬁmqwmﬁ1a1uLuaawuﬁwﬁ¢a1n1ﬂ1un1untnuTuﬁuuuﬁaﬁwwuaﬁ
4 . ]
n1awandil (program strobe enable)tHaTun1¢TuAETUTURTHAINANAMEN FIUIE
1Y)
fedanadTaTl 2 aTeluusasunddutdiia  udludrnnviisunTadudayaiiumine
. '14 " . - & 3
CRRHERARE T nTaLua??Tﬁ1un1uﬂwnuu15911uawﬁwn1uLnuTﬂ1un1unwa1uiﬂas1u
o 3
uFgaaanuInN g
w o, U v . ‘4!
- 91 EA/Vpp (1131) Lﬁunwdwu1u1ﬂtaan1n MC3-51 anwuaﬁnTﬂwunsunagnwa1u
Y i g 1 I -1
wlanauandy Traninzaangniue cil 0 wegRaTITUIHA TR INNEIARITNIAN LI
Hd ‘ ’ uul:’ )
TUTunTUATAUAN nﬁnawuuan1uztﬂu 1 w1 aniefutn HCS-5110TUTuATHIN ANLIE
N - - da 4 . -
ﬂqwua1ﬁ1w1ULnuTﬂsun1unwaTu?ﬂuasﬁwu1u MCS~51 nunwIgA I NIta Tyl nuilT
<4 L P 93 4“- I .
un T ATy 61u11nLaan1nnwqwuianﬂawnTﬂ1un1unLnu1uuu1aﬁ11u113151u3u
4 4 4 ' 5 v ' - | P ¢
u1aa1n1ﬂ1un1untnu1umu1aﬂ1wua1nqauan?uﬁ1anw1aan1 EA nulWiagynTanTINm
T ) Jldl . u‘ v 5
aquatay 7uwlu MCS-51 niuuuu1uﬁ1ﬂuawd1u1utnuTUsun1unﬂ51u3ﬂ TuRanuag
) \
NT1IRLAUA
| s
- 31 XTAL 1 (11 19) 1§nan1ﬁnaanﬂauan1naLﬂuauqat§w§1411aa§§aLaLRBT

v { I's
- 91 XTAL 2 (311 18) 1ﬁaaa?ﬂaaan1auanTnsLﬂuLa1aqnaanwﬁn1qaiaaﬁiataLna1

86860



{18)
qmﬂuﬁ?nac MCS-51
ool - { '™ H
Qmﬁuuandﬁﬁmna¢3ﬂ1u1ﬂ1aaa1nataa1n1z§a MCS-51 HAYU

L7 [ § o
RANNITUNRIANETY & TIAR Luaq§auﬁa1
o . v e . 1 . a i {
uuu1=n11u1wﬁwn1utnuTﬂ1un1u91UﬁunﬁandﬁuagnwﬂquUaﬂuqu 4 nTaTuActuaT
vad 1 qlal { o . H - I's
8031,8032 TuunmuiaaIININFILY UL UAT BO3S AMAIEATINANAIUYN 8 NT1aTua
ar { T P petp ™ | nx a, ¢
uRsdMTULUET B3C51FBO A=UMUIAAIIWANAIURTINNIRYL 18 fTalua
o . o s - a . i i
unu1aa11ua1ﬁ1u1utnuﬁagan11u (RAM) agTuBﬂaﬂuau 128 tum (Tuivag 8031,
4 { {
8051) wia 256 lus (Tuiuas B0I2,8052)
1 » - 4 [ ) 4
U Tat i s IR mTuTdTun 1 uazﬁaganagnwauan3u1ﬁaawqaz 64 NTalum
wanInnL
‘ll 1 . < 44& '4 i
ﬂ154d1u1ﬁm1ﬁt1a1n1¢1utwuq 11u1ﬂ11u1ntnaﬂﬁn?ﬂaaaaﬂwun 12 wunzidTey
q £ v oA w vl a 4 { I a a
uwa1anﬁ1u1101un1adaﬂaga1anqﬁaqndanaﬂuuu 4 WaTawaTRar 8 uURmMTadH1Ta
=4 { - o e i 3”
T 91uL duwaThINIa 1 DARANAIONWATIN ALaUNUATAILIA 1 UATH 9N TINNeEY 32
] \
wath
- i a r: A [ ]
1uua=dqnagauuuagn1u1ua1Taad1uﬂ1nn1uuaaa1ﬂL111uuazd¢aa§a (baud rate)
”gl - o a4 oo
TRAYUA 200-375NTALR/TUWN
a o [*) - (u.l'v -
IRATRUATIINA R IFgNAIRATIURTA 2 TERU
of alay i o ﬁ \f ) o { e 4 o 3.
NTIFLRATAMIUI e imei et nTa AT Maliuitududggnaudninne e
4 w - a 4 A 4 o .
81 MTAtUNITLUASUADUE Ta9RQ AN EUANBUIR 16 LA 9748 2 A7 LUBLUAUIL
o 4w 7] w 4 A w é of s
#ad Taeraunitvnasdad n3atded 91987 (TuluaT 8052 N 3 @)
] . u‘l) LU o W vﬂ LYl i Ad
uuaan11u11d1u1ULnunaganﬂatuquduuaﬂuw1ntnwnqnagaTnn41snu1uauasuaLwa
v L owe X
1un11aanuuu1ﬂ1un1uua=n11n1u3u1=uun11a¢15uu
4.' L
uﬂﬂiqgmuazuwstannuﬁa 8 uATEILAY
&
ﬁ1u11nU1=u1auauuugﬁu Lua1§1u4ﬁua1u§u13atnuw=
) [ .
1ﬁ1ﬂ1un1una41u1ﬂiaaa1naLaa1a1sga MCS-48 {upwardly coampatible)
" "dul 3 & i
1u1ﬂ1ﬁaa1nata31a1xga MCS-51 ;ua1n1a11Lﬂuuu§1u1un1=gau Aa LuaT

B051,8751 WAz 8031 T4NIMIUIANEUAN 40 3 mAWIE LA Az FagnatuniTYg



(19

—a s e . e T 5, & 4 o - T
fRaqFqunazAatdainafiu (rinulstrasunTeiuiauiw 1fu TeRuTud L Nl eanein
: ‘id  a \ ] - & : 4
TENTIILUTN 2 AAINIARASMEIRAIMAE MY UL nuTUTunTua1alutyl F9at v wanay

v Jlduu [ | 3
duadaTuRatn TRl L ntaRnuadIEnan1Ra Ty
' ot . - ﬁﬂl - I
- tyuad 8751 imirgalanitdmTulauTdrunTeatatudycdy dwian  muwie 4 ATMuA
. & W e ld E 1
ATt E SeasanT 10 Ta L an 1un11au101un1uLn1nﬁag dazuTyaTthTunTyIny
i
' 3-’44 . 'd
avTUTRILN nquxuanawuﬂza1n1un11uﬁ1nw1aﬂ1uﬂ1qTﬂ1un1u1uTn1nau1n1ataaT
I o o - ' L
MCS-51 Luat 8751 ui??i1quuntﬁunWTwuuwtuaqﬁu ?qutﬁuﬁaqnaﬁauTU1un1u
:‘ | TR Y r L [ o o w e
LWANTARHAWATA UAZUNTEINL THUTABNAUNIANTHAARTY AT TUN 10 TA8TE TeAEAR T11D
v v A . Hod. o ¥ O¥ f
Tatan uazn11u1111ﬂ1un1uun131uuﬁwu11nnw131uﬂ1u1uﬂ1qn11ﬂanqutu1wswu1=
.Jﬁd 4 _w a a Y
atuInidy dwtay (uatutldunugazinani T audnwunw?uiuaﬂuwfnu1131u1un1u
v v
L3 1dTA
s -~ [ ¥ Y w w4 a o o
- LUBT BOS1 MANIIAMARAUTUTUATHIWIHNUTANAWATALA D3¢ L dud 1900 9N TTHART T 4T
v o= - v nuu A oA ) { i
aaquﬁwsmﬂnqnuqun wauRLL I Tun1THaARITIREITIuTATRAUTINTALADTIUET BOS51
'I‘.‘I " uli ﬂ - f L )
ZaimuazR A TuL AuTUTUATNA Y ETuLE Tan aue 4 ATRTURLNL Za3TARTY
Ao o4 Y w -
n1uawu11nuﬁ1nTUTun1un15u1111ﬁu511u11?33153§1ann1u
i f%‘u| . DY AR ] o
- (uaT 8031 tuamildiwdanA NI R ML AuTUTeRTIA A Tut UL A1 TaTdmiaeA 9y
. 4 =& B { o i -
111watnuTUTunﬁunagnwauan1ﬁu1nﬁ¢ 64 ﬁTa1ua?cawa1ﬁLﬁu TN WIAN aAwTay
(- 12 ' » 4
(LuRT 8751 War 8051 3ILTHTUTUNTHRIAWAIAAYINIIATBUERTA LAY LuaTUTUN TU
o i o [ YY) (3 L
ATNATILRY 4 DTATUR nTaandeAuTMINTATAATNG L aa ThedavLuaTlH T TunTu3 R
1 . | [} a oW ' 4 PO 7] -
UUIBRTINITIATAUENLUEIAANN LARIAIANTTAANT 31 (EA) RINTIIA nw%uﬁﬂmauua

{ a1 1 . w S
L“ﬁa“LUHT 8031 n\tuﬂ“uqﬂﬂ TIU3 '}ﬁq“TUlﬂUTUTUHTNﬂqﬂunU)



FY N o
9z annavFayixauL aaTTUan suan

- - du £
8015 diunTnRavTudRGIMALLABTTURIINANARANTR 2 Agramvadnn INTO
a re da G w 4 a
LAk INT1 Taanﬂ11u§nq§mm1mnautnaxsﬂnﬂﬁNﬁinTUTun1uLﬁanTnzﬁanuu1L1miqq
dd v a o ! d
nauaavimmwmntUaauuﬂaqaﬂn1:aua310501uLﬂuaaana1 u?anm=n1=auna¢ﬁmm1m15
4 - oa !
LuaauuﬂaGTU¢ﬁu1=auaaanawu§1 (Low level Interrupt)
4§ - fas E 73 . 1w d .
A1TeRandszLAniadnI TR INARl RaTIUAAT8WAN INT1 ﬂﬁnwinwuuaawnaganaw
LA ada I - ﬁ. I " v«'ju .
Unuaue 2 21U TIRLRAT TCON 19t tusumudus IT1TaanamuInt dud 18 uuatiTzian
a fo & T a ﬁ - % ad e
18 4R WABLIARTTURAEY INT1 a0 3z tsansaryUun I un TR ARG e TR
"4%3”0 . e 1 ﬁ : ﬂu . 4
nranuawtaTuat i maTodatde 1 29l URNHAZIANNTITANY MUNTALUT RIS ARG INAE
- < : ﬁq da Fe w o v o N - 4 &
nudandnuy IE1 Feulutinnuluiidinat TCON L3WWILAATTE49R8 NATIAaLdalTh
) of ) - o ﬁ £ ! a =4
AINTARaGA INT1 unﬁTLﬂaauTzauimmﬂmawnaaﬂngqL URBINATWAD wuandn e IEL
g - . W ﬂ -
U nazannmue ALty 1 RGN
w . a fas [ & ?‘du ol a - I
dﬂuﬁunﬂianﬂunaqimmﬂmauta911ﬂa INTO ZINNaNHUE (A8 NUANEINNEYALLART
w | f v 17 P Y oy i [~ | a
TUR INT1 214aniduiu  TasLA 0 A E1u189737L48T TCON LU U Aa9uR ITO

. fl i i . [ ol oy 4
LazRUMUIIaduWandnIue IED isagnaﬂuuuqun 1 a1atuTsdieaT TCON
- ) ‘u f
n1TRaNTUEgIEAULRE TTURAY AUAR
] = - $as A H-ﬂl
?ugnaq B051 znwnﬁ1n11adauﬁn1u=naQmewmautaa11ﬂnn1auanut u1=azqn

a . A <4 fo Y .
WHETWTT L ARTANNN TN Aviudagranaz T mndutaatfuen  seRatidn ety

' l I's .’ﬁ - 1
TeAz LA NGARNIY 12 A1 BRETALALAAT ﬁazuuﬁugasa1111uuu

aiim:TCON AUMUY 1 88h ATUR L THRL 20000 0000

TF1 TR1 TFO TRO IE1 IT1 IEO ITo




(21

,§aﬁn . AT RITNMANE
TCON.T
TCON.6
TCON.5
TCON. 4
- Y -
IE1 TCON. 3 uwanudaan11auLna{1ﬂénaq INT1
< L - fw 4
iT1 TCON. 2 taLaanlTe L ANARYINERIRATIUR INT1
=4 a fan &
1ED TCON.1 WHANUFEAIN1TaRLRATTURTAY INTD
£y e 3 & i
1TO TCON.O usLaandTe  AnFayINauitaasTUuR INTO

<4 a v da ¢ oA A a fas &
TUn 10 s 8TUTIR L 8T TCON nLNEIAUNTTaNL AR TSURAYAREN
a

a i £ a ‘ af . va fo &
n113aauLﬂﬂTTﬂﬂﬂﬂdiﬂNﬁNﬂdﬂﬂﬁ? Uay 1un1mnun11nﬂnuﬂ1uautﬂa11ﬂan18uﬂn

R < v P - o 5,4l S a .
n1§1uﬂﬂaUﬂqaﬁﬂaﬁamm1m 35ﬂ34“q1“8mm1ﬂaulﬁa71unuuu13auaaaﬂﬂq

ag1Ita AL T ulT L Aa

- L= fo & i

5NWﬂm ATUMUIAULRBTIURLIALADT
INTO 0003h
INTI 0013h

Lﬁut1ﬂ1

o . ' ooy . 4 ala Las 4 o X
sun 11 RWH“HQHBQHBQlaTﬁﬂiueazﬂTKTﬂﬂTﬁﬂﬁﬂﬁulNaﬂﬂu13911ﬂﬁﬂ15uaﬂlﬂﬁﬁu
a



(22)
- fuw &
T L ANIAINITARLRAT TR
¢ - Y {as & . . <
1NTRTAERINTALAAT 8051 FHATOLAANATARIAATTUR TR TMUARINUNAINE 1 T8 1T

< fo 8 v
Q' (Signal Source) BANAMYNALLEATTURELY Taun

a o
1. HmmﬂmauLaa§1ﬂnawnnﬂauan (External Interrupt)

o w a {e {8 . P w 4
AMTRTIAFALAAGIENL ITNVAULAATTURLY A muRTNUR TR TIIHAaUN 1A TUAN YIS L Ha
Il o - el o
Tann1TelasuudayTeaudagin Teat  n3atuga9l a1 aaenun1 Ty Uanuu R ¢ fugon

o fw
2, Hunurwaulrasivaniaiy (Internal Interrupt)

" a Y ) "
Wadnn Luaﬂmﬁ'mfuﬂmu CH lﬂu’l JTnaturactuTrIRau-TniataaTiavl D’H'I*J'QTU:U

w g 1 ﬂ v
JULIRY 29391 auaaﬁmwumagﬂ1NL URL

" ES dar &
TRTIFTIINITALLARTSUN

a0 AIIUNENE

s £ €
INTO HugaauiaeTTURIAA ausAN 99Ty P3.2 Tra
i |, Sy (M
8051 a=n1n11§unaanﬂqLuaauQaqnuuﬁ§u1ﬁl3a
< £as &
INT1 Fugoadui a2 1T e auann e dagin P3.3 Tas
: —_— A
8051 a=n1n11§uaqaqutuaﬁuqaqnuuﬁ?uiﬁtﬂa
a i i 4
Timer? dagraun1TineTat1a1IWa9a9 Tiner0
- { { .
Timerl qugan1TineTaL107TWad89 Timerl
i o - le (<4 o % w v
A TRAUNTH nwftnaautaa11ﬂnnnnauuawnnﬂ11ul#qna§aagn1u

. 4 otial } & a dw P
MINNHARAUMaRNARIRATTUR RI Uaz TI RIUATAU

< o - a (u ¢ u -
nin 12 uﬁaqﬁmqwmntEwu1n1n11aunaa11ﬂn 8051 1fiald 5 AnvacAa
a4

v Lo & - s
ATNLHUATMTATIHTTITEUUAL L AR TTURBRY 8051 aﬂuuaaqﬂuzﬂ 12 Ad3IT LML



4 a a {dow ¢ | ¥ 1 of 4 . F
LUALNANTTANLRAT TN AR 19 1Y nzﬁqwaﬁﬁunwsn1uQu1ua¥q151u11ﬂdtﬂa1n1s
. 4, ' ] [ a o fuw £ o
TARTURICIUNEIUMUNUAR LATHRATYY  fuUTE L ANAAYUMA N L UARMG IMARL RATTURAN LA
g . - £ 7] o 1 J. 1 ] 5 w . J M L7 4
I ZNUDARA2ATTAAINATTA T TUTU N TUNA TS L a1t Y Lwanwuuwntﬁu1u1un1u
[] = -~ du {
ADBUTNITAULABTTUR
. ) - a fawr 4 1 . £ .
ATTNMURTE 8051 F1UNT0RAUTUATTAMIRATTURURAL YT LAN NT1ATRAN 1IN VLA
- v 4 4w W ! e { T . '
RLLEREEEEA N B ?qunagn151u1ﬁat991 TCON #a& SCON vn17T1RNATTNIMUARN
Y . ' TN { LY u = w- - (o 4 b 2
TEYUA %qagnwa?uiaﬁtaa1 1IE 180N TRRauTUN1TauL RaTTUs 98 v Jaganunta
H] -4 - [V - T a faw & -
RANIINY mwuuuunnwgﬂn BNLARTMLILIY FagnaaulsaTTHAURaUTE LANEIR 1NN
. - w a fuw  f W i a - w a 4
AIMBATEAYATIINEIAY 189 N1TARIABTTIUGTR 2 AnwizAa 1=aun1wudwﬁm§q “Ta a1
i o 4. o ' ) v - a das o
NRTIAA nmsnn1aqﬂ7=u1auaagnwa1ua1unaq TUTUNTNERAUTN TTARIRBTTUR DA Y0
Qd e - In 1 o - oar 1] - o (44
mwmnuxsaunawudﬂama1ag naﬁnasgnnnﬂqn1=1u1ﬂﬂ1zu1auaﬂaqﬁmmﬁmau;ﬁai1ﬂaﬂu
w w f u 1 1 ﬁ - fw o i . ol
izaunqﬂnﬁWﬁmgqn111a RAMINT T L UIBF AL A TTURNN TEAURWANAGR 1L HL L /8D

- wuw =3 w I 2 X 4. =5 I
Taan ﬂ"lﬁﬁﬂ\”'ﬂ'l“lﬁTqauﬂ'TTﬂTzu']aﬂaﬂﬂ']Luuﬂq'ﬁ]enﬂu

> ........... A e INT HIGH LEVEL INPORTANT
i ] |
1 [ )
INTBN o | |IE® :O/f O :
ITB[_T I : [ o e el
L——:ﬂ—‘ 1 7 N B l
TF@ 10/ R % ’ |
[::x i s eyl e
1 [ | I | i
INTIN O/ v | JIEL ! o I:{ !Cf’c: = E
= E ! 108 o - r
' 2 ) &L 1
TF! io/ L a4 | |
l e e e ar v A
T i \ I 1 1 |
) D o oo oo ] Y
'—L,_a/f i | | \ g- - -+
: I LD S
e 446 LI~ g~

=
I
ENABLE E'NRBLE 0F ALL INT LOW LEVEL IHPORTANT

o far £
U 13 WHUATWUARSTATIE TN TEUUATTALLABTIWAREY 8051
|
o oo o
nﬁ1a1uquautna11ﬁa

v ow - fo . 4 n <
AMUTATIRTINABANTIANITALL A8 TTURDAY 8051 FINNTOATMURLWAAUARY WTa



(24)

v < a fo o 1 w o N 1 -
{isusan RN TAuLRat TUAasuAasFagats  TAaTEIEN1 TRIMUAR AR FELRUEIN
fo 4 : i 4 - a s & - o a fo &
laaT7Un IE i¢qzunquuun1=qn¢aula311ﬂa1n511unquua fHER 7Y uRzauiAaTTUA
| W . ( w ﬁ Ve = - = - ial
taazutziania 1un1mnn1nuanﬁna§aL w 1INRULA ATHAIINNUNERYIATITAUANINNNT
a te & X v ﬁ <} v ow - . 1w Ja
aul@aTIURLARIUTR  uavEl unTma1qnﬂunudwu1un11n1wuaﬂ1naganL u 0 MINAAY
u - £y Jdg & v . . vy o Iy
aaunau1ﬂuiw1m1§uuun1wEUn ANATIIL LABITFERAMNINTITAMUA THERA BN VTAULRAT

o .

o b0 v oa & a v . a 4 ' Y o  d{a
TUAantuua Tninaiunauy Q\Iﬂﬂuﬂﬁﬂ'lelﬂﬂ']'lﬂ']“uﬂlml“ﬂﬂ“ﬂﬂuﬂaﬂllﬁﬁsaulﬂaTTﬂﬂNﬂﬂ

ot
o v

1ula
Jatin: 1E AUMLd AR AN MU L TUAK: 0X00 D000
EA — ET?2 ES ET1 EX1 ETO EXO

Jatia AU ATNMEE
- - @ - - (Y

EA IE.7 Nt tasadtatuan I TIARAULRETTUTRE T
S P Y a o £ aa

- 1E.B v Na/ARL 2L UANATLAREVLABTTY Timer 2
- - L. = (Y i

ET2 1E.5 SuﬁLuafaﬁtatuanﬁTLnaauLna§1Uua1aa%n1u
- o o o o [

ES IE.4 Suﬂtua/aﬁtatuan11Lnaautaa11ﬂ Timer 1
- - o -¥ - ‘u

ET1 IE.3 EuwLua/aﬁ;atuan11tnaautaa11ﬂ INT1
Fy ES - a4 o £ as

EX1 1E.2 5u1zua/aﬂtaLuan11tnnautﬁa11ﬂ Timer 0
a - o a a { as

ETO IE.1 At Da/AR AL UANITLARA¥LRATTY Timer O
o a - o oo {fo

Ex0 IE.O AuiLUa/AdLallanNTIiAALIARTTU INTO

o - afay I's
1Un 14 dRA9TULLAN8TuTSHIAaT [E {(Interrupt Enable)



(253

ar - - Lo &
Tzﬂl.lﬂ'l"uﬁ"lﬂf]'ﬂﬂ\lﬂ'l'faulﬂﬂ'f'fﬂﬁ

TEAUATINA ALY Amay0 CRLITTRT:
- fas 4
1 1EC artaaTIdRanguan 0
2 TFO TATUW/ A6 O
= Cas &
3 1IE1 aulRaTIYaaIAuan 1
4 TF1 193U/ ULI1AN 1
5 RI w7a TI 14@1?uquﬁagaaqn1u
Jadia:1p fnmie:B8h AR L THARZ 0000 DOOD
— — P12 PS PT1 | PX1 PTO PX0
Jatw | A1 ATTHMNN A
— IP.7 —_
—_ 1P.6 —
PT2 1P.5 TZAUATINANAYEAY Timer 2
- - (
PS IP.4 1zaUR11ud1nmnaqu31naqn1u
PT1 IP.3 TERUATINAANTAEY Timer 1
PX1 IP.2 TrAUATTNEALDAY INT1
PTO IP.1 T¢RUAINAAMYIAY Timer 0




(286)

fate | dtumia

M H MR

PX0 iP.0

TsRURIINAANTEY INT ©

<4 ' a s . .
T 15 A19n1etuiidiaat IP (Interrupt Priority)

w - dar A
ATTIAN1TAULAAT TR

- - fulqg i
ciaNnnTaktraTIUALAAIY THTATAARINTALADT

v & Y oa . & . t A"
WATLRTA aﬂnuuaqn1n11LﬂﬂﬂwawuuuquaaLa1ﬂnaaawﬁq
4
naquu1an1wuaﬂnann1nun11 THLﬁuﬁuan HaznTe TﬂaiﬂuqaﬁuuuquaaLa1ﬁﬂ1auﬂ11n1
y
uua1uuuuaua1umuquuq1aaanTuua Aunlatl Tan1 uaa;a1ﬂnaaauxna11ﬂat1ntaa1

. . L] 1
Faud AadnINTLzaRTUTUR TN AR

-

c.IA.u-q v,
aznﬁnwﬁqnnﬁaqawLuuﬂw1351u

éﬂundquaataidtua1u11 ?qt1an11 TuTunTudas

u1n11autaa11ﬂa (Interrupt Service Routine) nwunuqnaquaata1ﬁtaa1u1aun

KMANRT LA Fugn AUNRILAR LA TH
R n (Hex)
IED JuiraiTuansuan 0 0003
TFO NATHURYLIAN O 0008
IE1 SuitraiiuRnnauan 1 0013
TF1 193 THuAuLIAN 1 001B
RI wia TI|  2997Tudedayasunty 0023

N . : .
naenaeeaa T1AENLT L a




(27)
'd \ - - f o
R9NR TR MAT3Tun1 T4 TEuTuTunTudasuIn 1 Tauiaatiua Aa

Alll ] o & oo { = - '
1. L THaUNAITUTUNTHERA ATTIEUATTINUAIAANTARLAATUTAUWRNF N ILEH Y
J [ 1) . 1 R\B ol - 4\4. E b
nazaasini1¥n1atuTuTunTusa g unuuaﬁ11=uuan1ﬂﬁ1ﬂ1un:uﬂnannwagnau
7] . 1 - dw - P
NI TN TUTUN TN A BR AU U dauL AT TURN 1N URANA IR T TR
o . y . R .. o4
2, u17naqaﬁwaTﬂ1un1uaaa asﬁaqauqaﬁqaawﬁq RETI Luaivininisinanta
<& LY u ar ' - o ‘w48 “
inutInauswIn1TNTE T 18 TUTUATHERANIATTAULAB TTUAL @anuanduAn
o " - i ¥ v o o PR TR I T
uaznavtunivulauaatduanitnunan FulWanTIMUdANRDIUE  NLNAITAYINN
o to Y o - f] | - 4 w o fa o o
n11autaaTTUHuu1Qn1Lﬁanau1UL UA NN LWBTATUNITALLAATTURATIINNRA

NSITRT:
3L 1TUN 1T a TR 1A T 8051

305151qa1aaaaaLataa§a§n151u dmTun1aTraWanoa s¥myramndnn Faay
dwiunﬁuiﬁutaawu?anWTﬁWMuaiquaznﬂ1ﬁ1¢1unaquﬁaanﬁ1ﬁw«ﬂuﬁquuaﬂﬁﬁaanﬁaqﬁu
TasunBusaninazirTaan 1 T1dAadnaa L dausal infusduyin XTALL day XTAL2 wau
ﬁuﬁ11§uﬂ151515num=1uzﬂ% 16 n?aawaﬂzLﬁuﬁmmﬂmuﬁan111nn1auanﬁ15

CRYSTAL TYPE QUARTZ

OR CERAMIC RESOMNATOR S —— SR o !
XTAL2
m ] -
N
LAY/ sdh
I 3 [:] o 8a51
o
=L 8 =
'y 5
&I
X
XTAL 1L

o ETINS W I
EUn 18 LARINITIERTARBANTELANARAUI4TARAAALALRBTNANAT BO51

-

£ - . ' o o
uaamwnaaqimmmam '-mt"fn']'l Pulse (1?5&!&1&&1&&13031 Pluax

o al 1 i ¢ .
91u33¢5mn1muﬁan1u LTEDONY HTUE?RﬁEBd%HlﬂLHBT HWUanqﬂaﬂaaﬁ%aLﬂ{ﬁaTaﬁ




(28)

4 Ley we A - ws y . X
U 2 AU LT8NIY FLAn (ﬁﬁﬁmmanumtﬁua1anu1 5) ?qasuw1u1§Lﬂuﬁ1¢tva1uu
. + £ . .
FIURITNIIMERZRAVINTRTAAUTNTALART 1du RATUIAYEY  NITRARATINMNNE ANT
v - ﬂ o
UTsuIANA uaznw1x§auﬁa§a Lﬁuau ¥I917AaT89ALANETUIU 6 ATY st Tandunt iy
a B A a v [
131Ra AduAMDSNETUIALAR 32181147 12 ATUNAYAadAALALAET A pavunriuly
8. . dv  d e el Lo . L2 4
LRAL ﬂavwxﬁuﬁqwt1a1nﬁaananunﬁ1n19w301&nw§euuviqn1n1wLﬂunwﬁeniuﬁauu1n
. . 4 4 C ol
A48 L AU T Y U ETIT L RN TAMIMATY L 2a T E L RN E TR TR e R A
s X |.'3 2 - ] <
LRATIARY ﬂzﬁaqg11nwﬁquu1§11u1uuuﬁ?u1ﬁtnalﬁutnﬂ111unw1ﬂ1=uvaua LIRMN1E 3

dﬂuﬂua1u§a1

Cx 12

4G A4
A1NNABIAAARAR
¢ tiuArE g Tuty L Aana A Fy

ERELRETR

L7871 TUNTRIATEY ADD AR1 HumaennT 3 undiuwigifa

+ i R

\ualfaTdmaa 16 tuneLiTn astﬁutqaﬂuwu 0.75 1HTATIUAT WAz

4 {

latfadianaa 12 tunzi 3R asiiui1aiune o TuTRTIuAn o udy

' = - [T o ﬂ { -

A8 TTINRINUINATIE WL TR 18R TdRea LUl 11.509 LHNZLETA nquTﬁatuq

4 - 1 44 H - b P d
uaLuaqawnﬁwuﬂ1nuﬂﬂ1n11unn1§u1ﬂ1§1un11Lﬁu:wut1a1dwu1un11a11Qﬂ11un1unq7
w ) y ﬂ ' v @ ' wop o« v
1u€qna§aagn1u 9L unuIan 1 TAINIURENATETE 8051 (A9 TAAIzR1IRTARNTNA

\AESAUAINIATIZILAR 19200, 9600, 4800, 2400, 1200, uar 300 UR/IuN.



(29)
Tagad319n1ada1ifaansTunaa DS 1287
ampazddgey 7 1av DS 1287

— FmTanemtane 10 1 TeadTidINUNRNRNaTY Lﬁaqawnﬁuué4daauﬁq¢1ua§nwa
Tua1184
- ﬁ1qa1ﬁﬁudqudﬂq11uﬁ1 (iU UMAYIIANEIUALTEY (lithium) Aaand (quart)
4AE2I9ITANN
- el 1181 AR Swad §1Tue Sul Fututeud Huet 1w TeadnaTiRLEed
afn17a (lesp year) 498
- EW TN AN TU TN T TR TR U UL L AR g uFa (Binary) niatda (BCD) (Haudsn
ALIATUALUGNMAT Y
 FWTARWTEARIUTANR (Mode) 12 uRs 24 H7Tne
~ 13anTATENI 94N IRA TN (Bus Timing) 84TuTRTaaluazauina
- Hantwang (Hultiplex)Tsuiﬂﬂﬁﬁiagauazﬁﬂuaala1d (Data And Address Bus)
LE1B28ie LHAAATILIUDIAY
- nTReRadas TUTANTH A11E UL AR I AR NA iR Tau Aaqtl Tasiiauta 24
tus (byte) (
¥ 14 1uéu1n dMTuLIa1 (Clock) uaz?idtna§ﬂ1uqu
£ 50 TuAmLAaatEuta L futdanfiumiaanandn win faqid
- ﬁiquutaﬂﬁ!nuuuéluéuu (Square wave) §§1u11n1ﬂ1un1u13
- fEduieaTiUR (IRQ) lﬁatiiu;aa{¥uﬁ1ﬁﬁu%ig (CPU)
- dgmnduiRatFundwnTacaan et 3wy Auanfuad1eddTeTaararua
% a1 Buimai¥wn (Alara Interrupt) %qﬁwuﬂ1nﬁ¥ﬁqﬁqumﬁulna§¥u13§qud
1 Junf Auie 24 F9Tue
% W3aa@A LTn Auimatiwn (Periodic Rate Interrupt) F1w17ntAanidiiala
1 A% u 122 WIRTIN (ms)fy 500 AaaIuIR (ms)
¥ Swien 3ulAatiwn (End of clock update cycle interrupt)As#T1edoma

- da o of -~ P < - ol
AuLRATTUNNN q 1 N sadnnunTidanunlaesid 1 unn



(30)
-~ '
T10R2 L BARAT31

{ o ar . 4
RTC tug7T DS 1287 Lﬂuﬂaﬂuwna‘\md (DPalas Semiconductor) n‘wgnaanuuu
w 1) o e Y = | 2
g Talgewlaunuiuat  HC 146818 A e n1a?uu1131qn1nﬁuuagud1uaﬁqq11
') - o . [ .-
Ldu umavatawieeuALnan (Lithum Energy) sjantais®a (Quart Crystal) uaz
w af 1 4 - # 4
PeatifaeiunnTiaaua e (taTsRutdiarIn1atuanay u111agnﬁ51u1untna(Package)
J ﬁ 4 s L) a4 - d- [Tl [l )
IUTR 24 30 AL u1=uunﬁug1u trznaus1aua TR A IRl IgITnunadIng
- a aa ©w - - a (o €
WRYIIWANAREN ﬁ1unaﬁa?aﬁtaauuasﬂanungnaaan¢ 100 1 fAduna9n TaBLARTTUA
< ¢ . 4 o
n51u11n1ﬂ1un1u13 AMAB47193T0aABLALART (Oscillator) d?ﬂqaauétuaau uay

' . e [
wioaewduuy uTH 17 dﬂu1u§1§§n 50 1uR
- [ [] 4\'44 [
A1TeITTsLvasIna{daa-1vunuwaaa DS 1287

n1THULIR1984 RTC
an ° d 1 - ' 4 L 7] 2 1 [ M
gdasaanidutity TagnTaatudulaTesunay Vee alauls @13 veuTedw Vee Tunu
-Jd 1 1 i o i " -r
DS 1287 NHAANINATT 4.25 Tiae 3wty qﬂn1mazﬁwu1nn1qwu13nwa1u 100 MS wav
¥ o y A 3 v - o e
annuuinn Oscillator L3uUNINNY n1u11awuazaga1n1u1=uumﬁna1 waLInuw Power
. - 4 ! ¢ [ 4 8
azgnﬂwauaquun Yee ANATAYRIN 4.25 Tran{(Anat 4.25 V) Tudnqizu DS 1287
) H . A P { o
wagludn e JanunTiian TR tudula 3uqn RT97 UAE LAINUN Rz tiudnnie
4 ] ] '
nqﬂuﬁwun1ugq 318 iiB Voo ANRLNAANNTY 3 Taan TestTzuas (Fanaz off) 1
4 o b w o o . 3 ' L as 3
#1849 nNuMAdwAddnuaLnan (lithium energy) 378 Power Innu RTC uazuulBafRIM

1 Wi
v a4 '
YUINTANT AN
" W 4 v ual’J . W o N
GND,Vee - Rafiuiuuan 5 VidalyuTssaua iazniin RTC nauleun uasdintianis

1 1 - . 3 = ' [
LEELGREEIE RTC 16 URDOWISABAININ 4.25 V nazlddgiunTnau

ar ' = - ' +
paziiauaeile RTC 18 ad 1911nR1n nazliiuasad usadiiat uas a0



MOT

As

Ds

R/W

(3H)

w o 3 . ' & - a [ a o 3 w
WTIAUNAIUARANANNAANIT 3 V na=n11uuua4aﬁaatnaunwa1ugnaaLnﬂuﬂ
4 1 - [} t ]
LWaIETWINRUR UL IR WAL IR BT TRass ANl vV Raly

ﬂ - E ¥ - - <4 1 ci -
ﬂﬂuqstﬁun1taan1xu1ﬁquﬁ 2 fUR @3 f1vTrRatun Vee azLﬁu yana

[ T -1 " o Y] ﬂ w aa

TUTRTRANT uAn wantuegy End wTaraatiiagn sl duisunud@aasuisn
-y H 1] | i ]
Auina Tesanglumiuazaa R Pull up 131878 A1 20 k
o - at L ar i
NARLUWAN UBALATE Uaz AR UaRLATd  TaaToansaenadn 1 TuuILIa
(Time Chare)

4
gaminTd g1a1l 5uqn uBALATAIZON ATAl 87 (Latch) DS 1287 iH@
117a9289 A_/ALE pay Ds 1287

u ol . 4 Las - o4 :
a181 TRY NN 2 mode nuagnun11taaﬂ mode n#1 not ®a
- 'y < -
Ydyan Voo wie 1F 3¢ TxTaTar s 381199 Ds tiu uan navaangay
- E] Pl 4 -
789 M1 wan iiF waniaTd (T8N AR #TRd Tuda9n1TL2aunas Taul
2811744 (REUMINZAY Ds) A1 Tua #ay auina (Aa End) 11 Ds azqn

178017 RD na9uindausn  output Enable #av Memory fiaiu

- i 2 Mode m1M31 Mot

Sacturay Auina

cS

IRG

RESET

. v oa [T el : 1 [
- AMMMLARNTT UAR UaRLATE Taurlunian v__ akaseinan 4.25 Tan

3 WAR LERLATA TilE Aparlisulania oS futay

SutRatTuR Tiand Lawﬁqn azuaRmd 1 aain "o" Ldaﬁ¥1daﬂﬂﬁﬂ INT
TR TATTUT 190 Ta T TRa TG INT ﬂzi@ﬂqaé15d31ut?aa1auni1 lin
\AgafunaT INT wan L8 faTHar (RAaT 21 TRQ CPU dA@3ranuinn
Fadinad ¢ TAaEn iR Ariun 1eaBT Fane INT %ﬁﬂﬁaé51a
taetiRsaRatIan Ugne nla w1y Tuses Tﬂu1ﬁgﬁﬂiﬁ 4.5 Taan 110
sz as3n "0" Fomaziianmie e TuntTinTiunaItatuil R Tatw
Fet7a1masn 1T in aain 0" naqnw&asuqnﬁaatﬁuqﬁaﬁuaéﬁun111§aﬂu

' e Y ) It Y a
aawq11nn1uﬁ1ﬁwu1§1unmz u141ﬂ§4n11 4.5 17an nﬂuﬂasazlﬁuaaan

0" Lhund1 200 as UTRATNIEENITARALINEL + Voo 1R



(323
taataTd und (ADDRESS HAP)

bt ¢
nheuua 64 TR
i ~ -
10 fud - @m¥uLoan UQRu 8aiu A1AT (ALARM DATA)
[} 4
50 1ua - W7
I'4 w £ [ Iy ol 3
4 Clus - dmiu FidLeaT AIUANNA 7 U A0 LI auLaza IR
anL I
ol { [ [ VI |
1. Tad1AaT C uas D awlmrandiaed
Y = s ] [T ' af
5. TR 7 139 TIALAAT A atuwlaiwedanidlagl

-, a - 1 L7 ] e
3. UR gqna41uﬁn RN CEEREIT T i
4uTun1TLARULAZAYL 2121 (TIME CALENDER AND ALARN SECTION)

L s LW < 0 a s 1 i 04 a0 u
T4017A1 LR RTAARARDIUATUMII2A MEIAAIWMIIMUTTILIAT UAUQNUATITT
a Ay ' - a4 a
UNIT LTRLIATMTATHATL TUAY azgaelfan Ly Tuund uia Udnu
' -4 1 \ 1 o “
#1497 15 U011 LER TueRMTaTRA L THAY ardasIian e 1uwaT nia BCD n1a
1 L] “e
nawIE L 7auL IR TNRA S
a [
1. 3w tdn Tdiwat B ulu 1
a ) 4 4 da e I's -
. 1aan Tua 191¥7zuy 1uuaT nia BCD num DM za¢ T3dima7i B Fananua
4 -~
(10 Mud) Ragilu Hode LAmafiu
w - -13 (YR "I V] u v o § E'TY '
3. wiea Nt daunTasei1a11iLTauTasua IwRee LAAAT UANAY T3HLAAT B

" 1 4 1 o ] 1 ]
4, N7TRINIUTASE AN e fu LA auIRAIIs IR TE 28uA Ivuas Ty
-
a8 u dwaTalaantiia 2 n

i i n
1. (#a $2917a7Tun1TLAaw ( ALARM TIME ) gnxiau131unnaqi11ue Tuan
A w . 4 4 a4 .
uih FusznanaTidaudadedpna INT o A wni LR
2. 1711dA" DONOT CARE (371U (CO-FF) ‘unng aatu AsN1INLARNNT INT

a o A _ AF ] - e
n 1 1 u1n AaTW MGB maduwar Byte tﬂu 1



(33)
- fw &
AULRAT TR

- fow o s 2 )
auiAaTYiRnay RTC DS 1287 Nanwasna<dnnTidedgy @ INT 9 CPU 3 uuuana
o 4
fuAa
a Cas . oalm le ., N 0¥ ' - -
1. A814 BULAATIUR awuﬂ1nn1uua1uuautaaiiunﬁuauTanqunqn 7 1
o9 24 9109
a e i & . -~ X
2. WinaAn BULABTILR ﬁwu11nnﬂuuaﬁﬁtnanuqnq 500 mS 4 122 ‘WTAT
& A
uan
- das & o, o J
3. AdiATd AULRETTUR 15Lﬂﬂqﬂﬂ%uﬂnﬂadiﬂﬂl?ﬂﬂﬁﬂﬂitﬂﬂﬂ%“ﬂﬂﬂTﬁ 13un
. ¥ o o foar & ] w o . . gl s
ATTATMUATN L NABBLABTTUNUARLUUUYL IzuEnfiuaddadTs TRENIMUANTIRLAET
{ =

. 4 A ' X . v o E | al ﬁ e e o '
B EQLNQBHLEETT“ﬂlnﬂﬂu WNTIMILNANEAR IRG 3¢ uaped (1w O AIIUTUSUAI

o ] o oy i <A - L L) o e 4 ﬂ e
ILANITARTARLAAT C N7AR7 T1¥R (aTu agsan 0 a1 IRG [zudu 1

o i
TIHLAATAIN

ofa, { ﬂ <4 u v o ' = 1 -
1. 79&\A87 A - d1uﬂ1naﬂuuaztﬂau1aanL1uua 7 amlalwagandiaan

D XA

v o { @
Mﬂﬂﬂﬂ?ﬂﬁﬂﬂ?Tlaa - aﬁ1ﬂﬂ1ﬂaﬂalalﬁ31 azrlaanwln

qu(éd o - far £ aa A
FASATTLAAWATALVAEN LASANTINAAVLRATTURIUL Wiaaan

u1, DV DV DV RS RS RS RS

-

- H. PYR ' a ﬁ - . | - o
¥ UL - UAUAWTALWE9AEIILAATAzIIL 1 naunmazineniTidasuulasnastian
- o 1] L7
(Tu 1 ) aauar 244 s
. v o« { . ' oy -1 .
% DV - Azimnni Da-1aaaaBatALAATIMNNYIL AL TULAT 010 THUR 3 1% 3En?
1M 0SC n1¢1u
o L . S ) é < o < s
¥ RS - dwn1unaanaa11naqnﬂ11ﬂa3wqwunaﬂngnuuu \MAZUTEY SGW UaraulRaT

w o - 3 A [ -
TURuUY WiaaAn Teafedavdauy AT TUTuNTRIML AR TABLEN AR T



{(34)

ala, '
TaATYTUATH JIFLAAT B

oo, I's 1 £l EY)
2. J¥LAET B - dTnauuarinawia

e 7 luee | tas5 | tmda )l Um3 |2 lan1l| URoO

SET P1E AlE UlE SGWE | DM 24/12] DSE

. Uﬂ"" I‘D 3: L] o 1 l‘
# SET - nmusinitde "1" (URAAIATTRIATLIAIRTLY (Laauﬂﬂtaawaweq)Luaﬁaq

o [P S - P | o ‘ & a4 4 ¥

METHIMLARNTAITUUL 1AINERNAL L IARATLIR1ATIL AT L THUTAA LNARYAN

' o o 3 v H o oo H 4 L 48 VoA
LIRTATITLATILTAUTABUATIHAININT LARET URiIWaTULIaMAYT L THuY

¢ IRGF - iy udan A w¥waaenntiaceaduisatiun  eiar g tdu T1 e
PF = P1E = 1
AF = A1E = 1
UF = U1E = 1

{luAa IRGF (PF.PIE)+(AF.A1E) + (UF.U1E) Fenn IRGF = 1  azmn

il

' i ¥
Ma1 IRG Lhu  "0" A1unuINNINTIRIRAT C LLERH

ﬁ o | - fo (4 & B ﬂ e, S ES I’ 1
¥ PF - tdu udan nuFERdITAULAATTUANLARILLLY WTAARN AULAATTUR
‘j o S fw 64 o B ﬁ -~ fa
¥ AF - Uy udan NEAe4IAULAATTURNLARTULLUY AN BULRATTIR
] ) Car  €a -4 - fas ¢
¥ UF - i wdan RudseitBuisatiuant Aasuiiy SWiaTd BuiRaTiia

! i s | of ] 4 . | E'ES
iqqnqﬁanaq?adtaaf ¢ az LAdAT et Tida idu "0 wialnaninnTetudid

s
LRAT C
ey i ] v a [ of
3. TVEHLAAT D - 8 TRLWAYRENYLAED
ﬂ U I '
# VRT - 1w "1" tdaninitaiu

4 o oo - s Lo & o
£ PIE - (Zalfiie "1" idakaen11iiiiie Wiesan Butmatiuaigatinctu "0"Ha

' v o < fw ¢
1uda4n 1 TIALAR Wiaann auimaTTUA



(35}

17} d v o - fa 4
* AlE Lﬂa1wnﬂu e LHERAINNTINL A AATN ARLAATTUR (Zw 1§Lﬁu "0"iua

'z LTS - fa
{uRadnITIMINAR a8 % AULABTIUR

] 4 v woa ow - fs & a o
¥ U1E lﬁa1ntﬁu PIMLHARANNTTININA AWLATE AuLlRaTIUR Lﬁﬁ?ﬂtﬁu "o"LuB

Y £ o £y s €
THRAINTTINLAG BULATH AULRBTTIR

BIT 7 BIT 6{ BIT 5| BIT 4| BIT 3| BIT 2Z{ BIT 1| BIT O

VRT 0 0 0 ) 0 0 0

w 4w » i 4 5 v
¥ SGWE -— Lﬁﬂ?ﬂtﬁu " Luaaaqnﬂ11uimwwmtaﬂnqn atuaauaaannq SGYW 1ZRn
ﬁ - 4 s ) Fe é o ]
S1{TeR) Luaiunaunﬁ1ﬂmﬁmm1mtawnqn Ltnaanasnnn SGW
F's T
£ DM - LﬁanIUuuuaaqﬂa1uun (FORMAT) n1Y
"1" QuuiRe3 2 (Binary)
"o" uuu BCD
o
¥ 24/12 - LaanTuueLan
vy dunun 24 §9Tne

nortthamuy 12§27

£y i ] v f 3
4. F3ALRaT ¢ anwldasiviann (dAutdlR

BIT 7 | BIT 6| BIT 5| BIT 4| BIT 3} BIT 2| BIT 1| BIT O

IRGF PF AF UF 0 0 0 0




(36)

o s ¢ -
UHANAI TAANUUUUASNIMUR D ANE Y TAL I TTA T TUNINLR

v Ad L £
nriearsuaTal 1 nuiuTaiRauTnIatiany

ROUi___L! 120 WCGCL +)

ROWZ2 2] 49 __ DpATA OUT A

ROWI__ 3 18 0ATA OUT B

ROU4 + 11? _DATA QUT ¢

ROUS 5 2 ¥} 4 16 _DATA QUT D
OSCILLATOR 6 15 _DATA OUT E

KEYBOUCE MASK 7 14 __GUTPUT ENABLE (OE)

COLUME %4 ) 13 DATA AVAILABLE
COLUME %3 9 12 COLUME X1

GND_ 19| 11 _COLUME =2

f1Tinnanas 1ad 74C923

e P SN
—Q . —Q -—0 —]
517 513 s9 43 S1
L3 L I 4 I
P o e el B
p—0 — —0 [e —0 —
518 Si4 sio 56 s$2
%2 J .
il e il P
—0 ) —0 O —0 —0
519 516 st 87 $3
%3 ‘ :
il el Py e ellilee:
— p——) — O — —<
524 S1é 512 599—1 54
x4 | ‘ . ‘
YE Y4 Y3 Y2 Y1

o » ' a4 - &
Eun 17 Ta1qa1ﬂen11t?auaanaqnuua1auuutua1nﬁ 5 X 4



(37)

4 ' w
NANATLUBIAY

anvazyae LOGIC OUTPUT
énwsianaq switch
E{ p|] c¢| B| &

Y, X, ol of of of of NuM1
Y, X, o{ ol o ol 1] Nm3
./ ol o} o 1} of Nuxz2
Y, X, ol ol o 1| 1|cE 2
Y, X, 6| ol 1| of o] Nux4
e o{ of 1! of 1| nNume
¥, X, ol of 1| 1| oflcH 1
Y, X, ol o} 1| 1| 1]|NmMs
Y, X, o| 1| o} o ol N7
Y, X, o | 1| of ol 1 |NuMa
Y, X, o| 1] of 1| ofcr &
Y, X, of 1| of t| 1| wms
Y, X, o | 1} 1| o] o NUM % (CANCEL)
M of t| 1] o 1| wume cTiNER)
Y, X, o | 1| 1§ 21| of wux3s
Y, %, ol 1 t| 1l 1| vNms
Y_ X, 1{ ol of o| o NUMS
Y, X, 1| ol of o 1| DinER
Y, X, 1{ o} o 1| oMo
¥, X, 1! ol o| 1| 1| BRIGHT




(38)
2 a ad a o S A oad a v - u s
WiNANNA1aIABYATA AAATUNRELNARAUATANNNA NTANTNAAELAT ] CURE TS ER
1w W - d 14 v | W e d LR
X, uaz Y, 9SRANY QINAASLAD 2 wiaRuddnas X, uaz Y, zRaninuuaziunnaen

of wr t - v [T § w0 w oW = wa oo d
danuas LAy A@IN TN TRV TTILAARANUABNINL nauTaRTIIdautiatRela

anna
%

(1] w add 'l
N1TLIVTNHANUA TR

a 4 { a w o 4 4
1171 Srriida sdduatauun e indas1itad 74c923 dmIvaguate 20 A8 T4C923
<y =f [ ug
HEARNANABATY ANR
ar v . o ' ad ﬁ " -
— RWASLATVAHANANTNAAA URATAABL uA1LATZuERY 5 Um (00000-10011) ina
o i A ow Al 4 L] Y F ] { -
SRTulR AunAanuAsuaTAIZY 5 SR Ra Y - Y, uac 4 LAINWA Aa X,- X, uaz
v ' ]
az1ana§aaaﬂu1 5 Lawaqnna A,B,C,D,E
4 i P o :
- Luana1ﬂ3auucqnnn 341 DA (DATA AVAILABLE) 3Isdvingmaannn F9f1x110
. ) [ (e & A i ¢
uwﬁmmwmu1u1§dan1u3utn911ﬂa Lwauqaanuwnanaﬁu1u191nau1n1aLaa11§
4 A . ddd AN o, X o d 4 "
- ?=u1411uaﬂnlﬂaLﬂURWBaQﬂanQﬂlﬂu11 paYINNUaaauIaanINNeA vwatlaein
1 4 = 4 “nu- 4 1
a1tauanHAdatd TuaasntuTaTRAVINTLABTANRININTUBL 1 a8
{ o & ! ' - [ . . - &
- pTuhiutaTIavAsuaTA 178097 ALUNIY (Debounce) nﬁ131ﬂ51§a1tnuﬂ1sj
4 o a 4 < ad LA o ¢ \ < vt
LUGIRILAEIUNALUANNTTNAAE nuﬁiuudnaéauua1aa=tﬂauasﬂaaaﬂ411at11uaﬁaqa1q
1 ci a IH P | 3 « 3 o
flaunazlagun uazznqnWTmuas1naann1¢nuaﬂaaaaa
] { . pz Fy I's i ['4
et Ema TAanTlanInIy NTARIT UEE N TYTUnTY ATUNALUN TN
Fy i . | i e 1 - A
FRET] N nw13413q1nunan1m3uﬂs=3aﬁ 1 {nTaTd1Tant1 KBH (KEY BOUNCEMASK)
. u 1 o d o e o 1w B u
n1n 74923 1udu1an11nan81ud1q 10 HaawInuIn uauaqaﬂﬂuuasuannﬂaga Las
. ' wr P o ar A4 o § = { 4
A7h DA HAatiie "17 Tudnsasnadteiin ME9INNUAREAR  N1TALUNITISHUINGIRD
1 o d(gl I's - [ - [
ABUNILATIAFUNTT NAAAATIRETY ﬁ1qt1a1n11ﬂluw1ﬁ ﬁwuﬂ1nﬁ1u15ﬂﬁuawnaqa1tnu
U89
1
. YR Tl (. a1 J
- n11t§auaanw OE (QUTPUT ENABLE) nuudnaq1u1n1ﬂau1n1ataa1n1134watua
! I's
11 OE Lﬂu "1"§a§atawgaqsaanu1n1euw A,B,C,D,E A9TuIRTRAVTNTALABTAINTN

ATLATTA



(39)

+5
T 1 1
s%a a?i%é
S =
* B T
! w2
{ 7 w3 =1
+ Y44
E Yg 12
e ”
1i2
= i p
"3i5
74 TBGND X4 Le
£ 5y ;IR
iy ]
-

| v Al
zun 18 uﬂne1qa11udnunaqnw1tﬂaunanaua1a

nIATredaenaniinan 183 Luad 740923 TvacaTresiinnTAdaanyn L iuTsAyan
In "1 uaz "0* mwie 5 DatleutBriwets 0 pay 8751 ?qtﬁuua{nauqﬂdwu¥uﬂ1=
n1ananaty Tﬂan11ﬂaﬁ§ua§auﬁazn¥d T4C923 a=ﬁ¥ﬂ¢ﬁqm1uaanu11ﬂnﬂﬁ DA ?qt11
i et Tuseduaaingn (iad T einmnuauLRaTTUATRY 8751 Teaududuiead

ar 0 s
TUR 0 (INT O Tupuat INT 0 (21 12) nay 8751)



{40)

B Ry AY

Ly
(DD DD

R4 b1
33 K 1Nd4087
~~r—P Py
P1E
2 ]
1
Liz A TPAL118EA
LF442 a a
= &
o X}
4 ]
BTAL640
==C3 == C4
47nF [220n
ICt
bacesBa -
Vae
1sbAB
COMP
vri(+)
Vrfl =)
nsbal

U
u
> Iout
m
-

4 4
un 19 RdRadILaIn1TIII



(41)
ﬂﬂ1ﬁ1i1ﬂlai10ﬁ1ﬂ#1ﬂ

L1raafn 1ad d1t§a3u IHQ{ TDA 11854 naeu?§n1u1a1a314 §4Lﬁu1aiﬁa¥1o
Ty nin Fat aanuanIn TRTuan TRENITATIUNANINRT Aa TDA 1185 A 3zatda
UMAIANETURSY 220 V H7W A77MRIUNIG AndTsNae 33 K 2 Watts LdainfenTELE
uazsauiaTan tuss 1N 4007 (g taenTeadti Sutvrseadean feuiiafen 1 1av
TDA 1185 A Tamatatuinnaviad TDA 1185 § et TiuaTlaTaaTneszRuuTIRUTH
ashilTenta 86 V (Tami duuTeiuay vita ttwifautintad §a0tinetu  Tesfiuasiunte
LdlTeune 60 manaztal §ongnuntadine) Fagneutein nin GaridTescuTavi i

uﬂiv 4 'ﬁ - - ﬁd
LTIRBNL TN 12 Fau WL TIRUALL TUIN  (UTENi@ 0-9.96 V) funTeaunTHIng
d oo 1 v ‘j d lgu - -
4 (Ramp voltage) F9304ATIELALIAT BN TIRBR THU AN FaFununTRuludan
944 L] u‘j = - 1 -
200 Vv  diudgaranRintdasuiiladasuTiaunan 12 uae AITLUTBULNAYTEVIINUTIAY
a o= . -2 - LY .
ngy 12 WAz 4 na=1aimq1m nin Wa® aanunan 2 dauiniu tatuannnsiules
4. 4 4 o d .
Qunuwnﬁsuanaﬁ YaTuan izlUasuutastuTasandaniTidasuudagu Teaunn 12 NN
nTeuduIuraaRtl (RTEUAARY 220 V) YANLARRINANTUIATELFBAYIRTUAN Taadan
o o i A a ) It ‘
aa4n 1A T Tantdaune 12 uuﬁ?wau1a1n1sauaaannuwuaanuﬁa1nLawnqnwa1nna4
(YR ' an ﬂ w
8255 LATHANIHIITITUYAIARYIMIINAIABAL uauwaanTnu1§1ai DACD808 uarnau
uﬁ " o L4 [TI v w
"t uu1aau1uﬁ1¢auann1qLuaﬁauTnnunw 12 4849 TDA 11854 TAsiTIAUNDI1Z Q"

luautiaaistivaaatddd1enan ¥ fuaunanastimaantud@inetiag ¢ 0V d214u9n

- 4
uag -9 V d714uas (M3



(42)

QYT

3
I

OUT

=

7812

7495

7912

T1

-~ &
o =

IN

c2
s tufF

C1

IOBGUF%

iN

IN

b

L.F‘T"

229V

INPUT

L

n .
Tin 20 udeedIuBadaRInaty



(43)
M1 IH19I4EAIARIE Y

{1187/ 187 dﬂt?1:ﬂtdaﬁ¥1quudqiqu!ﬂn1q;ﬁaiwa1ﬁﬁu1q31ﬁwqﬁu1na1ﬁ
tad uat 7805  dwFua¥reuTedutuuin 5 v Tas 51&5uﬂ1sa§ﬁa1u1«11tdan1aq
n1suﬂ1ﬁt?uu§¢§u war IC uad 7812 ETVSUTIRWIN +12 uaziuat 7912 a9
uTYeulY -12 a1udwﬁu§qn111§d1t?azﬂﬁ 170U 18 AT T IRFRINNAN TRE

o “a { i (e o+ v o o £ B
l1']l“ﬂ‘"lﬂﬂﬂﬂ"lﬂ'laLﬁﬂTﬂ'}ﬂuﬂﬂTTN\[unﬁq l“an’aﬂﬂ'ﬂzum‘“13”5\’5“‘"11&“



(44)

P12 P11 P18 P9 P8 P7
R42 R49 REQ
470k 470k 470K
L1
} y \? L2, \35 L3
I:’:' v E’j v E’———l v
3 4
- va
rd
Pé PE P4 P3 P2 PI
9 [ )
- N
RE1 REZ RE3
470k 470K 470K
- L4 gl LE - Le
v v
} ¢ }EFI v } v
2
b
e
#f
N T 1 Pi.0
D % 2 28 Pio1
NS e
N 6C  &B Pl.4
\T11] 6¢  ¢B P1.5

—

gu# 21 udaei1una¢§nauuquqﬂn1&1ﬂﬁﬂ




(45

. [}
n11nﬁ¢1u|aqgan1ugu§ﬁn1u1ii1

4 It ¢ ﬂ an - v o 3 . wiw
quwanaana1nua1atawngn VludgIaRIRAAN TUTRLTIRAUAIL aBan "1" dizuna
- : 4 ' 4
5 ¢ aa30 "0" UTENNA 0 V  TNINNREAIATEURNIL RN UTHRRTALAS URE THRAR
‘V (7] us 4 - - f‘
(iuTiad RaemiTeTedu 12 v Bediu n11nnsuwiquu1u1fe1ua1Lﬂu§BQEqﬂn1uan
o - . ] » E . 12
LURAUULTIRUIA 5V tﬁu 12 V 5asn i Tsu  nai uTnan 18U sun 18 i#gun1uuu
L Fi o
t1en21taTt 181 (DRIVER)
(Jﬁ v . ' e { -
qﬂn1mn1?t wia® ULN 2004 ﬁ1uauqna=nanuua1n P1.0 Dy P1.6 mavied 8751
f 1 e Fy o i 3
d1u31utawn!nasnanuganauﬁuqun1u1da1 iqumnaanaﬂnua1nnaq13§ BT51 tﬁa
. 4 . Y A% 4 .
d1utad ULN 2004 3uu1un1aﬂsnauLﬂiTaanu14nuastdauutﬁu 12 V uasx tﬁuuanﬂ
a (] ( 2
1un1zuﬁ1nau1uﬁaqan1uquqﬂn1m1ﬂ§11ﬁn1nnu
¢ -] Il o . o o 4
qnn1uguqun1miuﬂwu UrenauniaTIaatfuTenu 12 v nﬁnuwntﬂa-ﬂaqun1m1ﬁa1
J . = 4
uazwaas LED ;uauﬁaqdnw1=n11n141unaqqan1uqn1Laaunas CHANNEL
4 ﬂ a . o« v ¢ o { o ' w
ViaRF@eaLduaainainaansnn ULN2004 Yaulheasazadiias T4 asni4nuuasniin
i - & PR ALY NS T - V w ' | o
ABMUNATAYTLANSANNANY Tunas LABILISHIIIMABR LED ARAI14RT8 WH L NA T mn
b - A ' £ 01,
aant1Ina1ad ULN 2004 iuauuzﬂuaaangq ATHIHAEARTEYT LA TN UL AL
A v o . ’%.
AAUUNALEAAANAINAY WIANRIMABR LED Asft FIMHENTTAIIIUNAIT L ARUILUIAALLNA

1ﬁ1§¢1u1auﬁatﬂuﬁ?nitdaLﬂa-ﬂaqﬂﬂ1§1ﬂﬁw



(48)
1+
A A 190k
ouUtTPUT

RB 5ES

i

T T &
L e nf

T

-a u Ed Mas - as
gﬂn a2 uﬂaqaﬁﬂfnaqqad11eimmﬂmn1n1wnuﬂwausaaéiuﬂlna¢8751
. w - [T - fw (&
n11nw11u|aq!aﬁ1143qnwun7n1unun1autan11ﬂa1nae 8751

AT 16555 dalduasd i daiantasiuTinas ?qﬁnwu&1a1ﬂtawﬁqn T=0.7
(R, + ZRIC,  TREIMNITAANLUY | TraAnUUUIIITHILT Cy = 2200 uF R, = 1k
Ay R = 220 Ldﬂ1ﬁ1ﬁlﬂﬁﬁgﬂ§d1ﬂ1=uwm 2 ﬁuﬁﬁniﬁkgnﬁaatga1§tﬁu3ma1m5u
LARTTURTATY  CPU Tamttaiwunti Tuduinad g 1 et iudautunat Suirat
TURA1L137089 RTC iiwiay

ﬁmuw?eawaazaﬁaﬁuﬁwqtsnﬁaﬂt331351Lﬁuﬂvziﬁﬁaat5a1a11a5§nu1a1n5tﬁaqﬁu
1 uF (MT1¥3MR18879 az1iﬁaﬁwun1uﬂﬁdﬂﬂ11u§ﬂunwug¢1 W LRARINAR R LAREY
tﬁaqunn1zuﬂé11uan1a1ui1tﬁnu1sg1ﬁ D118 1 iy 1000 F R1Rouéam
MUAzAERY 1000 1N T TsUAT Inadivatiaaae  ATRITuE NN R, Ua¥ R_ (71

] - o & < - 1 oa
A1T1A IR NFRBaNTYR Fedlar uRawate Tl iy 1%

R, R, C, T

1 X i 220 1000 F : i 8
lg 8 4 o i

1| 220K 1 F ClufsussilarTasiam| 1§

1 X 220 2200 F 2.2 8




47)

+
iqu._r.. 51 f
T T
& » QUTPUT

"y o
I1N4 148

o
TUN 23 udRvIrTHRE T edneaTi e
- s -
10?111ﬁn1:§11¢§m&1m:uaﬂ1nua5311zna¢§w.1mn31 RESET 334 IC B751
» » -f
n11n1¢wu|aqgai1wwihuwu1tiu

vilatTuilawt +5 v aritdagnanaia 17 dauties Tin  pastad 8751 sannt
RESET d1lu T3dieat untﬂuﬁ1q;1awnuqtnwuu Lﬁaaﬁwntuan1Lnuﬂ1"aiw1aautau
nua1 n1~uﬁas1u1uaauwaaan nanz1u1uauwuu1tnuuvza aquu #nwsxﬁn WANA1E
agan "0" wnAaIna TN 8751 MY Tidn LWESURNAFINA S, iquunnﬁ1tﬁn W

n g AN
tﬂauutﬁuaaangq 134 8751 nazranT Fida



(4B &

[
Lo
-
Pl
-
-
i -« -~ "
< - F =
-
P = .
-t er T ou o H
bxt-4 E a ™ .
- & w» = D de >
dn -
-« -
-
-_:'F_- <
- — 5
r~x
l ‘ e =
fad .
-
U n
ey a
I l )
N |

KEvBOaRD
(147

»

L - - aw a ol
-t X + 1 g3 E  *r>ay
-] - - e o
1 " [~ ] oh!‘ B A X
. x g > > - EX
pre H + - s Ix
“Tamun 334 FF v s
-
- » - ~ e X7
= b4 H v x
od hgwvant TlEzumr = .
Rt x [ @rsas 0 ¥ 3
o 2 - *

# AL i | -] S

e =

NS L1l ”-
[Emwme e B B NATS e BerATe
(aasanasn [t e fagEdase COCooaR Ny
Ly ALkLbhde [ E ey saddddan

[
a
>

iy
{
|

o
|
1

EF

n
a
™

-
H
B b SmbhTeer
BESOODGA |pRasaoan =
- -
)

"
Lt =:
-
- > -y
YLy
e s S=rvavEen
:: .',, el FRFIFF
" ow 11T" . §
— Azn "
' -
(= L L T :
x

+
} e
o :
L
-
syl " ul
e |p=trme - o - [
|escosasc ¥ o -
. o - -
-3 -3
O = I b
nnannnnzz" ~ H3

- -
|
-~ ._____.q),o_l o ’-A.’
-
- - - L
te— s v
- \\
> o
e
L -
A5 -
L
3
: 4
H 4 I
- -
.'.—_._.-._Q o
- & L L
- 14 = 3 :NN
:. I b « i
- » 1481 Py
|- ®
v =) -
-
4w P
Y - «
¢ -
- -
] " ¢ 3
et -
-‘
L ——g ¥ T
. pory
T o~
seanc - H
a7 = P R AL N 1 O N N
Y a_.a 4 bl iy . x
e ) PRl BT oz ‘o
L) it e L] L] = ~
3 : N -

TTTI



lllllll

K] &
: ﬁﬁE’ ool aD Di

[
ﬂﬂT?WQQﬂﬂ1ﬂlﬂ¢uUi1ii1ﬂ1ﬂeﬂ







(51

0000000000

h -] -]

o= o °
h H of moococecoo | 0000
ollwl!
ci....u_\\uee.... S0
) 0 l[aoce .m . o ° o o
§ ;0 P >
o ° p e [ N\o__e
° ° ¥ - e o
o
e 0,0 o D e b
o ° ° y oo =]
© -] _ ¢ oo mo N
o °
T o Wy
, &
00000000 o”la 000000000000 “ M
uooooohﬂ— ooocoRop lh'nh 0000000000
. J|pooso000 ~—31800000000000 | |noooo00000
Lo L 1]

T

00000000 20000000000 o000 OOOOOOOOOOOOOAU—
[~
J0000000000000000000 _ ﬂOOOOOOOOOOOOOOOOOOO
I‘LJ 0000000 ocob0o0d00

oo 0000000000

-] (]
HOOOOOOO o o 0 [-]

o
o
o 00000000
oooooooo
% © pooooooooo] ©° e
. J
noooo0o0600 — ooooooo o o oo
o m ol

4

4

{
TUR LUBABIRINATULIY

uﬂ

ANBAZNA JUWY



0

—o

ho-:,

I

=

o_u
o

r

=

:?E;L

;

[

;

.

q

[

il

O

—ao

r

[

o
=
@
=
~og
2
i
=1
=
=
=
=
m

[ ]
»
©
i




{53)

I

""""EJEJ!ﬂ EU Q‘E

{ ] [
nﬂ111v§ﬂn1unaquuinaqﬂn1mnwuuan



(54)

HAan1TInaany

' ‘ w ad & <
AMNATTNAAAIRINAANTATIT LEL FIWNAINTTLEV1THAABLATA ADBen 1T 77y
. lu“‘ul d' 13
aa4nrasnaie iauﬁ¥WQRQﬂ1m5utaa11ﬂaLua1unn§a§ana¢iugiqazunadquﬁ?ﬂd INTO
4 ¢ i 4
INT1 (INTO (WABTWATLIATIINABEATA INT1 LWRAIUATLIANIIN RTC)  daumaanag
o i ] § o
Ti1n d1unaqqnn1uqugﬂn1m1ﬂﬂ1 U11ngan THimqwuLawnqn aﬂuﬁqumiuqnnﬂau1ﬁ
da_ u 1w | e v o ] o a4 w4 o

TudIunitanating L fu n11ﬂa§ugtnwnu RTC 8255 w7a 1a7 Nin@l2a9au NNy

w 4 w? oo al P4 -t
Qnaaqgi ;uaqun;aﬁn&waanuuun13§u3n11;ﬁqqunaq ET BOARD 803t H4ixaidiau
P 4 a a . v o4 & d
(naufin DATA SHEET ua uanw1naaaqLuat1wﬁauauqn1uaaannn1uua1ntnaLawnqnn

) 2 a { < W ar : v
LTIREINI TN 1AL AMUNTAIWANARIANYTEN T AMMURANITTII NN TABNUUUNINA G
' £ ' al ol F of
Tan1itidasitgnainnta anazdidyatng TudIuaadntTL IV THRARLATATIB1 A LY

i ' w - a

R IRTREITRE) unn1qﬂmsgannwnTﬁuﬁne1§uﬁﬂmn1131ué1unaqTa1qﬁ¥wqua=nﬂ1aan

v i ' o v w v v 4 v r £, 11 o )
BUUNTIRIRE 1TALITTHUNN 3 1A 1E198 d1MAR NIIRIUS I TaLI TINeaa L iatlgna L na

|, 22 ) 4 4 .

% Fetn vdacuTauAnudumiiedemy  TodenaauTdsuaseoiudutng lgmadon
Ll N 4 Ve . L ¢ - 4 1 I |
THquntnanutuaauwawnnwaﬂmsEananuuu1=ﬁun11mTun11Ln:uuaauﬂuuauuinguaiu

140 of

' - . | (L) - W
Hanaw “azBﬂﬂ18ﬂqT“ﬁQaaﬂ1qu1u“¥a“ﬂaﬂquﬂ1m“1§dT“Tuu“ﬂﬁ1ﬂTun1u iﬁuTHNBH

s '} £ w N (1] - ar
taltAaTlun T TNAdauE 1TRLT FUTUTUNTHR1THL T84 1 AT R T TUTUA THTARNITNA

u

L4 ;7
= - <4 3 '
agaTyTunTanaaasaAa TUTUATANA 1 ANATY Lﬂuuan11ﬁt33teanuwnuasautﬂaaqnw1§aﬂu

w . - . w i £
TuniTaa TUTen T N RN MAE TR THTUA TIMA I WA UE N TAL I TIAR A B SN T



(55)
unfl s
Tuunisesisaany i 2 du Eadaunaqn11d3uuaﬂ11naaaq URERUN1TI9774
dguuan11naaaq

» s F A, v v (T3] FY

IINNITABNUBUNINAMENTALIT WanTATuRaT Iwalawan AvTaaniuuieaIvaIniy
v:: ' s 1 1

DATA SHEET Auiln ilgwinasRaudndandiivtinaai  dpndulugyseniadiaaas 70

1 b [ YT by )

?vagnTUTunfu N AT TANIRNEE AT TA LA ARTY TR THTH RTC 77 9damaduiaa

PYY v o — ) 'i_ji_-k St ¢ R A

Tumtlaui fnfvar INT1 aad 8751 AR 2N L WBN T T WA IR RTC whiilay
4

ﬂﬁﬂnﬂquﬂaa RTC 1nﬁ1u11n1ﬂ1un1u1ntnaﬁmuquautqat1dn ﬂwuntwwaaqnw1nwﬁuaa

39141 TIMER 555 uﬂunﬂquﬂu Taanw11ﬁuwtﬁua1ﬁ1w¢3mqwuau1aat1uaxua au

ﬁ'\ LR RTC uny
- ¢
Rk ]

y 1110 .Y
TAT99MN AT WRA A UTRUIAN NN T MANNIR 10U 8193 TuR-AauTnTa

w i %) v 4
n?aaﬂwﬂvuquTaETﬁiqqﬁan1ﬁwnw Taﬂn1wuiuﬂauagn1ﬂ1un7uu1nn1ﬁLﬂTﬁzdaunaq

‘ ' [} E 7l -‘ E
ST TN d e Fud aunan gtiauTﬂTun1unﬁnaqﬁﬁ11ut§ﬂ111u191¢111qna«ii§
v

i - -‘: ' 4 ‘A' -t
MR tuate Fediunauiias | T dau §155u3°" TANEYTATIRT 198RS AL L 3. 38

nay



(A88)

- nr -,
MilaRan13a 9

A171f 9w 4 TATAANTNTA L AE T ®I2nA 8015 naqqun1 3gq1u1ﬁ

111 TUTUATUAUBRUTHYR 289 TuTATRAUINTA LAY #7zNa 8051 mav qun1
3u§1wiﬁ

14TATREATNTALART HCS-4B ; MCS-51 1Ay WieN (ATMENATIN
MICROPROCESSOR TRAINING SYSTEM CP3 ET 8032 HARDWARE EXPERIMENT
MENUAL ETT CO 5 LTD

tuTATAaUTNTALA8T 8051 may Tiia §unﬁ 3 lTaw ﬁund

ET-8032 V 2.0 HCS-51 SINGLE BOARD MICROCONTROLLER USER’S MENUAL

. ‘ 44 N \ N
gﬁa1ai1u1n1iﬂ1lﬂﬂtﬁa1 wastafnenanaas 289 u?&nilaagtﬂiu R




J

L3

ivvvv‘v

r "i »
“,‘\“@“m“&\ .
I RCEEEP

&z d‘ ¥ o o ¥ - = & 1 ¥ o ¥ L83 1%
wnanstluenasianulidwiunisidonuienisfinwwin lieugrelnhluliusslevdmunism

Lidnsdile viadu Snneinudlidaulaniion wazdesdnidadadveseonalsynasiniinisurluly



(A1)

 National
Semiconductor

general description

These CMOS key encoders provide all the necessary
logic to fully encode an array of SPST switches. The
keyboard scan can be implermnented by either an external
claek or external capacitor, These encoders also have on-
chip pult-up dewices which permit switches with up to
50 k{1 on resistance to be used, Mo diodes in the switch
array are needed to eliminate ghast switches. The
internai debounce circuit needs only a single external
capacitor and can be defeated by omitting the capacitor,
A Data Available gutput goes to a high level when a
valid keyboard entry has been made. Tha Data Available
output retusns to a Jow level when the entered key is
released, even if another key is depressed. The Darta
Available will return high to indicate acceptance of the
new key after 3 narmal debounce peried: this two key
roll over is provided between any twe switches,

MM54C922/MM74C322 16-Key Encoder
MM54C823/MM74C923 20-Key Encoder

provide for easy expansion and bus aperation and are
LPTTL compatibte,

features

u 50 k) maximum s...0 §oDA resistance

& On or off chip clock

& On chip row pull-up devices

a2 key roll-over

& Keybounce elimination with single capacitor
% | ast key register at outputs

B TRI-STATE cutputs LPTTL compatible

Tar viiw

Crdar Numbar MMSACIZZN
or MMTACEZIN
Sed Paciiaga 20

. . o Wide supply range IV v 15V
An internal reqister remembers the last ke; pressed Y
even after the key is relnased. The TRI.STATE® outputs ® L ow power cansumption
cannection diagrams
Dusi-tn-Line Packoge Cusl-In-Lina Packsge
==
T 1 1 1 Nt 12
i, M NS iﬂ = rOw T —— r—-— Yee
1 %] lown—’4 t—'ﬂlTlﬂlﬂ'l
aom vy o fm DATA QuTA R .
. 1 " i ADwW Y1 -’-4 -'—‘-Bl‘-l auty
ADN ¥) wrel p— DATA QUT § - v B
. a wow ra = ML aataeurt
AQW TH — = pAlS QUTC
' o now Ty i 'L gata outa
BECILLATOA — — OATA DYT D :
] 11 QSCILLATOR -!- : -5— oaTA DUT E
CLPIDURCE MAIK = = TTIYOTIRXITE ’ i
? 11 EEPOOUNCE MAEE ——o — GuTPuT Twas(.
[.INT - B 1R = DATE AWAILASLE f 1
) " COLUMN Xd —y — GATE AVAILARLE
£ etk X7 = e £OLUMN 17
+ " COLUHN X1 —'1 -l—’-CDI.IlH n
GHE b CELtHaN IT . "
cno L =L covvmm x2

TorviEw
Otder Number MME4CIZIN
or MMT4CE2IN
Ses Package 204

EZEDVLNN/EZEIVYSWIN 226DV LWW/ZZ 6DV Sy



MMBACITLZ/MMTACOZ 2, MMSACTO 2R/ WMAT ACDZS

(A2)

'
absolute maximum ratings
Voitaae 31 Any Pin Voo - 03Viro Vg = 0.0V Package Dussiparion 500 mW
Operating Temperatute Range Cperanng Voo Hange IV g 15V
MMS4CIZ2, MMBACIZT §5°Ctn »125°C Ve 18V
MIATACTITZ, MIATACY2] -0 Cta+35C Lead Temperature (Sridenng, 10 seconnsl 300°C
S1a-ave Temperature Range -85 Cn 150 C
de electrical characteristics Miamax Uimits apply across lemperatyie range unless atherwise noted
PAAAMETER l CONDITIONS r MIMN r TYP J MaX l UNITS
CMOS TO CMOS
VT Pasitive-Goung Threskold Voliage at Voot ave iy 0.7 maA gy 3 ls 43 v
Osc and KAM inpais Voo m 10V, iy 2 14 ma & R 36 v
Veog < 15y, iy 2.1 ma 9 10 128 v
VT_ Negatve-Going Thieshntd Voltage at Ve SV N D07 mA o7 1.4 2 v
Ose and KBM [nouts Voo = 10V, Iy 14 mA i 4 3.2 4 v
’ Vee = 189, iy > 2 1mA 21 5 B W
PITNTRY] Logieal %" Input VYoliage, Except vVeg - BV 28 a5 v
Osc ane KBM Inputs Voo s o 8 g v
! Vee © 15y, 125 135 v
Vs Logical "0 Inpul Voliage, Except Voo = 5V, 0% 1% v
Osc and KBM Inputs Ve = 10V, 1 2 A
vee - 15V . 1.5 2.5 v
lrp Aow Puli-Up Curreat at ¥1, ¥2, Y3, vee - 9V, Wy 20 Ver -2 L} uA
Y4 and ¥& inputy Vee =10V -1 - 20 uA
Voo = 18V =22 -45 A
VouT(1)-kagieat "1 Outiur Voltage Voo =5V Iy - 10uA 4.5 v
Voo = 10V Ig - T10wA g v
vee = 1BV 1p = S '0uA 135 v
Yoy Tior Lagical "7 Dutput Volrage Voo * Y. i - 10uA a5 v
VEE = 10V, 1+ 1004 1 v
Voo T V. Ig v 10uA 15 v
B . Calumn 'ON Resstance at vee T SV, Vot 0bv 500 1400 2
X3 X2, A3 ang X4 Qurpurs vee < 10V, Vo - Y 300 700 14
vee T 15V Vo R 1SV 260 530 n
icc Supely Current Ve T 5V, Osgar OV 0.53% T m
Voot v 1.1 1.9 mA
Ve < 18v 11 6 mA
i) Logical """ Input Cutrent at Voo = 18V, VN = 15V 0.005 1.0 Y
Cutput Enatie
IIniDy  Lageeas "0 Input Cutren at Ve s 18V, VN < 0V 10 -0.008 2A
Output Enable
CMCS/LPTTL INTERFACE
Vingdp  Logical 717 Input Voltage, Except Sac. veg -4 5V Vee 1.5 v
Ose and KBM Inpuls T4C, Ve = 475V Vee- 1.5 A
ViNG)  Logical G Inpus Voltage, Except BAL. Vg T 4.5V 0.2 v
Osc and KBM Inputs FAC, Vep = 475V a8 \
VoauTrn) Legcat "1 Dutaut Voltage 54C, vee - 4 5V, 2.4 v
iy = ~360uA
TAC, Voo 74 75V, 2.4 A
Iy = —360uA
VoyTio) Logical "0 Ouiput Vol lage 54C Vg = 45V, 04 v
lg = -360uA
74C, Vg | 4 75V 8.4 v
Ig = -360uA
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typical performance characteristics {con't)
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Outputs are ensbied when valid entry it made and
9o into TRIZSTATE when koy is rainased.

Asynchronows Data Entry Onto Bus (MM742922)
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Outpuns are in TRISSTATE unul key 13 pressad. then data i+ piaced aon bus.
When key o relessad, outputs return e TRISTATE.

Nom X The keyboard may be synenrsncusly scanned by omithing the ¢apacitor af 0sC. and Criving ke, directiy f The syriem clock

ratw ik loweer than 10 aHz,
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dc electrical characteristics {con’t)

PARAMETER ] CONDITIONS | min | ovve | max | umits
QUTPUT DRIVE (See 54C/74C Family Characteristics Data Sheet)
150U RCE Output Source Current (P-Channai) Voo =8V, Yoyt = OV, ~1.75 | -3.3 mA
Ta=25°C .
kouRCE Gutput Source Current {P-Channel) Yoo =10V, Yoyt =0V, -8 -15 mA
Ta=25°C
IsiNk  Output Sink Current {N-Channel) Vee =5V, vouT = vVee 175 | 36 _mA
Ta =25°C
ISINK Qutput Sink Current {N-Channel) Voo =10V, VauT = Veo. 8 BT mA,
Ta =25°C
ac electrical characteristics T4 =25°C
PARAMETER COMDITIONS MiIN TYP | MAX UNITS
tod0. thd 1 Propagatian Delay Time to Ci = 50 pF, (Figure 1}
Logical 0" or Logical 1" Voo =5V &0 150 LH
from DAL Ve =10V 35 80 . ng
Veg =15Y 25 80 ns
tgH.11H  Propagation Delay Time from Ry = 10k, C| =5 pF, (Figure 2)
Logical 0" or Logical 1" Ve =8V Ry = 1Dk 80 200 ns
into Migh Impedance State Ve =10V O = 10 pF 65 150 ng
Vog = 15V 50 19 ns
140.tH1  Propagation Delay Time from AL =10k, C_ = 50 pF, (Figure 2]
High Impedance State to a Voo =5V R =1Ck 100 250 ns
Logical 0" or Lagical 1" Voo =10V © = 50 pF 55 125 ns
Veg =16V 40 20 ns
CiN. Input Capacitance Any Input, (Note 2t 5 7.5 pF
CoyT TALSTATE Qutput Capacitance Any Qutput, (Note 21 10 J nF

Mots 1: “Absotute Mazimum Ranngs™ are. Those values beyond which the tafaty of the device cannat be guarsnieed. Except for “Cperating
Temparsturs Range™ they sre not mesnt 1o smply that the devices should be operated at thase limits. Tha table of “Electrical Charscteristics”

prowdes conditions tor miunl device ooeration.
Move 2:. Capecitance is gusrantesd by perindic testing.

switching time waveforms
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TECHNICAL DATA
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TRIAC PHASE ANGLE CONTROLLER

Tha TDALIESA genesales connalled TRIAC Leig ey pdnes
anil dilows L bdegs sy stalatiziting of yniversal o biy an
mteqtided positive [redbae b Fungliga, Typneat apphic gtions e
power haned doels, vacunor cleanes, misers, Bt duwaper s
ihver sl appliae e

* Serppdy Power Obiloinest Fram AG e

¢ Comn e Useab wolly 220V 08000 e 100 VA 1

® Loww Connl Crant Extennl Comguanenis

& yposn TRIAC Ficineg (20l el gt Quiatlrants|

* Hepestive Tiigyer Pidses Whaen 1RIAC Cuerenid o5 fotreniggeg|
By Mator Binsh Qv e

v TRIAC e Sensing to Ao ledustion | nos

® Pioepannnahbey Soll St

¥ Povwe Fasluee Dbt anek Uil Gy e Bpas

® Levw Powes Cneinpdion G (1 ind

TDA1185A

TRIAC PHASE ANGLE
CONTROLLER

SILICON MONDLITHIC
IMTEGRATED CIRCENT

Frasne 1'age ags
AGE pals
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TDA1185A

MAXIMUM RATINGS iYouages are selerancodt 10 Pin 14 lgiouny) undess

suiherwisy naledh

Raling Symbol Value Unit
Masinuin Yulluaye Ranye per Lisied Pin YPin v
Firs 35 §1 100t cumimeicd) 301a 1+ 70
Puig 4813 Vegted
Fin 2 ) 30w 110
Musunuin Posdiva Yoltage iNo nummum value | Vp,, 17 q
Mluwyei], sce cudient i3ngsk YPin 1 L]
Masastnns Cannent per Listed Pio P
Py b r 20 ma
Pris & anct 7 220 mA
P -3 mA
P 2 C (s nA
Pim 12 500 A
Maaunua fuwes flysipanen Fn 50 mw
[ Fg 2L C1
Muavat Jusciioi (g Amibiani Ruja t[v0] Cw
[tsarram ol Rersas oy
Opurtating Arhbagnd Jumperature Ainge Ta Qty » 10 [
Steampie Lanpretature Ramgu ey 5t o+ 178 C
ELECTRICAL CHARACTERISTICS (Ta - 25 C. voliagus are relergnemil to Puy 14 [yruuid] s st odherwise auind i
Chazacienislics’ Symbal Min Typ Max Unit
Powed Supply
Quner eanlated Yaltage, I¥pg 1l lpyy sy 2R mA voo Y6 845 i v
Cugun Quirent Cansuanpin, Ipg, 4
Vi) GeVipgy O0A e 24 LN"] - maA
Aoty Enalile Supply Yollaye (Ve ) VP 1EN Veg €62 - Vg VS v
Atonrinng Osable Sugiply Yolge (V) YPin 1018 VEW * D12 - Ven 1 93
Fliase Sul
Control Vollaye Stabc Ulist Ypn g Yeg 12 Vot 12 - 20 v
P 12 Inpras Deas Casrent litey 12 200 o a I}
YPara Vine 17 Mesidual Gltsai N 18g - my
Sl Stanl P 11 17 14 3] A
Capaotur Changmyg Carieint
Hp., 10 100 kil ¥y ] fruin Vepia 3OV
Sawitlly uticraiar
Sawionih Capanitid Uehanga Gurent
Hyg WG My glrom 2010 6QV T & &/ o 73 pA
Capscitur Chwegpivg Custmv S I 4 13 - 18 nA
Suwluulls * High” Yultuge Ve, ¢f VHIH 28 14 10 v
Sawstaet Muisinun “Law " Yoltage (Vpy,, 4f VT ~ IR - v
Pusdivy Fueultimgb
Pun i lopub Boas Corcann, ¥ g U Ipin g . PRI -
Prpgrainamns Pia Vaituge Noladed i Pa 3 Vi 1o 10 135 15 v
Transdet Fronctsun Gamn AVp,,, g Winn g
Ryg 0GR AVp,, 3 S0 mV A - 5
fyg 270 wlE WwWp, g BUnv A . 36 -
Pus B {utpad lmieroal lepeians g F LU 170 - |17
Trigogut Praisa Gunan e
Qutined Curtant {50k, Vg 2 ov a3 Ba - HO [y
syt Lgatage Curewd Vpyp 2 oy ~ - 40 nA
Chadgprent Putse Wity
Cy Hd1ad Ng 270412 L — L5 - ns
Quepnat Puise Hepa: i Penod
Ly 4H420F PRyg 2190 3 = 420 - 1
Curtent Synchrumizatiun Thivsiwld Leveis 1piy 5. 'iin 7 Igyne 40 — 140 )
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TDA1185A

FIN FUNCTION DESCRIPTION

Function

Deacription

! YEE

? Galn Tringer Puine
3 NE '
4
5

Ramp Gemweealn

INTRODUC THON

Thae Mutorrda TDA 1185A yeuentes Lygeer puises Pin
2w TRIAL canty ol of power i s AC leasd Thas THHIAC
fogaes pradse os detemmesd by geneaiing 4 g voll
Ay v ) syt etsed 1o Lweee the AL e lieegeenoy
wimd companed- ta an caterngl e ealtage o 21 1ep
esendtsg B cumtlon bun angie. Gale polses gre niega-
b [k copreotd wiad s the TRIAL i deiven wilaals
roversd il leetovr guadepnts (BGF (331

h3he toad ds 3 Universal inolor (the speeed of which
drerrages 4% W invieases), Uue TDATTESA Jlleaws
lea wsiritse the comduchion sagbe propurlivnally 1o the
thotol citrerd, sensen o ) by o low valug resiston in
seres wrth [he b

FUNCTIONAL DESCRIPTION

DC POWER SUPPLY — DC powerr is direcily denved
lroen thee AC Tine through 3 2.0 watt 1nsislor, hall wave
rectihier and Wiwing copenilur oreuit The VEE voltag
is intetnaily regulatnd Dy oo ontegraled aened. Teteas-
encerl 1o qrumm] (Pan 143, 1he power supply voilage s

g 6Y Tha TDANSSA mierndl consumyitian is 6 G mA

TRIGGER PULSE GENERATOA — It dulivers a G0 mA
et sak corresl pudse ' 21 througle an inter.
nally short cirgud  peodecied anignd - Pulse widih is
rouyg iy groprtional [o [y x g andos repeated evesy
420 ps il TIHAC taals to daleh ot is swaichend oll Ly hirysh
hounca. With induchiva taads, Lha cucrent lgs in respect
o 1ha voliage. Pin 6 dedays Hie thygering pulse up o
the moment \ba TRIAC is olf, o accher toy prevent erratic
powwent ool {see Figsee 2|

[hit piin <iprea

Mol coaneciei

Nrt Not eonnicterd

Phie wendbaapse b 110 guee et Jhas e lepsd hestag agles

5

7

] tirgeation Cappacier

cisil by Ihe Corgeveiiag

9 Frosidik lngnt
13 Cansenl 'inpun
' N Mo g amusi )
12 Fliyamer Anggin St
11 St Sy
8 ] Vg Lasin)

This pin is the nrgative sapply o the cbip an s chanpaed at
HEere feaer

REY by an

10V ITAC teapgere panksp at e the lne (irgquency
Tiwe vadiae ool Hue capacitas At His s distirmines, the sinpe nf 1he g

Fhis pors sovanry i dhies TIIAL ie on anl o ea_ il rhmabile shie gt tacgspeer gualen
Flws artenasiad tiesinnag oo Hues edsapydo set by dhue Iy ol e wedicee 3t thea pin

Thit oy is M wutpat af the feedhach aned the varatern in voligge 5 Aweragen

Hur g banieps ey bl cneeass s adetes ted Iog dlbe s Boege o yeadbacges woagims B0

Fives Brars vimneeit fior Pl gy ik < slitesannamnd sy Bris b ssioe vadue at s pen

Uir By At 12 slosdy gaeaco] T TAT fee thie Lt walie ol Py 17 -

FIGUNE 2 — MULTIPULSE GENERATION DELAYED PULSE
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TDA1185A

RAMP GENERATOR — A cunstant cuiresl sink uis-
thurges copacitor Cy producing 3 negalive vellage
tamp synchronized with the inan line. Pin 4 voliage i$
resch 1o 16 volls ac every AC ling zero crossing (see
Figurw 3} and racnps down (o 1.1 volts. The constant
cinrent sk i externally programmable by Ryg using
Iha equaticin helow

149 * l1n = 5%
fvge 1281

N firg

MAIN COMPARATOR «— li1s role is 1o deterning the ing
ger pulse which uccurs when ihe ramg vollage afuals
thhe phase angle sel voliage as Pin 12 Fixed phase anyla
set veltoge values fead to a consiant TRIAC conduction

angla untess positiva current leedback (Pin 9) is con-
nected or the Soft Start capacitor (Pin 13)is not charged.

FIQUAE 3 — TRIGGERING PULSE TIMING

FIGURE % — SOFT-START WiTHOUT DEAD TIME

fhavay

1

T
S

SOFT-START «= The TDA11B5A alluws Lhe user ta avoid
any abitupt innash ol current inlo the [ead. Tius provides
piotaction lor dragile laads, light bulbs orlubes. Analher
advarmage is 1hat the AL ling disturbacce is nunemazed.

The candurction anyie is estabilishied from jg1a 10 the
sof value at Pin 12 according 1o 3 vollage farhp gen-
eraled iy a constaat current delivered to Cy . The value
ol cusrent Iyy can ba expressed by the {ollowing
equation:

hy < 02xkg & 10%

The votiage raitip fasls as long as Vg is luwes than
the set vollage Viz. Upon reset, Vi is furced 1o Vgg
as shown in Figure 4. 11 1he toad is a wniversal motor,
it will not ture until @ minimuin conduction angle is
achieved tu overcaing frictran. The time the valtage
raing fenuires 10 (each ils thieshold value is contideied
“dead’ time. and can be eliminaled by an appropriaie
scries spsistar al Fin 13. The yeltage drop developed by
33 thau the resistor couses the conduction angle lo
imudistoly teash the theashiofd volug aimd hove the
SoN-Storl Tunciian withaut dead trne [see Figure 5)

FIGURE 4 — SOFT START
-] . 1

ety L

= Ypy,

ok ilinn Angle

Ser P

= - Heap lune

FIGURE § — TRANSFER FUNCTION
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Iy
51 Wres R Hig . 300
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]
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1
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T ™
4 100 my
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TDA1185A

POSITIVE CURRENT FEEDBACK — The Universil inutor FIGURE 7 = AVENAGING EFFECT OF TRANSFEA FUNCTION
speed ddeeps as nad inceeases, T mandaus (b spedl,

the TRIAL conduction augla mast e increased. Fos this Wrwma
puiprase, Pin 3 senses the mokos curmnt as o voitage .
develupad in alow value resisior, Ry, nplfies, roctilins 09 mv
auwed adlls 51 intprnalty i the st vuitaye al Pin 12. Ay "
vollage vasiation atthe satpat of e fecdback, Pio 8, s 0¥ i Veaafrm
stoaihnl o by cagracitor Cg. The tansfer funclion, °
Avg  l13Ygl, ig shown in Figure 5§, .. tev -
The gain in tha hoian tegion is degendiont ue LLFT o 7
EL
b I

The voltage lanstenel 1o Pin 8§ s progatioml 1 (e M 0 Larie
currenl AMS value, as matue cuennd is aed tar hom a
sine witve, This awinagging effoct is sl in Figuea 1.

Wih lsge aiplinnde sigaals a1 oD, o chanye w

vullaga a1 Pin 8 reaches a muaxeionn vadie, s satu FIGUAE B — TARANSFER FUNCTION IPin & Pin 91
vieon effend limits Thae ol comheehion ETT
mncrease Thos effech solusteata b fapire 8 whaee (e ¥Pn & om0
Tedad B Bosnidaleps can dee widdeny s Bnilows: o 2of RN
[T I T T MR S TN Ay ton s

Vg o Vg o vy Thpl s 0
e pllect of the femlbaek is ilaslotmt in Citpien 9.
MONITORING - A cantial lorns Block pusfoging e |
ENAULE DISABLE lunehen af tha 1 willy wespeel la
bt suppdy woflage. Undar DISABLT coovtdions, n
AR D el 1) e Divdit to apgograte vOEMpes
Dvegaaee b dhe e st Hefoa b Hhae Balowe &oalinggeam
ur Eipoesy 18

APPLICATION CONSIDERATIONS o
tra LAY

COMPONENT SELECTION — [t reunlage the spoed ol A ol %) ' o L} o
OOLHVESE Hdn I s ReESsay 1 dinesiene Igw
ey gonerm than hegedaank is oeedecd. A Lo i i
et fehae i ol ingrgaso] caotis e condociun
angber to charngar by e apgrroqinidn inswn g by katngy te

Give g s pucked, ©4 ran he calewiaied Truem the
fallvwine roauatinn

spew] Lonstant. This enbivls, thioogh bl amd e, 677
chuosing an appeupesie 10sis1ud value for . snce Ca —= < oo
ferus ¥ Ayp

thee grana ad tha leedlask is deteenaneed by vilue of Rig

% showi in Figure R whrtsr i is 1he line [reguency

FIGURE 3 — PUSITIVE FEEDBACK EFFECT
{O1fxei voilages have been neglactedi

v iy I Wt f.w--ﬂ- & ¥ . 10 1y
13 N

M, " Nmn g - nArD 4
x

=~ ¥R VIY . gy A

VP 1) Fonemarmens Sar

Yoy

vee Vim g Agrlpy hbotee

Fust Losp Ne Losd
Covwnuwngn dngla  anche bon Angie
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TDA1185A

FIGURE 10 — INTERNAL BLOCK DIAGARAM
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Pus 3 has o low antesoal myredance andd requues Bpg lu
Jelpuse Une Jeedhack Jevel Por 8 most abwarys Le con
nedted (o Ve g oy 3 hllenog Gapacitor for values
ol Rm larys Tivan JUN BLP, thie sarcuad Dectmies Sensibive
atnd cunid bacome nnstide, Figroes V1 gl 12 show
typecal wirentanms  As shown, le mcieisis v utal
cartent oy cesudied i the liring angh: e decrease. This
L anshales o Giv s easa mbhe avedage powei dithvered

Coppuinor Cg is amintegianun cap usetl 1o $imuell oo
the valtage ob Pur B The value shouhd e Lirgu enough
1o gecumplish thus task yer not o lirge 1o slow tha
response ol the systen,

"Capavittr €13 deleivnnes how dusl the conduclion
atie reaches the sel value prugeaned a8 P 12, To
achieve o desyed delay, the valoa lar Cy3 can be cob

colated by the falfuwmg gyuation
les the toadt

& ) Bt
i oo o=t
BE ¥l xAg
The remanmng component values hiove uapersiieit
FIGURE 11 — NQ LOAD APPLIEQ

tally heen deternungd sk are constanl, regacdless ol
apphicatn Thu foiliwing 13ita lists typcal values loe
110 watl apphicanian.

Campanent Value Units
Hy Wwiow Lk
Rpy 100 Wil
Rpa e 1!
Rg oS w kIl
Ry 1oL W xi}
Ay a0550W 0
Rig 100 kLl
Cq a1 F
Cg 022 nF
Cia 10 P

Using an gsuiltuscope, o shwuld be venlied that the
tamsp generdiorn o aamping down o 1.6 19 7.1
valts. Tha slope ol the taimp can be changed by Cg and
the DC levei of 1ha wavelarm can by shasted by Ry
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FIGURE 12 ~ LOAD APPLILD

B M Cusient
Full Load

tamp Yoltugu

TEMPERATURE EFFECTS — The HIATIRYA has a vary
alficit imlgenal Iemperiatua comepensatnng (e
cureant feudhack 15 nud connncled, the TMS prawne
datreared ro the lad s statnbized witton © 1,2% pver
alrropmtaiuse rangs of 2 (w0 20 G Thir leedhiasck
ineasduces, iy ihe sune tepeiann e simwye, a il of
250 ¥ un 1l wallage of Pov 8 Lhis shaglt ineesase i)
ennducthion inghe may I suceessfully used Ly om-
panydie 3 ol ohakic esisbine e merease wailh
Imn::f‘lﬁﬂnl‘.

MAIN LINE VOLTAGE COMPENSATION — As the cun
o angie 18 isdependent of man e voluge, iy
ehanye we tur Jallen oaluces a pawes vinsaton (g e
T A vesistur conee lied 1 ta e tiler aaeeda and Lo
Piev 12wt cibpricitue tu VEE woll anbiiieces 2 tle) rnsse
wevallaga ac Pie 12 a5 the hoe valiage is ihciasing. fha
valuns gl the RO aepwoad tan wapenmenially he
ditrrminel

FIRING ANGLE DYNAMICS — Wiih purely resistive
luawds, 1haTefiective BMS applel valtage 1o 1he Inacd is
thendly grraporoanal o the oy angbe (T igade 13), With
induchve lodds, swa the cunen ings vebe teseedd o
valtagn, 100" puwer conespnnds o a liring angin
witich is less than (80,

APPLICATION IDEAS

SOFT-START — Thy Suli-Start foature od the TDA1185A
i itsell upeas the duor 1o 4 lot of indmiesting applica-
Lgns, fur axample, the TOATIBSA can be usail 1o bring
up fragile loads slowly, Expensive and sensitive lubes
can be turned un slowly thus slinsaating the iush of
curtmt 1hak could lead to burm out. In s apyiication
Npy is replaced with a 1esistor divider such 1hat the
voltage at Pin 12 iesulls in 3 cusuluction angte of 180 .
I'in 9 should be gioumled, since the Iredback poriun
ol the TOAYI88A is nul necessay (see Figuie 14). The
tme (g achieve full cnnduction is tound by the equatian
Lntowe:
At ﬂ”!ﬁmlCu

TaGE

AMS VO

LIGHT DIMMER — With praciically ng modilicalion ihe
TRA1185A can be used in a fight dimmer applicaiion
Allthatis requited is 1o ground the inputiothe leedbact
Pin & 8y graunding Pin 9 we hava disconnacied the
feedback loop and the conduction agle i3 conirol=d
sainly by Rpy. Fuither, since the leedback is discon
nected, Ag and Ap; are no longer necessary The Solr-
Stari feature can still be ysed to piolect the bulb from
an'insush of curreni, This selup can be ysed in any
agplicalion that requires manual control of the powar
defivered to tha Inad |see Figure 15). :

FIGURE 1] — RMS YOLTAGE versus FIRING AMGLE

LTI
06 \”‘*-\\\ - LLi-
% N
LN
02} i
\ IRRES
¢ 0 50 99 120

FIRING AMGLE

SOFT SHUT-GFF — Once again with e madificatian,
e TOABIBIA can be used 1o trngll the tosd slnwly
Anexample of 1ug is in autenatic gaiage lighting Typ-
witlty, liefhts 1hat aie i g sineee go ot without 3 warning,
usyully i the mast inepporniune tene {like when you're
Abuut 1g slep over ihe doy)l Wiilb 3 soli shul gll, the
fight dims ol slowly, ateting you that o is about 1a ga
uil. As in the previous case, the fecdback is descon-
nected and Rpy is replaced wah capacitar Ciz and 3
swich [see Figure (6} The lutn-oll lime can be calce-
lateel Ly 1he ndlowing gepiation

Al Ay ey
Ry is tha s of thn lwo tesisiorns on bath sides o
Cy7
FIGURAE 14 — 50OFT-5TART CIRCUIT
Ay

t &4

Tt

LS RV R Gy Huof
Hp M) w Fyr waf
Ay tldsirelw Lg e o F

Agg Mo
Trrm  3efirg

Burm odd e A 745 By {4y

MOTORCLA LINEAR/INTERFACE ICs DEVICE DAFA

4.112
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TDA1185A

PC BOARD — i printed circunt baard m Figure 37 is
snelindudt 107 the designers cunvenience la evaluats
e TOATIASA The siue ol the board 15 intantionalty
Sl to show the compaciness thal can he achiovad
Fipore 18 shows Ihe coniponent layout bar the PC
Luartl Rpy has ane at the guler leads cannected to

FIGURE 15 . LIGHT DIMMER CIRCUIT

LT o)

VEE amd the allies 1o Ry; The cenier lead of Apy g
connecied L Pin 12

WARNING SHOCK HAZARD: IT IS MIGHLY REC-

"OMMENDED THAT AN ISOLATION TARANS.

FONMER BE USED. REMOVE THE CHASSIS
GROUNO FOR ALL TEST EQUIPMENT.

FIGUAE 16 — SQFT SHUT-GFF CIACUIT

Rg 0y
——— - I N—
al
[ M -[:
B ITZY IFINY {i

L ] L] ;‘
{ J ) l f 1 (LI
[_ : Ag + 10k 2w Cy  4dak
o By s 0N D €17 Oevgnues Cigce
Ag - 10}y Ay 4l )w g - 017 .4 Ay gl pw Cyy oA
R s w Mg dous Ciy - dduf Rrp v Qevgenn Lians Cg ooy of
hgy LEIUI R T Y (Y] (&3 na L |sv_ Rig = ALy Faten 2ef) fremee Hig«ty
FIGUAE 14 -~ TOAFIMSA EVALUJATION Bllafn
COMPONENE SIDE
2 88"
e}
(B3]
2
JORD
(]
<T
it}

MOTCR

MOTOROUA L INEARNNTERFACE ICs DEVICE DATA

4 313
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TDA1185A

FIGUAE 18 — DA Y1854 EVALUATION BOARD CNPRER SIDE

2.88"

MOTCROLA LINEARVINTERFACE ICs DEVICE DATA
4114



Leogle Products

FEATURES

* BOmA output drive capability

® 15V output breskdeown voltage
+ See 45 for 30V output voltage

¢ See "42 for standard TTL oulputs

DESCRIPTION

(A18)

74445
Decocder/Driver

BCD-To-Decimal Decoder/Driver {Open Collector)

Product Specification

Tne "145is 3 1-0f.1Q decoder with Opan ’

Caliactor oulpuls. This decodsr accepts |

2CC inputs on the Ag ta Aj address linas L
N generales 10 mutially exclusiva [
2cuve LOW outouis. Whan an nput
toda greatar than "9 is appied. all
“ulzdts ara HIGH. This dewics can

Tree | TYPICAL PROPAGATION [ TYPICAL SUPPLY CURRENT l
| GELAY | (TOTAL) !
L T4145 ' 24ns I 43mA
ORDERING CODE
COMMERCIAL RANGE !
PACKAGES ’ Yoo 55V 25%: Ty = 0°C ta +70°C i
Plaste DIP i N7d 145N j
Plasuc 80 f N7&145D
NOTE:
For nipemaLon ‘egardng sevices processed 1o Mirary Speicaiont, 1 he Signeucs il Prooucts
Data Mpruai,

therelora be vsed as a 1-af-8 deceder

with A used as an actve LOW enable.

Tha "145 faatures an Sutput Brezkdown !_
voltage of 15V, This device is ideal as a L

lamp or salanoid driver,

PIN CONFIGLIRATION

INFUT AND QUTPUT LOADING AND FAN-GUT TABLE

PINS DESCRIPFION | 7
Al Inputs F 1wt j
[ Al | Outouts : 12500 i

NOTE:

Where 3 74wt ioad (ul) = undersioad © be A0uA |y ard - 7.8maA Iy

LOGIC sYMBOL

LOGIC SYMBOL (IEEE/EC)

1 L] ] 1 4 ] 4 T [] k]
U7 Ty TTToT
1 2 1 L] $ L] ? L] w n
(v
Vog = #n g

Gl = Py |

N JCDEC 3
Pt o ]
Pl
RS
Il: ‘(\;':
o
sQL—'
nh cQ;-r-
1At
G
2, lQu
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Signehcs Loge Products

Dscoder/Driver , 74145
LOGIC DIAGRAM FUNCTION TABLE
- 5 ™ » Ay Ay A, Agld 1 % 3 1 5 B F & &
&” vl L e L L L L{jL MW HHHHHMHHBRBH
v Y ? Lt L Hi{HW L H H H HHHH R
| - LoLoH LIiH ®H L H H H HH HH
{ I L LK H|H HH L HHHHHH
V V I L ®H L LIH H H H t H H H H H
{ L H L H|H H H H H L HUHKHKHH
- L H H LIH H HHHHTLUHHH
T L H H H|{H H H H H H H L H H
T : T H L L LIWH H H H HHHHLH
. . 1 ] H L L H/H H H K H H H H # L
‘J---—' HH HIRIENE 1 H LA L[HH®HHHWAHHNH
I. LD 1 0 £ 4§ O T LA RS H L H HIH H H H HHHHHH
H OH L LA H H H HHHHH H
H H L HiH 4 H H H H H H H H
i I H H H L|H H HHHHHKH H H
iy A m ] - ] o 21 a l:! " H H HIH H H H K ™ H. H H M
[ T S T PR SR N S S
L W= HIGH voltage aveis
L= LOW voRsge wves
(1 = Py rumbe
¥op P M
GHB-PHI“

ABSOLUTE MAXIMUM RATINGS (Ovw opsrating fres-air Ismparalure range uniess ofberwise noled.)

PARAMETER 74 UHiT
Ver Suoply voilage 1.0 v
Vi Input voRage -05 W 55 v
I Input cuTent -30tg +5 mA
Yeur Vollage apphed 1o cutout in HIGH output state =05 10 +15 v
Ta Croerabng fres-ar tamperabure range Dw 7l F ‘c

RECOMMERDED OPERATING CONDITIONS
74
PARAMETER - UNIT
Min My Max

Ver SuoDwy voltage 475 5.0 5.25 v
Y NiGH-v G2 willage 2.0 v
Yy, LOW-gvel input wvollage +0.8 v
b A CHATD CLTNT -12 m
Vo HIGH-avel outut votsge 1 | 5 v
oL LOWdevel outout current ' i 0 | ma
T Cperating fres-ar temperatrs : 2 f | m | 'C




Logic Products

FEATURES

» Common Acdress lnputs

+ True or complement data
gemuitiplexing

* Chsal 1-0t-4 or 1-of-8 deceding

¢ Fynclion gernerator appications

& Qutputs can be tied iogether

DESCRIPTION

The "158 is a Oual 1-pi4 Decoder/
Cemultiplexer wiih common Address in-
puts and gated Enable nputs. Eacn
gecodar section, whan anabied, will ac-
cept the binary weighled Address mnputls
{Aq. Ay) and provide four mutually axciv-
sve active-LOW outpuls (G- 3|. When
tha eratie requiramants af sach decod-
ar ara nat mat, all cutpuls of thal decod-
ar ara HIGH.

PIN COMNFIGURATION

(A18)

74456, L5156

Decoders/Demultiplexers

Dual 2-Line To 4-Line Decoder/Demuitiplexer {Open Collectior)
Product Specilication

TYPICAL PROPAGATICH

TYPICAL SUPPLY CURRENT

TYPE DELAY i (ToTAL)
74156 20ns | 25mA
7aLS156 Jins | 6.1ma

ORDERING CODE

COMMERCIAL RANGE

JARKAGES Vee 5 5Y 25%; Ty =0°C to +70°C
Plastec DIP N7a156M. N74LG156N !
Pasic 50 N74L51560 '
HOTE;
For miommaton /egaiiheg SwCis procassad 19 Miklary Scecr 3, vk e Sa) Maary Procuctd

Cule Marual

INPUT AND QUTPUT LOADING AND FAN-QUT TABLE

PINS [ DESCRIFTION 74 74LS
All Inputs Tl 1LSul
Al Ouiouts 10ud QL Sl

NOTE:

Whars & 74 Lnk \oad () A unaaniood 10 Da 40uA G ahd -1 Bk, and & T4LS unt load (LSu
o 20uh fny A0 <G AmA by

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

e, ] I'c:
(e e
(@ T,
L T1] 4o
L& [ %
o MY
3,[: a7,
ano [§ )y

t 2 131

15 4

1)

dy E
Ot h Y
A,

Yoo = Pn oW
G = e )

- -
P
—_—
—_—

l“' a
-
e

V¥ G

T YT,

A
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Sgretcy Logie froduch

Decoderé/DemuHiplexers

74156, LS156

LOGIC DIAGRAM

3}

Lt

&

nq! na

GHO =P 8

Ver =P ik

FUNCTION TABLE

AQDRESE

| EmaBLE
’ oy

’ ouTRPUT

outeur |

o

E,

i
-

|
|
\

— Ix

FIXIIXT|w

IrZ Ty Ijen

XILr T X[

TIZLIX>r
IIrITIXII

~ o

I Il X I

ITrrxIczx
IrITXII|wm
FEIITIX]|

Both decocer sections have & 2+nput snasls
qate. For decoder “'a’" the enable gale re-
qures ONE actve-HIGH inpul and one active-
LOW inpun (E, + E,}). Decoder "a” can accept
@ilher s OF complementad cala in demuall-
plaxing appicancns, by usng e E, or E,
UL (85p0CIvely. The decooer "b™ snab
Gale 10qUWES Tw sctve-LOW inputs (B, - B,
The cewce can be used a5 a 1-0/-8 cacader/
cemuitpiarer by tang E, 1 By and relabaling
Iha comman conreclion address as (A
lorming Ihe comman mnable by conrecting
the remaming T, and E,

The "155 can e used 10 ganeraia Bk four
mintasms of reg vanatias. The four minterms
ar¢ uvehul lo replace mutupia gate tunctions
10 ST Appicabons. A huiher advaniage of
tha 156 = baing abla 1o AND the minterm
lunctions by fnng cuiputs logether. Any fyr-
ver of lerms can ba wwed-AND us shown in -
T formula below:

P={E+ Ag + Ag} = (E + By + Ay)
HE+ Mg+ X {E v Az + Ay)

wheis E=£, +E, E=E, + Ey

H o= HIGH volsge st

L= LW voiage wvel

¥ = Dont't zare

ABSOLUTE MAXIMUM RATINGS (Over OOOTALTYG Wes-ar TaMCwrdiure TANGE UNIESE Otherwss Noted.)

PARAMETER 4 TiLs UNIT

Ver Supaty vorage ] 70 7.0 v
Ving Mol volage 05 W +55 =05 10 +7.0 v

P ey Input CurTent -3 to +5 =31 10 +1 mA
Mot Vorage aophed 10 quiput in HIGH outpat siate 0.5 0 = Ve =05 o = Vg ¥
Ta Cowang hee-ar 1empadaiua range TR ™




(A18)

7415373, 7418374, $S373,
S374 |
Latches/Flip-Flops

Lagic Products ‘374 Octal D Flip-Flop With 3-State Qutputs
Produet Specification

FEATURES v TYPICAL PACPAGATION TYPICAL SUPFLY CURRENT

» 8-DIt transparent Iatch —'373 E TYPE DELAY TOTAL)

. B-b{! posnli.vo, edge-triggerad 7405371 f Tont Py i
registar— ‘374 i

4 3-State output buifery 748371 ’ 10 105mA i

¢ Comman 3-Stale Qutput Enabte TiLE3T4 | t9ns Arma i

» Independant registar and 3-Siate 745374 | ans V16mA, _l

buffer cperation
OADERING CODE

?ESCRIP_T!ON [ o, COMMERCIAL AANGE
tha "373 is an octai transparent larch 3 Voo = 8V 23%; Tu=0°C fo + 70°C
. . i —_
goupied to aight J-Slate outout buffers. Piasic GIA | NT4LSITIN, N7ASITIN, NT4LSITAN, N7ASITAN
The two sectons of the device are
conrrolled independantly by Lalcn En- Plagne SOL-EOJ N73L8D730, N7453730, N74LS374D, NT453740
abla {£) and Outpul Enable { 5%} control  woTe: ;
galaes. For stormanon regarcing eve el HoCeied To Matary Specicaions, ses (he Sqnencs Mulksy Pfoducts
Catn Merusi,

INPUT AND QUTPUT LOADING AND FAN-OUT TABLE

I PINS | " pescrirrion | 748 74LS :
l All i Inputs ] 15u 1LSw
l_ At | Ouleuts ! 105t , 30L5ul

ROQTE: e
WPerd 2 745 und 08T (SU b 5QuA I and -2 OmA I, and ¢ 7 AL uret oad {4 Sull s 200 b Ang — 3. 4mA

T

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/EC)
i - ‘373 374 ]
o (] vze :
0 [ o b N ST
- & T = &
7 13 = o D
. = = G 9y Bp &y O, N
I BN A 1 r
o =0 R S NRT] Egaen Y
oee T my Yege a2 Lot
GG = #m 10
‘ar4 L.
= 14 —
o
L i ) | ' l L
N S Dy B 3y O, |-
b " cr
374 - | o
] & € - "
5 B 1 83 9y 9y D
b e | -
- ¥ 1] Y]
- P
L D - B 10 J




Sarancs Logic Prooucts

(A19) .

Latches/Flip-Flops’

7418373, 7415374, 8373, 5374

The data on the D nputs are Tamytestec 10
the latch outpuls when Ing Latch Enabie {E}
o o HIGH. The Llaeh remaing ransoarant
10 tha cata puls wrie £ 18 MIGH, and stores
the cala presant ona set-up tme bafore Iha
RiGH-lo-| OW #nabie Fansilan The anable
cam has bysieress budt in [0 Halp miimize
probesrm hal sgral ang ground naoise can
cause on e lalchng ooBralan,

The 3-State output buffecs are designed 1o
orve Panwy loaded 3-State buses, MOS
memanes, or MOS microprocessers. The ac-
ove LOW Cutpat Erabie (5E) conrrois ail
g -State butters indepancant of the Lach

LOGIC DIAGRAM, '373

oparabon, Wiven OF is LOW, the latched o
lra~sparant Cala appaars at the  ouUIDIS.
wher DE is HIGH, the outouls ars e
HIGH /mpedance "oit"" stata, wch maans
thay will naithar dreve nor kead the bus.

The 37 is an 8-l eage-nggered regialer
cougisd @ eight 1-Siata output butiers, The
two secnons ol lha dewce ara gonttolisd
moapendanty by Ihe Clock (CFFang Quiput
Enable (TE) contral gatss.

Tra ragriat is tully edge wiggered Tha slate
ol each D npul, one 58l-up lina S8iGie 1ha
LOW-Ac-HIGH clock transihon, 3 ransierned

10 the comesdanding lip-aoo's O outgut. Tha
clock butfer has hystaresss bt 0 o heD
muumete proviems that mgaal and ground
A CaN Causa On Ihe Ciocing Cperaton.

The 3-5tale oulpul butters are cesignad o
drve heavey loaded 1-Siale Duses, MOS
mamenes, o MOS microprocessors. The ac-
Ive LOW Ovtowt Enanie (8F) conros att
exght 3-State butters mdspendent of the reg-
istef oparavon. 'Whaa UE s LOW. (he dala n
Ina raguster appears al the outputs. When CE
5 FIGH, (he oulouts are in the HIGH wnped-
ance “oft’ siale, which maans ihey wil
nather Ctive nor foad the bus.

i‘ m? |4:I mnl-, u:’ n!la'. ru:‘ ‘m“\. ”
< L] ] ] 'Ii ] T ™
5 [ [ [ J rﬁ J [ f’ J 3 x [:_Ja

i L [ i ; | i = L
& __¢7 . I l - : t
m = ™ -~ Im irn Higy [ e
S ey -1 ay ag ag ay ay
Hz-‘n
D =P 10
LOGIC DIAGRAM, "374
oy Oy 0y T, ay ay L
ﬂl! - |?'|| Illr aum nmoy I'n! 1
cr —-—-l - v e . )
o L3 " I 1] 1 L 1 i
[ cr oo l @ ] < D < o O] 1 cr a ]
3 3 [ 3 G ] [ i } 1 , 3
‘ | ] | ‘ |
| 1
%, O S O G- Y@
- i 1 ‘ YR 1
L S | i | - ‘ =
i oh (L] . i v ok AL H
i So Sy L) gy 04 ay cr
R i)
§ MO = P 10
HMODE SELECT — FUNCTION TABLE '373
INPUTS | OUTPUTS
CPERATING MODES ' INTERMAL REGISTER
OF E o, Q-0
Enabie ano read regsis t : ; E : i;‘
Laich and read regrsier 3 !‘ t :‘ I :_'| b
Lmch regoRiar andd Ovsable ouits ; : ‘ t :_. i h Eg !




Legic Products

FEATURES

« Octal bldirectional bus interface
« 3-State butfer cutpurs

s PHP inpuls for reguced loading
* Hysteresis on all Data inputs

DESCRIPTION

The 'LS24E is an octal franscewver lea-
tunng nenanvering I-5taie bus compat.
ble gu'puls N Raih sand and recave
Zrecvons. The culzuls are all capawia af
Snkng 24MA and sourcing up (o 15mA,
praducing wery gocd capaciive drve
charagienstics. The gdewice lealures a
Crip Snable [CE} .nput tar easy cascad-
ing and a Send/Recews {$/R} inpul for
arechan contral. Al data inputs have
hyslaresis Dudl in 1o miisize AC naise
gHacis.

PIN CONFIGURATION

(a20

Transc

)

7415245

eiver

Cclal Transceiver {3-State)}
Product Specification

TYRPE TYPICAL PROPAGATION TYPICAL SUFPLY CURRENT
DELAY (TOTALY
7415245 Grg S8mA

CRDERING CODE

COMMERCIAL RAMGE

I3
ACKACES Yep =8 15%; T4 =0'C 1a +70°C
Plashe JIP NP4, 8245N
Blaghe SOL.20 MH7aL52480

NCTE:

Fo iz nghon 1agiong Jewnes rocessed 1o Witan Soenhcancet see e Sigheedy hetan Srogoois

Data Mamum

INPUT AND DUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74LS
Al Inguts LSl
all Outouty JOLSuai

NOTE-

Hnecr 3 TS uml 1020 (L3w) s 20WA L. and - DEmEo

LOGIC SYMBOL

LOGIC SYMBOL (JEEEFIEC)

. - LI
T
» hl :—‘ q.Jh "
T
NEZCRITA
y_‘r;‘- ___ ]:_5-., g
! '~ = r.l. "
'TD—.E—" |

BN
. r_hu:n
———t SEmY

i I

Trda S
@ b
—_———a > 17
) r
-—O—.—‘. .
] "
— L=
5 °g
———] A
v "
H . 1y
——t e ——
3 k3
[ "




Lowrics Loge Productt -

Logic Products

FEATURES

* Demuttiplexing capablitty

* Multipie lnput snabia for sasy
*xpansion

+ ldest for memory chip select
decoding

* Direct repiacement for Intsd 3205

DESCRIPTION

The '138 cecoder acceqls threa binary
waiahted irputs (A Ay, Az) and when
enabled, pravides eight mutually exuiu-
sive, active LOW outauts (0-7). The
cavize features three Enable inputs: two
actve LOW (E,, E;) and one actve
miGH (Ea). Every output will be HsGHM
untass E, ard E5 are LOW and E; is
HIGH. This snuitpks snabla function alk
\ows sasy pasailel exparsion of the de-
vica 1o & 1-0/-32 (5 lines to 32 fines)
dezoder with just lour "138s arkd one
irvartsr. 7

The dewice can be usag as an aight
0. pul demulhiplexer by using one of the
actve LOW Enable inputs as the Dala
nout and the remaining Enable inpuls as
sirotes. Enable inpuls nol used must be
smanantly hed o ther appropnate
2ctive HIGH or active LOW siate,

FiN COWFIGURATION

(A21)

7415138, 5138
Decoders/Demultiplexers

1-01-8 Decoder/Demuitipiexer
Product Specification

TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
TYPE DELAY - (TOTAL)
T4LETIA | ons £.3mA
745128 | ra 43,

ORDERING CODE

COMMERCTIAL RANGE

PACRAGES Ve S5V 25%; Ta= 0'C to +70°C
Plasac DIP f NT4S138N, N74L5138N
Piyabe SO | N74L51380, H7451380

NOTE:
For imommaton regardeg Sevcel ¥ocessad 1 Mbtary Specrfeabory ke T Sagrwiacy ksiary Produets

Cota Marnal

INPUT AND OUTPUT LOADING AND FAM-QUT TABLE

PINS DESCRIFTION 745 T4L8
A gt 150 LSui
Al ; Cuouls 108l 10LSut

HOTE; .
Where 8 745 vt iond (Sd) 3 50uA fim a5 - 20mA iy, end

In-

& TALS ot boad (LS m 20pA G and —o 4md

LOGIC SYMBOL LOGIC SYMBOL ([EEE/IEC)

! < 0 roe
N = 5
3] [4] 5y
%, 7] 8,
T O mEX
& (1] [ Ba
e 13,
ond o (713

=i

i

Ll

o

j [
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Procwact Specticoton

7415138, 5438

LOGIC DIAGRAM

L

oy
wi ol o

= P oo
Yo =Pr 10

GMG P R

Il

FUNCTION TABLE

iNPUTS

Az

Ay

Es

E,

»

Mo G v el
L= LOW wrage wea

X = Dot cure



DACO0808, DAC0807, DACOB06

(AZ3)

National .
Semiconductor

. AtoD, Dto A

DAC0808, DAC0807, DAC0806 8-Bit D/A Converters

General Descriplion .

The DACOBOH series is an B bit monghithic digtal m
analun converier IDAC) Teatning 3 lull scale MUTE
conrent serding tinwe ol 158 ns wiule jligsiaatiog oy
I3 W it PBY stpphies. Blo selevenen curiest Hneri
trantaning is eequned Tar o apsieshians singe the fuil
seade autinil cureent o typically ' 1 .53 al 755 laRF/
250, Aelutive avawaiws of Lethn than S010% assire
B hul monotunivaly aned loeas iy swhide deen Lyl L
rurterst of dess than 4 gA puoviddes 8 il spro arLaracy
for Ipgs T2 mAL The puwer stnpby conengg of e
UACHRNZ series arn independest of hit canlas,
mabihals eisentially ot shevor ehaacterisecs aver

the s supply yolfame 1ange

Itee TYALUHOR will ot Fair dhineetly with progaadan 171,
DL or CRAUS Loyt loweis, daal it a Mgl ieplacemant
Tud the MCTANRMULI0A Far higieer spepd Apphiratinns,
ser DAGURIO ddata dorey

Features

N9 anrar maxomum

flrlative
{MACCRNE)
Fidt wale ciurent miageh- 111,50 Iy

Toand Glue aceneaey geadabda [IACGROT. D ALCHANG)
150 e 1y p

s are TTL and

MCIACY

Fast eetting line
Hustineerting  chigitat [S ATAEN
cenpaibla

Fegin cpmad mpltdyanag aspol dber vate, R mA
Poverr supply vyaltag: raage 4 G 10t (RY

Lt powre ennsiogion. 13 0y A g5y

Block and Cannection Diagrams
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Typical Application
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FIGURE 1, « t0¥ Qulout Digitad in Ansiog Converter

OFERATING TEMPFIATURE QADER HUMBENS"
Accunacy AANGE O FACKAGE ID1AET ] TPACKAGE (71871 NPACKAGE INIGA
3t S50 14, 050 |OACNANALD | MCISAALA
atn N R PR (ACDEOBLCY |MC1108L8 | DArDEDALCH | M ticers
Vine DL ia +15G DACOB07LCY | MC1I0OLY | nDAcest/Len | mcsioart,
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Absolute Maximum Ratings

Frwras Suppty Vaitage

vee

YeE N
Ogriad 1npuai Yuliage, VE=V12
Applied Quipul Yollage, Vn'
Aatwanca Current, i1y
Aeleeenca Amphteer Inputs, V14, V15

1B Ve

-18vpe

o0vpe e tlBvpe
11 Vpglov18¥pe
5 mA

Vee. VEE

Electrical Characteristics

Powar Dusipreisin [Paukage Lutiniannn)
Deraie above T = 25°C

Operaning Feperature Aange
DALCGS08L. 55 C
bACURnBLC Selses

Storane Temperaniie Range

Wee = 8Y. VEE = —15 ¥ C, VREF/RI4 * 2 mA, DACOB08: TA = -587C 1 1125°C, DACGBOBC, DACOHAIC,
DACOBOGL, Ta < 0VC 1o +25°C, and 3l digital ingrus at high lngic devel unless atheiwsse nascl |

1000 1nv
BT mwWiC

_Ta {18 C

0. Taeisc

85 Cio 150 C

T PARAMETER CONDITIONS MIN T1YP MA X UNITS
A Relative Avvuiaiy [Error Arlalive {Fiyure 41 ~
I Fuld Sqala 10y
GACGEDAL (LMIS0R &), +Q 19 *
DACQUUALC IE M 1408 &)
IPACIIARTEC 1L RTA08 21 {Hole 1) Wy -\
TAETIHGOL 2 (8 M TADA R (N1 1) ‘a8 A
fattiing Lanve L éimin 12 LSB Ta = 257120 tNwe 20, 150 n
fHine huskey 1py gk (Frgrre 51
PLH. Prugayetum Delay Tune Ra o+ 2L Hupare b) Ju o0 "
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ICy Ounat Fuil S oba Convent Mokl iU g " C
WSH Digrtad bngrat Lugn Levely 1Frpore 1
Vi Flogh L aveb Lagee 1 ? Yue
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usB Degrtal Dirgavd Content IFguea J)
Hups | ool Vi 9v ] [FR4BD) n
v | eeri Yy ' NHV Gl iE:] na
s Aeleiwion t hupmit Buas Cusvent [F oo Jb : 1 1 WA
Doupt Gudrent Baig [Frgues @ Ji
YEE 5 L] 20 11 mA,
WEE - VY. Tx ' 35°C o] 0 12 ma
9 {lutaut Cusrennt Vhi ¢ 2000V,
- R4 - |e0asd,
e 1N 14 1% 21 mad
Chatgmey Cwtrena AlL Balu Luw g N 1] + LY
Uttt Yolbage Uinondeanne b, UYR Ta - 2570
Fui | Canenniend, Q58 0% Yo
VEL Hrlum 10V 50 04 Vo
SRIGEF Hefrermny dlmamn Slrm Harr ohrpure L) 4 4 [EEIEN
Uotpaa Conrrot Pomes Sogily Y - ¥ggn HISV LR 21 pA W
Sevuilivaly
Pioes Swppiy Cutsent (A B {Fignae It
Lawt
e 23 0 A
33 i1 13 i
Pamad Suppiy Volliage Auige Ta - 25°C. (Frpars
Yoo 15 50 L5 voo
VEE 15 15 165 voc
Pawdr Ditupatin
Al By Low vegt GV wgE ¢ -5V 44 1i0 nw
Ve - SVLVEE 4 - 18V N6 Tus it
All Baty High vee - 18V YEE ¢+ 5V u i
Yeg - 1SV. VEE * 19V 169 mw

Kate 11 Al cyerant Deicchas ars [93led b0 guarantes &t lesil SO% ol rated tuirent.
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Neie 1: Range conwral is nad drquired.
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Typical Perlormance Characleristics
Voo BV VEE * <18V T = 25°C, unless atherwite nated

"y - LDEIC NPT CuRR T 1A

SPOWER R Y LUNAENT dmi]

Logic fnpul Current n

Lagie Threshold Valtege vy

Rafarenca lnput
Fragusncy Nesponse

L
NG
"L TN

I FALOULACY [Mit)

Uniess  oinerenie  ecified; Ri1d -
RIS~ T ki), C ~15pF pin 1B 10 VEg:
Hy, * 501¢ pin 4 1o ground.

Cusws Al Large Sigual  Bandwdih
Method of Figuee 7, ¥pge - 2 Voo
Qliser | V abave groumid

Curve B! Smail  Sigral  Bandwadin
Methodd al Fgure 7 B ~ 25018,
VAEF = 50 mVnop sl 300 mv
abovr ground

Curva C: Large and Small
Hanowwidih  Method of Figure 9 Ino
o amp, R = 5001, A - S50,
VREF ~ 2V, Vs - 103d mvap cen-
teted 1 QV, .

Siqnai
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Test Clrcuits

Myamd 1) aipty 1 inmiry A1 AR

[ - hy
no_' iﬁ—a}’w——l—o aar Tha exsisior herd ta pin 15 14 ta IEMpeisiure cmpenale the
ar : - Ty :‘:: hias rireernt and may nal be peressacy b ait aoahicrai-ont,
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ryl - -- - - - P - —
et "0_1 e , In 3 h i 3 & b o
V.
where K DEF,
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Test Circuits Continuea)

Vee
1
.
R4 ALY
11 E]
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FIGURE 8. Azlarancs Currami Slave Rate Magsutsmant
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FIGURE & Nagsuive YyEF

FIGURE #. Programmabis Giin Ampiitiar or Digitat Allgnusiar Cirgust

Application Hints

AEFEAENCE AMPLIFIER DRIVE AND COMPEN-
SATION

The reierence amphiier provides a voilage al pn IER L]
converting the refweace vuilage 1o 2 cuirenl, and 2
Jurn-around  Cicuil Qi currenl muror lor teedding she
Jagdder. The relerence dmplifive inped cugrent. 14, must
always tluwe inta pre 14, reganiless of the set-up meshod
or refererce vaoftage puiarity

Caapectians tar ¢ pasitive vuilage are shuwn st Fuigure 7.
Tire relerence vaohage sanre supphies Lhe juil curreny

I14. For inpoia relerence signals, as in the multiplysig
mode, R15 can be tied 10 3 pegative voltaye cofres-
ponding 10 the imisimiun input level. L is posuble 1a
eimunate R1S with ondy 2 unall sacrefice N accuracy
arved temperatuie drild

The camensanan CJpaciior value must be inciedsed
wilh incieases in B 14 [ maxwun (qoper phase margn,
tar A 14 values af 1, 2.5 and § k{1 mminuun capacstur
yalues are 15, 37 and 7S af . The capacitar may he tied
19 either VEg or ground. twl uung VEE ncreaies
negative suny rrjectiaa. :

81
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Appileallon Hints (cantinuent -

A negative sefarenca voltags may be waed it Fig s
grounded an) tha rnfarmnce vollage i applied to A 15 33
sirown in Figure 8. A high lapul impedance is the main
advaniaye at this method. Compensation invglves 3
capacitor to VEE on pin 18, using Lhe values of the
previous paragraph, The negarive relerence voltage must
be at least 4V sbove ths VEE supply. Bipolar Input
sigrals may he handled by connecting 114 (o a patitive
1glecence voliage equal to Lhe peak positive input level
at pin 150

Yihen a DC sefeience voltage i used, capacitive hypass
to greund i3 1ccrmimanded. The 5Y lagic supnly is not
teconunenced as 2 refesence voltage. 1 a well regulaled
SV tupply which drives logie 45 i bn used 3y \he refer-
encs, AH shouid he decoupled by carnectierg it 1o
5V theaugh anaher rasistor and hypassing the junction
ol the 2 resistoas with (L1 uF W qround. Faor relerence
voliages graater than 5V, a clamp diagle is ipcotmendied
Lrvywern pann 14 b ground.

o W4 i diivens by 3 high iinprdance such a5 a
harsier cunrent snuice, nanm ol the sbove compensa
tioen angthady apply amd the ainplilier mugt fm heavdly
rompensated, drcirasing the nuetadl hambwiclth.

OUTPUT VOLTAGE RANGE

The vollage on pin 4 is jesteicted 10 a ranga ol 0.5 (o
0.5V when VEE = -5V due tu the furrent swilching
mnathoys emplnysd in the DACQARNB.

The negativa muiput voltaye comwpiiance of the DACDBEOB
is exrencled 1o -5V whaeg the neqative supply voltage it
morg negative thap — 10V, Using a fulf-scaie current of
1.992 mA and Inad resistor of 2.5 kI hejwesn pin 4
g gigund will yieid a voltage nuipyl of 256 levely
between § wed 4,980V, Floating pin | dees not atfect
the converter speed ar power ditsipation. However, Lhe
valye of e lond tesistor detenmings tie 1wilching time
due I increared vollage awing. Values of R up to
SONIL du oot sgnilicantly aliegt paifonnancs, bul
25 kil losd lncreasos worstcase settilag tlime lo
12 i3 [when all bits uie seitched QN Refer (o the
subirauant text wciione on Setding Time for more
detaels an outpil lpading.

OUTPUT CURRENT RANGE

The output current maximum rasing of 4.2 mA may b
used gnly for segative supply vollages more negative
than -7V, due to the increased voltage drap across the
1egistors in the relerenicn current amplifier.

ACCURACY

Alisolute securacy is the measure of gach output cuerent
lewai weth caspect ta ity intended value, and it dependent
ugon relafive accuracy and [(ull-scale current drift
Relative accuracy is Ihe measure of pach culput cucrent
leval g3 a fragvon ol the full-scaie current, The relative
sccutacy ol the DACGRQB s essenially consiant with
lemperdiute dus to the axceltent tempetature tracking

of 1he mongliihiec resistur Vaedcor, The refeience curent
may Jdrilt weih 1empetane, earsing a changn in the
almolure acrurary ol auiput curient. Hawever, (he
DALCDB08 has 4 very low fullgcale cureent drift with
lermperature,

The BACOB0B srries is guaraniesd accurate to within
2472 L33 a2 lull seate owlput cuirent of | 982 mA.
This corresporuls 10 & reference amplilier oulput current
thive 1o the Jadder netwerk ul 2 mA, with 1he loss af
1 L5818 pA) which is the ladder remainder shunicd to
ground. The inpul cvrrent tn pin 14 tas a guasaoteed
value of helween 1.9 and 2.1 mA, allowing seme mis-
nialch it the MPMN clurent source pair. The accuracy (5L
circuit 15 thowe i Figure . The 12 it canverter s
calihtatad for 2 Tall scale autnud curtent &l 1.992 mA,
Tlus is an optional 41py vinee the DACDB08 accuracy
essenpalty the sams helween 15 and 75 mA. Then jhe
DACOBAS cuails” Lidl scale covtent is tritnmed to the
tane value wiih R14 5o that 3 rero value appcars at the
eirgr aeapliling nutpnie. Tha counrer it aclivated and the
erroys Laend may be displayed aa are nscillgscone, detecied
by enmiparatars, or ylorad in a peak deteciar.

Two 8ts1 Din A cooverters may nol be used 1a
conmtbtiuct 3 1G Wt agcwmacy O la A convarter 1B bit
accurary wvphes a total ener af * 1 7 gl one pare
65,036, or "0 U0Q7567, wiveh s much more aecegie
than the ‘G 019% specificatinn  provedsd by the
ACOACH

MULTIPLYING ACCURACY

The DACOBO8 mav be used in the mulnplying mode
willy 8l accuracy when the reloirnce cuirertt o vatied
over a rauge ol 255,111 the relesence cuirent in the
nwltinlying mode ranges lrovm 16 pA 10 4 mA, the
ulditionat errar contiibutiony are less thgn 1.6 uA. This
is well within 8 it accuracy when relerced to full-scale.

A mangtanic canvesiar is ena which supolies an incregse
in cwrent for sach increment in the ténary worl
Typicatiy, the DACQB0E is manataric lor il vaives ol
reierence cunent ahgve 0.5 mA, The rgcommended
rarege lfor operation with a DC relesence cuveent 10 5 10
4 mA.

SETTLING TIME

The watst case switching condition occurs when all
bits are switched ON, which corresponds 1o alow ig high
transition for il bits, This time i iypically 150 m
for settling to within 11/2 L5358, lor 8 bl accuracy,
and 100 ns to 172 LSB for 7 and & bit accuracy, The
wurh QFF i typicatly under 100 m. These times apnly
when R < 500(1 snd C < 25 nF.

Extia tare must be taken in board layout vince this iy
usuatly the dominant faeton in satisfactay test resulls
wien Measuring seilling tirme, Short {eads, 100 uf
supply bypassing for low leguencies, and mimmum
1cope l2ad tength are all mandatary.

8132




(A30)

ULN2001A THRU ULN200SA
DARLINGTON YRANSISTOR ARRAYS

2614, DELERIDEA F3fu 1L e il LittLidein 1380

HIGH VOLTAGE HIGH CURRENT DARLINGTON TRANSISTOR ARRAYS

e 500 A Hated Colluctor Cutisnt [ UK N PACKAGE

[Singhe Dutput) ITQP VIEWI
o ttign Voltage Dutputs . .. 50V m[’Tij e
- . 2affz fl2c
*
Output Clomp Diodus as{]y  waflac
o Inputs Cumpatible With Vadous Typus of 4[]« 1f])ac
Lagic sBf]. rflsC
& Rulay Diiver Applicauons ‘;gi-_ '; :LJIJE
¢ Designod to Be interchanysabls With : E[ia Wl 1 CGR

Sptuqua ULNZOBTA Seriss

dascripiion
| ULHZ0ULA, ULN200ZA, ULNZQ03A, UL N2D04AA, and ULN2ODSA are manchtiue lugh volloge. iyl
Lwirent Duddinglon tiansislor arrays. Each consists of saven n p n Duibnglon paics that tedtee righ valtanu
hitjiuta with caimmaa cathods clamp diades for switching wlvetive luads. The collectar Cudfent rafing
i & sungte Duiknglon pairis 500 mA. The Dalington pairs niy be pasalleh:a lur gl cun et cupabunly
Apiplications mclude 1eldy diivers, hanuner diivers, lump dovers, display deivers [LEEY and gas dischaege]
Lt rivars, atnd ingic butters. For 100 V {othelwise inteichangealbilel versions, sin: 1he SH75465 thruugh
SH75469
Tlhhe GLIN2GOTA 15 o guaerat purpose 3idy and idy Le used with 111, P RHGS, CMOS, ainid el PGS
Lechitheges. The UIEN2002A 18 spactficaily dimgned {or ase wilh 14 1o 24 W P AIOS devices Tochiingnl
Ut s device nas d fenut diuie uid esSIE DT skies 0 caniil the ot costent ki safe it Tt
LAPL2OOSA fas 5 2 7 kU seies Lasa resistor for cach Didtington palr for eperatusn dicetly wothy T Lir
5 v CMOS devicds The UEH2009A has a 10 5 kil seiies Basi teasing (o Wllow its operstan anectly fram
CAMUS or P A103 devices that use supply voltages of §10 16 ¥ The suaqinred ingrat conaeng of e Gl HIO04A
1y besisy that ol the UTN200JA, and the cequired voituge is luss 1han tal equired iy the ULTIZ00TA
The ULH2005A ligs o 1050 1 ceiies hasu resistar and 15 spocihically tesignedd o use wnth 1TL deviiaes
St Tagher Julput cuirent s requitgth and loading of the driviii] soidce 15 ol a conren

lagic symbulT logic diagram
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ULNZCD1A THRU ULN2005A
DARLINGTON TRANSISTOR ARRAYS
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schamatics [sach Darlington palr)

—
INFUT B

”—CDM

QUTPUT C

F 2w Ak

E

v
7
ULNZOGTA

—4

Ra

INFUL R LI

ULMICOIA: Mg = 2.7 Wi}
ULHZI0CAA Hg = 105 &}
ULHIDOSA: Ng = 1 056 W12

T.2 kfl

L

38

HiN20024

-~ —com

QUTPUT O

ULN2DO0JA. ULN2004A, ULNJIOGSA

Adl tesiatpe valting jriasn arg Araonak

absolute maximum ratings at 25°C free-alr temparature (uniass otherwise notedt

NOTE

Cullector-amitier vollage . . ., |
{nput valtaga {see MNoie 1

Peak collecior current (sea Frgures 14 and 18] . .
Qurtpul clamp diode curigut

Tolat emittas tenmunal cutrent
Comntinuows jotsl power dissipation . . ... ... ..
Operating fea ait tampersture ranga
Sloiaye temperatien range

l.ead tampaerature 1,6 mm {1/18 inchl from case lor 10 seconds . .

50V
xav
5V
500 mA
500 ma
...... . -25A
See Dissipation Rating Table
-20°C 10 B5°C
-65°C to 150°C
260°C

1. AR vnitnga values wre with revpact 1o the gmuitar/subanain tarmmal, E. untass siheiwice noted

DISSIPATION RATING TABLE

-158

2 A CK AGE Ta = 25°C DERATING TACTOR Ta ~ 8%°C
. POWER RATING ABQYE TA w J8°C POWER RATING
n 350 mw 7 8 mwieC 494 muy
N 1150 mW 3 2 mwWi*C 598 mw
3
TexAs
INSTRUMEN1S

POST OFFICT #OX B4830) - DAILAS. tTR4D I318S
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ULN2001A THRU ULN20B5A
DARLINGTON TRANSISTOR ARAAYS

haracterlatics at 25°C Ires-alr temparature {uniass otharwlss notad)

alactrlcal c
PARAMETER Test TEST EGNDIHONS ULN20914 uLh20024 UNIT
FIOURE MIN  TYPR MaX | MIN TYR MAX
Veg = 509, = 0 50 LTa]
CEX Counctor cutefl currant ! VoE = 5O V. fl =0 00 100 A
2 Ty = 70°C [V =8BV [N
sty OIF nate input cumont 1 ::E_';c_':‘ le = 500kAL 55 gs 50 6% A
[ Input cudtani 4 W= 17V o082 1.25 mA
neE Static huward cLirent " Vg = 2V, g = 350 mA V000
trunsfm {300
h_ﬂlﬁn' On- 31318 lnput vultage -] veg = 29, g » JOO ma i3 W
ly = 250 A, IC = 100 mA o3 11 a9 ]
Vegmay e gl 5 [iy = 380 44, I v 200 mA i3 EEE
S & ol I| = 600 2A. Ig = 350 mA 17 18 T2 18
'R Clamg diody reverse cuidani b VR =80V 3 50 A
Vg« 50V, Ta = 10°C 100 100
VE Elainp dusle [0iward voltagd a g 2 350 mA 1.} 2 1.7 1 v
”C, Iistul capacnance V) Q. [ = 1 MHI 15 5 16 25 of
alactrical characteristics at 25°C free-alr tamparatura {unless otharwlaa noted)
PAAAMETER VERY TEST CONDITIONS L SR A UMNIT
FIGURE MIN TYP MaXx M TYP MAX
N A TAC a ( ) 50 |
TCEX Catwclar culail cunant Wog = SOVl =~ @ 100 100 Ak
- T3 1g - 20 WiV 500
bty Q11 statw wnput cursenl 3 ‘:EE_'?;?CV‘ Ig « 800 ] g5 g5 sa 6% 2A
Y = 285V @93 13§
I ngat cunim 4 Wy = 8V Q.15 a5 mi .
Ve 12V Vo i.45
Ig ~ 1235 mA 5
Ig = 200 mA 1.4 ]
Viont  Onostate sy voltags 8 VCE n 3V o . i
Ic « 275 mA T
Ic = 100 m& L]
Ir = 350 A a
W = 260 4A, Ic = 100 mA 63 1 09 11
Caitector simildl -
YCEg gt § iy = 150 4A. ¢ = 200 mA EE EE v
satucatun vallage == b =
I = 500 4, ¢ = 35G mA 12 14 1.2 1.8
M Claing wroue (everiu clLirsnt ¥ ¥n A 2. - 59 'Ly
VR « 50 v, fa = 10°C a0 100
Vg Cising moge forward volage 8 Ig = 350 mA 1.7 2 +.7 7 v
[of input capscitance v = 3. { = | MHr 15 25 15 15 of
i3
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ULN200!A THARU DINZDOSA
DAALINGTON TRANSISTOR ARRAYS
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slactrical charactaristics at 25°C ires-alr temparature {unlass otharwise noted)

PARAMETER TEST TEST C.OHDI fICNS ULH2005A UMIT
FIOURE MIN TYP MAX
Yep =60V, h =0 50
! Coile tatl ¥
CEX ollector culafl current Ver = EOV. 1y - O, Ta - 70°C ) A
ligatiy Q1 yiete ingut cuirent k] Vegp = 50V, I = 500.4, Ts = 70°C 50 a5 ah
] tnput current 4 Vw3V 1.5 1.4 mA
Vitgny  On-state Input vaitsgs 8 Veg = 3V, Ig = 150 mA 2.4 v
Iy = A, e = 100 mA .
Codsctor smatler ! 280 c s 93 1
VEEfaat) e 5 I - 350 54, I¢ - 200mA v 13 v
1aluralign voilhga
| ~ 500 A, I = 350 mA 1.2 1.8
l Ct diorin 1e 1 7 Yp w50V 50 A
i verse curtgn
7 o g Vg = 50V. Ta < 70°C oa | *
Clanp diows Trwand
VE :] lg ~ 150 mA V7 ) v
voltags
o Ingul Eapacilancme V)= 0, {1 = I MHr 15 25 pf
swltching charactaristics at 25°C Irea-air tamparature
r PARAMETER TEST CONDMTIONS MIN TYP MAX (Y7114
tpLil Propagatan deisy tima, law la high level cutpul 015 1 FY]
San Flgure §
1Pyl Prapagnlion dalay tma, high-to-law:-lavel oulput 0.25 ] 51
v thgs favel Itagn al hi "N \N A ] v
t 1 1 . m
OH gt laved output voltaga allor 1wiiching Sea Figiia 19 s
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ULNZ001A THRU ULN2005A
DARLINGTON TRANSISTOR ARRAYS

PARAMETER MEASURENMENT INFORMATION

PUT

th 50%
1 1
1 !
i
)
—

i
IPHL - H Lt -

o

s

1

+f
ourruT s

VOLTAGE WAVEFOAMS

FIGURE 9, PROPAGATION DELAY TIMES

s
NPT
ULNIOOLA only
EF TR
AR
PULSE J l
GENERAIQR [~ ®---=-- Y A\
{Ser Note Al gLRTooz A L €y » 15 6F
ULNIG01A Rhe | i {Sew Motg BY
LULNZO04A = =,
ULNZO0S A
TEST CIACUHT
|JI k <5 ne o :‘_‘IDM
|
1 S e m mom — = e = WY
| 0% 1
{Sas Mats CY
INPAIT F sy 15v X! b1
e 1
10% {; : 1% ov
M e 40 g - W

Yon
ouTPuT

VOLTAGE WAVEFORMS

HOTES, A VW puse guoeraior hat 1he follewing charncturiotica: PRA - 12.5 ki, I, = 500

8. Cp includes prabe and fig capacilance.
C. Forlanling the ULNZ70Q 1A, LLNZOQIA, an

Vi » A Y,

d tha ULNZCOSA, Yy » JV; for the ULH200TA, Vigy = 1] Vi tor tha ULN20Q4 A,

FIGURE 10. LATCH-UP TEST

i
TEXAS "-‘
INSTRUMENTS

4.180 FIST OCPCE 30X 458307 « DALLAS. [EXAS THINY



€A35)

ULNZ001A THAU ULN200SA
DARLINGTON TRANSISTOR ARRAYS

COLLIGTOM SMIFTEN
SatunahON vOLFAGE

TYPICAL CHARACTERISTICS
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ULN2001A THRU ULNZ0G0SA
DARLINGTON TRANSISTOR ARRAYS

APPLICATION INFORMATION
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ULN20CTA THRU ULN200SA
DARLINGTON TRANSISTOR ARRAYS
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DALLAS

SEMICONDUCTOR

DS12887
Real Time Clock

—_

FEATURES

* [top in replacemant lar IBM AT computar clock/en -
larvdar

* Pl compatibla with tha MC1468188 and DS 1287

* Totatly nonvolatiln with evar 10 yaars of apatation n
the abenanen al pownr

* Sell rantnined soheyebin ineladne lithiom, qrntz,
Al support cirenitey

* Cownils secends, imhntas, hours, daya, day of tha
waek, data, month, and year with leap year compen-
antlon

* Binary or BCD reprecantation of time, calendar, and
nlarm

® 12- 7 24 hoir clock with AM and PMin 12-hour moda
* Daylight Savings Tima mption

® Setectabla batweon Matarala and hitel hine timing

® Mettiptax hns tor piit alliciancy

* Intariaced with saltwara as 128 RAM localions
+ 14 bylas ol clock and control raglsters
- 114 bylas of ganarnl pumosa NAM

® Programimnhin squate wave oulpi signnl
* Bus rompalibla internipt signate (TRO)

& Threa Intaiipts aie separtely software maskable
and lastshla
- Tima-ol-day alaim onas/second {0 onca'day
- Pariodic raras hrom 172'J|s f6 500 ms
- End of clork updata sycla

DESCRIPTION

The 0512887 Real Tine Clock plus RAM Is designed
to be a direct replacament for tha DS1287. The
DS12887 is keatical in form, IR, and lunction to the
DS1267, and lars #n ddilional 64 byles of genaral pur-
pose RAM. Arcess Io this addilional RAM spaca fs de-
tarmined by the lngin Invel prasantad on ADS diming the
addrass portion of an acresx cycla. A lithium enargy
aoures, quartz erystal, and write proteciion dictritry are
camtaired within a 24 pin dualin i package As auch,

PIN ASSIGNMENT

mor i 1 Vee
nC ] 2 sow
Ne i A NG
Aol 4 Ne
A s NO
an2 B ma
LR AESET
.7 Ds
ADs B o NC
Ao ¥ 10 RN
ADT AS
aNp ]

24 PN ENCAPIULATED PACKAGE

PiN DESCRIPTION

ADO-ADY - Multiploxed Addras=/Data Bus
NC + No Cornection

MOT - Bus Typse Salection

(53] - Chip Select

AS - Address Strobe

R - Raad/rite input

0s - Dala Strobe

RESET - Reset Input

"G - Intatrupt Request Output
sow - Square Wave Output
Veo - 45 VoR Supply

GNOD - Ground

the DS12887 is a complete subsystem replacing 18
componsnts in a lypical . The lunctions in-
dude a nonvolatiie lime-of-day dock, an alarm, a
one-hundred-year calendas, programmable interrupt,
square wave generator, and 114 bytes of nonvolatie
static RAM. The real lime dock is diatinctive in that
time-of-day and memory are maintained even In the ab-
sanca of power,

o208a? 117

6-110
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OPERATION
Tha block diagram in Figure 1 shows the pin copnec- The following paragraphs desaribe the lunction of aach
tions with the major intarnal functions of the DS12887. pin. o

FIGURE t: BLOCK DIAGRAM DS12087
Il

OSeC. ’ l +8 + B +6d4
1

c8

POWER
Yeo SWITCH | Yee
—— AHD - PERIOMNIG INfERAUPI/SOUARE WAVE

WRITE POK SELECTOR
Vaar PROIECT [~ »

r SOUARE - saw
WAVE CUT

1l =

) > REGISTERS AB.C.0 .l
DS I
—
A & OOUBLE
— CLOCK \ GLOCK, CALENDAR, BUFFERED
CALENDAR ¥ :::—""’) AND ALARM RAM
8 b UPDATE A\ » VIR T
INTEAFACE
ADO-
ADT ﬁ
BGOD/
BINARY
INCREMENT
ot USER RAM
i 114 8YTES
LAY
v
'"OWN/POWER-UP sysiem to stabilize afer power Is applied. Whno
"IONS lalls below 4.25 volts, the chip select Input s *

. ‘ _ ) foreadto an inactive level regandiess of the va
ke linction will conlim'm lo operate at the inputt pin. The DS12B87 is, tharafe

' 1 v



SIGHAL DESCRIPTIONS

GND Vppe- N poweet b pravidod lathn dovies oo lieen
pine. Voo Inihe 1 Svolt gt Whan B velle ars npplied
within rrarmal fimile, the dovien jn fnﬂy necnnaibin ppd
dela can ha writtan nod read. Whan Vg ishalow 4.25
volta fypical, randda and writne ar fnhibited  Howaver,
‘tha Hmekaaping fimcton cantiinms itonfactnd by e
lownrs hprd vollagn  An Ve falle balow 3 vnlte typiral,

tha NAM arrd tharkeapar arn awileliedd oy tn an Iniee
nai o ansegy svtnen. Tha timekanphog hietion
malntnine an arciiacy of 41 mieeta peg minntly nt 25°0

ragardlass of tha valtage inpirt mi 1ha Ve pin

MOT {Moda Salacl)  Tha MDT pin offars the llaxility
lo choosa balwean two bus typas. When connacted to

(A40)

Voo, Molorala bira timing |s aalactad. Whan connacted
to GNIJ or laft discannectad, Intel bus liming In xelected,
[hea pin hns an Intamnet pull-down rexistanes of spproxi-
malnly 20 KL,

SOW (Squara Wave Ouiput) - The SQW pin can output
a signal from ona of 13 taps provided by the 15 Internal
dividar stnges of tha Real Time Clock. The requency
of tha SOW pin can be changad by prograrmming Ragis-
tar A pa shown in Table 1. The SQW signal can be
tuenad on and off using the SOWE bitin Reglster B, The
SQAW signal ls not avafiable when Veg is lesa than 4.25
volts typlenl.

TABLE 1: PERIODIC INTERRUPT RATE AND SQUARE WAVE OQUTPUT FREQUENCY

SELECT BIISAEGISTER A ' PERIODIC SAW OUTPUT

nsa ns? nei nsn INTERMUPT NATE FREQUENCY

o 0 o 0 Nonse None

o f o 1 2,90625 ms 258 Mz

] n 1 0 7.8125 mn 128 Hz

2 0 ! ! 122.070 ps 8.182 kiHz

0 [ T n T, 244141 ps 4,098 kHz

0 1 o 1 ABB.281 pa 2.048 kHx

i ! ! 0 976.5625 s 1.024 kHz

] t 1 | 1.953125 ms 512 Hz

t o o ] 3.90625 ms 258 Hz

1 o 0 1 7.8125 ms 128 Hz

1 n ] 0 15,625 ms 64 Hz

1 0 ! i 3125 ms 32 Hz

! t ] ] 625 ma te Hz

' I 0 1 125 ms BHz

t 1 1 0 250 ms 4 Hz

1 1 ! | 500 ms 2Hz

ADO-AD7T (Mulliplexed Bidirecllonat Address/Data
Bus) - Mutiplaxed buses save pins bacause address
infermatlon and data mlormatlon time share tha same
signalpaths. The addrassas are prasent during he first
portion of the bus cycle and the =ame pins and signal
paths are used for datn In the second portion of the
cycle. Addrese/data multiplexitg doea not slow the ac-
cess lime of tha DS 12087 since the bus change from
address lo daia cccurs rhning the ternal NAM access
thne. Addrasses mirstba valid prior lo the laifing edge
of ASIALE, at which thna the DS 12887 Ialchas the ad-
dress irom ADD 1o ADB. Ynlid wiitn data imust be pres-

a1t and heid stable during the latier portion of the DS or
WH pulses. In aread cycle the DS12887 ¢ 8bils
of data during the latter portion of the DS or RD puises.
The read cycls is lerminated and the bus retums to
high impedance stale as DS transktions low in the case
of Molerola timing or es D transitions high in the case
of Intel Hming.

AS {Addresa Sirobe Input] - A positive going micross
strobe pulse servas to demuliplex the bus. The lalling
edga of AS/ALE causes the address ic ba latched within
the DS12887.

-»



DS {Dala Strobe or Reed Input) - Tha DS/RD pin has
two modaes of operation depending on the level of the
MOT pin. When tha MOT pin is connecied te V¢, Mo-
torala bus liming is selected. In this mode DS i= a posi-
live pulse during the latter portion of the bus cycle and
i called Data Strobe, During read cycles, DS signifies
tha fime thal the DS12887 is to drive the bidirectional
bus. In write cycles the fralling edge of DS causes the
DS 12687 ta laich the written dala. Whan the MOT pin
is connacted to GND, Intsl bus timing is selected. In this
mode the DS pin Is catled Read({RD). AD iantilies tha
time period whan the DS 12887 drives the bus with read
data. The B signalisthe same definition as tha Output
Enable {OE) signal on a typical memory.

AW (ReadWrite Input)-The RW pin also has two
. medes of operaticn. Whan tha MOT pin is connected
te Ve lor Motorola timing, /W I8 al a lavel which indi-
cates whaethertha current cycle is aread orwrite, A read
cydle is Indicaled with a high lavel on RAW while DS is
high. A wiite cycla is indicated when R/W is low during
bs.

Whenths MOT pin is connected to GND for Intel tining,
the /W signalts an active low signal called WR. In thiz
moda the R/W pln has the 2ama meaning as the Write
Enable signal (WE) on genaric RAMs,

€S (Chip Select Input) - The Chip Select signal must
be asserted low for a bus cycle in the DS12887 tobe ac-
cessed. T8 musl be kept In the active stata during DS
and AS for Motorola timing and during RD and for
Intel timing. Bus cydes which take place without as-
serting CS willlatch addresses but no access wik oecur,
Whan Yeg Is below 4.25 volls, the DS12887 Intemally
tnhbits access cydes by internalty disabfing the TS in-
put. This action protects bath the real time clkock data
and RAM data during powsr oulages.

W(lnhrmpi Aegues! Output) - The IRG plnis anac-
tive low output ol tha DS12887 thal can be used as an
fnterrupt Inpud to a processor. Tha IAG oulpul remains
low as long s the sialusbit causing the Interruptis pras-
ent and tha corespending interrupl-enablabitis set, To
cloar tha TRQ pinthe processor program normally reads
the C ragister. The RESET pin aiso dears pending in-
lerrupts.

When no interrupt corditiona are prasent, the AT level
i3 in the high impedance state. Muiple intarry ng da-
vices can be connected to an TRG bus, The G bus Is
anopandrainoutpul and requires an extarnal pull-up re-
sislor.

REBET (Reset Inpul) - The RESET pin has no effect
on the clock, calendar, or RAM. On power-up the AE-

(Ad]1)

SET pin can be held low for a lime in order {o aliow the

war supply lo stabiliza. The amounl of time that AE-
goE'T is held iow Is dependent on the applicalioh. How-
ever, # FESET is used on power-up, the time RESET is
low should exceed 200 ms to make sure that the internal
timar that controls the DS 12887 on power-up has timed

out. Whan RESET is low and V¢ is above 4.25 voils,
the loflow ing ocans:

A, Pericdic Intesript Enable (PED) bit is cleared lo

zero,

8.  Alain Inleniupt Enable {AIE) bit Is cleared lo
ze10,

C. lpdate Ended hiterrpl Flag (UF) bit is deared
le zero.

0. Interrupt Aeques! Status Flag (IRQF) bit Is
cleared to zero.

E.  Paiiodic nterrupt Flag (PF) bit is deared lo zero,

F. The devica is ot accessble unid RESET Is ra-
turned high.

G.  Alarin Inlerrupt Flag (AF) bit Is cleared to zero.
14, IR pinis in the high Impedanca stala.

| Square Wave Outpul Enabla (SGWE) bit Is
dearad 1o zaro.

4. Update Ended Interrupt Enable {UIE) Is clearad
lo zaro.

In a typical application RESET can ba connectsd to
Vee. This connedtlon will allow the DS 12887 to go In
and out of power fail withoul alecting any of the control
registers.

ADDRESS MAP

The address map ol the 0512887 Is shown In Figure 2.
The addrass map consisis of 114 bytes of user RAM, 10
bytes of HAM that contain the RTC thmne, calendar, and
alarm data, and four bytes which are usaed for control
and status. Al 128 bytes can be directly written or read
axcept for the lollowing:

1. Registers C and D ara read-oniy.
2. BHt 7 of Register A is read-only,

3. The high order bit of the seconds byls is
read-only.

The conlenls of lour registars (A.B,C, aind D) are de-
scribed in the “Registers™ seclion.
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L} "
14 NyIfn
" L]
'y
14 nF
127 mr

-] SECONDS —]
———e Y
1 SECONDS ALAFIM
? MIMUTES
3 MINUTES ALARM 5
4 HoUng z
e e a
£ HOURS ALARM E
<3
5 DAY OF THE WEEK §
2
r DAY OF THE MONTH Ed
* MONTH
® YEAR
1o AEQISTER A
1 REGISTER B
2] REGISTER ¢
ta REGISTER O

TIME, CALENDAN AND ALARM I OCATIONS

Thea tima and calad inforniniing fs ohlainad by rend-
g the Approprinia meaniory hytea. The lima, calandar,
and alarm are sat or Initiafizad by wrlting the appioptiale
RAMbytas. Tha contents of tha tan time, calendar, and
alarm bytes can ba gifliar Binary or Binary Coded Dad.
mal (BCOD) lormnt. Balora witting tha internal tima, cal.
andar, and nlarm registars, tha SET bit In Nagistar B
shouldbawritten to 4 logic ona to praveant updatas from
occurring white acrees e baing altampted. In addition
to writing the tar time, calandar, and atarm ragistars in

be clantad alter the dala modn bit has been writtan to
altow the reaitime clock 1o update tha tima and celendar
bytes. Once initlalizod, the real lime elock makes all up-
dates in the selectad mods, The data moda cannot b
changed without reinitializing tha tan dats bytes. Table
2 shows the binary and BCD lormats of the ten lime, cat.
sndar. and alarm locations. The 24-12 bil eannol be
changed without reinilializing tive howr lorations, When
the 12-hour format s selactad, the high ordar bit of the
hours byta rapresants MM whan it je o Ingic ona. Tha

tima, calandar, and alarm bytes arg always accossitle
bacauss they are double buffered, Onceper second tha
ten byles are advanced by one second and checked for

-An alarm eondition. If a read of the time and calendar

data occurs during an update, a problam axists where
saconds, minutes, hours, ate, may not correlate. The
probability of reading Incorrect me and calendar data
i low. Sevaral methaods of avolding any possible incor-
iect timo and ecalandar reads are covered later In this
taxt.-

The three alarm bytes can be used in two ways, Flrst,
when tha aslarm time s written in the appropriate hours,
minutes, and seconds alarm localions, the aiarm Inter-
ruptis initlated at the spadified time eachday if the alarm

will ba generated each hour when the “don't care” bits
87 set in the hours byte. Sirnifariy, an alarm is gener-
ated avery minute with “don't care” codes In the hours
and minule alarm bytes. The "don't carg” codes in all
three alarm bytes creste an interrupt overy secand,
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TABLE 2: TIME, CALENDAR AND ALARM DATA MODES
ADDRESS DECIMAL .

RANGE
LOCATION FUNCTION RANGE BINARY DATA MODE 8CD DATA MOdE
[} Seconds 0-59 00 a8 00 53
1 Secands Alaim 0.59 a0 38 0059
2 Minytas 0-59 00-3B 00-59
3 Minutas Alarm 0.53 00-3B 00 59 )
4 Hours-12-hr Mode 1-12 01 0C AM, B1-8C PM 01-12AM81-92PM .
Houra-24-hr Mode 0-23 60-147 00 23
5 Hours Alarm-12-hr 1-12 01-0C AM, 81-8C PM 01-12AM,81-92PM
Hours Alarm-24 hr 0-23 0017 00 23
) Day of the Wesk b-7 01-07 a1 07
Sunday =t
7 Dale ol the Manth 1-31 01-1F n1-31
Maiith 112 01-0C 01-12
9 ‘fear 099 041 83 00 95

NHONVOLATILE RAM

Tha 114 general purpesa nonvolatila RAM byles are nat
dedicated lo any spadial function within the DS 12887.
They can ba usad by the processor program as nonvol-
alile memory and ars fully available during the update
cyde,

INTERRUPTS

The RTC plus RAM includes three separate, fuily aulo-
matic sources of intarrupt lor a processor. Thealarm in-
tarrupt can be programmed to oceur at rates from siice
per aacond lo onca per day, The periedic Intarrupt can
be salected for rates rom 500 ms to 122 s, The up:
date-ended inferupl can be used lo indicata Lo e pru

gram thal an update cycle is complete. Each of thuse
independent inlesrupl conditions is describad in grealsr
delallin other sadlons of this taxl.

The pracessor program can saled which interiupls, i
any, ate going lobe used. Three bits in Register 8 an-
abis the IMerrupts. Writing a logic 1 to an Interrupt-an-
abla bRt permits that interrupt to be initiated when the
avenl occurs. A zero Inan interrupt-enable bit prohibits
the IR pin lrom being asserted (rom that interrup! con-
dition. Itan intarruptilagis already setwhen aninterrupt
ls anabled, TAQ Is immedlately set at an active lavel, al-
though the interrupt initialing the avent may have oc-
cunred much eariier. As a rasult, there are cases where
the program shoukd clear such eastier initiated hnterrupts
belore first enabling new intariupts,

Whan an interrupl avent oocurs, the relating flag bit is
sattoloyic 1 in Register C. Thesa llag bits are sel inda-
pendeut of tha slate ol the conesponding enable bit in
Aegister B. Tiie Hlag bit can be used in a polting moda
wihout enabling the corresponding anabie bits. Tha k-
tarrupt Hag bit Is a stalus bit which software can interro-
gate as necessary. Whaen a llag is set, an indication is
given to soltware Wial an interrupt avent has occurred
slnca the flag bit was lasl raad; however, care should be
taken whe using Ihe flag bils as they are cleared sach
tirme Register Cis read. Doubla lalching is included with
Register G so that bis which are set ramain stable
thioughoul the read cycle. All bits which are sal {high}
ara claared when read and new inlerrupls which are
ponding during he read cydu aie held until aller 1he
cycla ia comploted. Oue_ two, or thuea bits can be sat
whan reading Register . Each uvlilized fiag bit shauld
be examined when read lo ensure that no Intarrupts a
e losl,

The sacond flag bt usage methiod is with lully enabled
interropts. When aninierrupt flag bi ia set and the corra-
sponding interrupt enable bit is also set, the TAQ pin s
assarted low. IRQ is assertad as loig as at least one of
the three intarrupt sourcas has its llag and enable bits
bulh sel. Tha IRQF b in Register C is a one whenaver
e IRG pin is being driven low. Determination that the
ATC wnitialed an intsirupt is accomplished by reading
Register C. A logic ona in bit 7 (IROF bit) indicates that
gne or inofa [niemmpts have bean inilinted by the
0512887, The act ol reading Rugister G clears all ac-
tive Hag bits and the IROF Lit,
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OSCILLATOR CONTROL BITS

Whan tha DS12887 by shipped from the factory, the n.
ternnl oscliiator is inned off. This lanturs pravants tha
hium anergy ol irom bokig wead unbiER s nataliod iy
& xystem. Apatamol 010 In b 4 lwough 8 of Registar
A will lurn tiie oxcllintor on and anabie the countdown
chaln. A'pattarn of 11X will urn tha oscillator o, but
frobda tha cotmidawn chain of 1ha oscillalns s rannl. Al
other combinations of hits 4 thwough 6 kaep the oacilla-
tor off.

SQUARE WAVE OUTPUT SELECTION

Thirteen of tha 15 divider tnpa are madae avnilnbls 1o &
1-ol-15 selacior, as chown in the block dlagram of Fig-
ure 1. The tirst purposa of salecting A dividar tap is to
gererate a square wave cutpul signal on the SOW pin.
The RS0-RSI bils in Registar A establish the square
wave otttpud liequency. Thesa trnquenring nrn Metad in
Tahla 1. Tha SQW hequenry salnction shinres 1a
T-ol-15 salactor with the patiedic mMerupt ganaralor.
Once the Iraquency ts astected, the output of the SOW
pin canbe urned en and off under program control with
the sguata wavs enable bil (SOWE).

PERICDIC INTERAUPT SELECTION

The pericdic Interrupt wilt cauvse the IRQ pin te go 1o an
active stals liom once mvary 500 ma to once avery

122 jea. This lunction [s separate lrom the alarm kte-
rupt which cnn ba output Irom ones par 2peond to onos
porday. The perlodic ntsrrupt rale ia salecled using the
sams Feglster A bits which salact the square wavs lre-
quancy (sas Tebls 1), Changing the Register A bs af-
focts bolh tie squars wave Irequancy and the periodic
Intevrupt output. However, sachiunctionhas a saparate
snable bl In Ragister B. The SQOWE bit conirols the
square wave oulput. Similarly, the perledic ImMerrupt ks
anabled by the PIE bk In Reglster B. The pariodic ntsr-
rupt can ba used with softwara counlers lo measure In-
puls, create output imarvals, or awah the noxt needed

software function.

VP BIT N

FIGURE 3: UPDATE-ENDED AND PERIODIC INTERRUPT HELATIGONSHIP

UPDATE CYCLE

The DS12887 axecutes an updale cycls once per sec-
ond regardiess of the SET bit in Regisier B. When lhe
SET bitin Register B Is set to one, the user copy of the
doutle buflerad lime, calendar, and alarm bytes ks fro-
zan and will not update es the lime increments. Howaey-
ar, 1he lime countdown chain continues to updete the in-
ternal copy of the buffer. This featire alows time to
meintaln accuracy Independent of reading or writing the
tima, calondar, snd alarm bulfers and alse guarantess
that time  and calendar information is consisient. The
updais cycle alsc comparas sach alarm byte with the
corresponding lime byle and issves an atarm i a match
or i & *don’t care” code is present in all thres positions.

There are three meihods that ean handle access of the
renliime clock thel avold sny poesibiity of accessing in-
consistent time and caiendar data. The frst methed
uses lhe update-ended Interrupt, if enabled, an irler-
1upl occure altes svery up date cyche that Indicates that
ovar 899 ma are avafimbie to read valdtime and date in-
formation. IFthis Interrupt is used, the IRCF bt in Regie-
ter C should be claared before leaving the Interrupt rou-

line.

A second methad uses the update-in-progress bit (UiP)
In Raglstor A lo determine ¥ the update cycie &s In prog-
ress. The UIP bit will pulse onoe per second, After the
UIF bitgowa high, the update transier oocure 244 s lat-
er. N alow s read on the UJIP bk, the uvser has st least
244 ps belore the lime/caimndar data will be changed,
Therelore, the user should aveld frterrupt service rou-
Unes that would cause the time needed to read vald

time/ealendar data lo exceed 244 ps,

The third method uses a perlodic Interrupt to determine
1 an updale cycle Ia in progress. The UIP bR in Regisier
Als set high between the setting of the PF bRt in Register
C (se8 Figure 3). Periodic Interrupls thet cocur ut m rate
of groalar than tgyc alow valid time and date Informa-
flon lo ba renched at each occurrence of the periodic in-
larrpt.  The reads shouki be complete within 1
“w; tguct lo ensure thal dala is nol read during the

update cyde.

[

REGISTEN A
o —o ,-o—
UFBITN m
REQS{EN 8
. b tpy—ote— toy —f
earn [l n [ 1

= L]

‘wy = Perlodke hterupd Yme lereal pet Tuble |,
tsuc = Delay Ame before urdaie eytie « 244 py,




REGISTERS

The DS 12887 has four controf ragisters which are ac-
cassible at all times, even during the updale cycla.
REGISTER A

wSB LS8
BITT { BIT¢ [BITS | BF4 [ BITI [ 8IT2 |BITY [AITo

WP Dva own1 Cvo RS) RS2 RS1 RS0

uip

The Updata InProgress (UIP) bit is a status flag that can
be monitored, When the UIP bit Is a one, the updale
transtor wik soon occur. When UIP is a 260, the update
transter will not occur for atlaast 244 ps, Thetimse, cal
endar, and alarm inlormation in RAM 1s fully available
for accasa when tha UIP bit is 2ero. Tha UIP bitls read
only and is net affected by RESET. Wiiting the SET bit
in Aagister B to a ona Inhibits any update transler and
clarrs the UIP status bit.

DVD, DV?, DV2

Thesa threa bils ara used to turn the oscillator an or off
and 1o rasat the countdown chain, A paltern of 010 is
the only combination of bils that will turn the osdillater on
and allow the ATC lokeep time. Apattarn of 11X willan-
able the oscillator but hokds tha courdown chaln In re-
set, The naxiupdate wik occur al 500 ms aHer a pattern
of Q10 s written lo DV0, DV, and DV2.

RS3, RS2, RS1, RSO

Thasa four rate-salection bits select one of the 13 taps
on the 15-stage divider or disable the divider cutput.
The tap selected can be used lo genarate an cutput
square wave (SQW pin} and/or a periodicimarrupt. Tha
usar can do ane of the lollowing:

1. Enable the intarrupl with tha PIE bit;
2.  Enable the SQW oulput pin with the SOWE bit;

3. Enable both af the samea time and tha same.mla;
or

4. Enable neither.

Table 1 lists the periodic intarrupt rates and the =quare
‘wave frequencies that can ba chosen wilth the AS bita.
s four readiwrita bits are not aflected by RESET.
‘GISTER B
1 Lsa
F7T|ATsEMTS [BiT4 | BT [eiT2 | BT [BiTO
T I PME | ue [ UE fsawe | oM | 2anz | DSE

(A453)

SET

Whenthe SETbiis azero, the updala ransfer functiona
normally by advancing the counls once par sacond.
When the SET bitls wrilten lo a ane, any updale transler
is inhibited and the program can initialize the ime and
calandar bytes without an update cccurring in the midat
of Inilializing. Read cycles can be executed in a simifar
mannar, SET is a readiwrite bit that Is not modified by
RESET or internal fundiions of the DS 12887,

PIE

Tha periodic interrupt enable PIE bit Is a read/write bit
which allows the Periodic Interrupt Flag (PF) bit in Reg-
Ister C lo driva the [RG pin low. When the PIE bit Is set
to ona, periodic Interrupts are generated by driving the
TRQ pin tow al a rate spacitied by the RS3-AS0 bits of
Registar A. A zero In the PIE bit blocks the [RG output
from being driven by a parlodic intarrupt, bul the Period-
fc Flag (PF) bit Is stil set at the pariodic rata, PIE ks not
moditied by any Internal DS12887 functions, but Is
cleared o zero on RESET.

AlE

The Alarm Interrupt Enabie (AIE) bit is a read/wrile bit
which, when sat to a one, permits the Alarm Flag (AF)
bitIn register C to assort Iﬁ%a An alarm intefrupl occure
for sach sacond thal the thves time bytes equal the three
alarmbytesincluding a "don’t care™ alarm code of binary
TIXXXXXX, When the AIE bit Is sel to zero, the AF bit
does notinitiate the [FQ signai. The pin clears
AlE to zero. The Internal functions of the D$12887 do
not alaect tha AIE ba.

UIE

The Update Ended Interrupt Enable (UJE) bit is a read/
writa thal enabies the Update End Flag (UF) bit in Ragis-
ter C to assert TRG. The pin going low or the
SET bit golng high claars to LHE b,

SQWE

Whan the Square Wave Enable (SQWE) bit Is setlo a
one, a square wave signal al the frequancy set by the
rate-selection bits AS3 through RSO is driven ot on a
SQW pin. When the SOWE bit is set lo zero, the SQW
gnﬁis held low; the state of SQWE Is cleared by the RE-
pin. SOWE Is a read/write bit.

3

DM
The Data Mode (DM) bit indicates whather time and ¢
endar Information is in binary or BCD format. The |
bil Is sat by the program to the appropriate format a
canberead nreguiod. This bit ks not moditied by it
nal funclions or RESET. A one in DM signifies bin:

data whila a zero in DM spacilies Binary Coded Decin
(B:0} data,
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2412

The 2412 conirotbit asinblishes the format of thg hours
byte. Aona indicatag tha 24 hour morfe and n 2ac6 ingj.
catas tha 12 hour moda. This bit is road/write and isnot
afacted by misrnal functions of AEZET.

DSE

Tha Dayilght Savings Enabls (DSE) bit I a readiwrite
bt which anables two spacial updates when DSE [s s ot
loona. Onthe first Suneday in April the limea neramants
from 1:59:59 AM to 3-00:00 AM. Onthe last Sunday in
Octobar when the me first reaches 1:59:50 AM i
changes to 1:00:00 AM. Thesa special updaies do not
accur whanthe DSE bt is a zero. Thisbit is nol afectad
by Imernal functions or HEZET.

REGISTER C

W58 Lse
mr gy RiT & LLIREEY hiy 4 a3 1K B3 [T} 7ﬂ"o
moF [ PF [ AF | UF o o o [;

IRQF

The Intarrupt Request Flag {INQF} bit I3 sat 1o a ane
when one or more of tha tollowing ase trua:

PFw PIE = 1
AF - AIE = 1
UF = LIE = 4

Thatls, IRQF = PF « PIE + AF « AIE 4 UF . WIE.

Any time the IRQF bitis a one, the TRG pin is driven low.
AN flag bits are cleared after Register C ks road by the
Program or when the RESET pin is low.

PF

The Periodic Intarrupt Flag (PF) Is & read-only bit which
is sat1o a ona when an adge s deteciad on the salected
lap of the divider chain. The ASAa through RSO bits eg-
tablish the parlodic rate. PFis snttn a ens independent
of the stals of the PIE bit. Whan both PF and PIE ara

onas, the IAQ signal ks active and will sel the IRQF bit,
The PF bit s cleared bya of u soltware raad of
Reglistar C,

AF

A one in the Alarm Interrupt Flag (AF)} bit iIndicates that
the current time has matched the alarm time. i the AlE
bitfs elso a one, the AT pin will go low and & one wifl
appesr in the IAQF bit. A of & read of Registar
C will ciear AF

UF

The Update Ended Interrupt Flag (UF) bit 1 set alter

sach update cycls, When the UIE bit is set to one, the

one in UF eausasthe IROF bit tobe a one which wilf as-

sart the IRO pin. UF ks cloared by reading Register C
REEET,

- +

of a .

BIT 0 THAOUGH BIT 3

These are unused bits of the siatus Ragisier C. Thesa
bits always resd zero and cannot ba written.

REGISTER D

MS8 L8
8T7 BT TS TEiT< [Bis ez ey Toms
VAT 0 9 L o aQ [} a

VAT

The Valid RAM and Time {VRT) bit Is setto the one stal:
by Dallas Semiconductor prior to shipment. This bit J:
not writable and should aiways be a one when read, |
a8 zero I8 ever present, an exhausied temnal lithivm en
gy source is indicated and both the cortenta of the

BIT 8 THROUGH BIT ¢

The remaining bits of Registor D are not usable. They
cannolbe written and, when read, they will always reac
zero,
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PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Cycle Tima teve 388 DC na
Puise Width, DS/E [.ow or PWry 1850 ns
RD/AWVA 1 iigh
Pulsa Widlh, DS/E High or PWgy, 125 ns
RDANR Low .
Input Aize and Fail Time ta.le 30 na
AW Hold Time trwhy 10 ns
FUW Setup Time Balare DS/E thws 50 ns
Chip Salact Setup Tima Belore eq 20 ns
0s, WHh, or D
Chip Selact Hokd Tina oy 0 s
Read Data Hold Time Tenn 10 80 ns
Write Data Hold Time tonw o ny
Muxed Address Valid Time 1o tast o na
ASVALE Fail
Muxad Addrass Hold Tima tare o na
Dalay Thne DS/E to AS/ALE Risa Asp 25 ns
Pulaw Width AS/ALE Jigh FWag 60
Delay Tina, AS/ALE 1o DS/E Alxa 'ASED 40 na
Qutput Dals Onlay Time Frem thon 20 120 ns 8
DS/E or RO
Date Setup Time Ingw 100 ns
Resat Pulsa Width thwt 5 ps
IRG Reloase from DS hnos F us
hrn 2 ps

IRQ Relaase from MEZET
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ABSOLUTE MAXIMUM RATINGS*
VOLTAGE ON ANY PIN RELATIVE TO GROUND -0V TO +7.0V
OPERATING TEMPERATURE 0°C 1O 70°C
STORAGE TEMPERATURE -40°C TO +70°C
SOLDERING TEMPERATURE 260°C FOR 10 SECONDS

*Thisls a strass raling onty and funclional operalion of the davice atthese or any othar conditions above those
Indlcalad In the operation ssclions of this spacitication |s not implied. Exposure to absciule maximum rating
eondllions for extsnded periods of time may affect rallability,

RECOMMENDED DC OPERATING CONDITIONS (0°C TQ 70°C)

PARAMETER SYMBOL MIN TYep

Power Supply Voitage Vec 45 5.0 55 v 1
Input Logle 1 Vit 22 Vo403 v 1
Input Logke 0 Vie -0.3 +0.8 v 1
N - 3 A:T v n Y 70 g 3

PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Power Supply Currant e 7 15 mA 2
Input Loakage Iy -1.0 .0 BA 3
VO Leakags ho -to +1.0 pA 4
Irpt Current . haor -0 +500 pA 3
Output @ 2.4V o 1.0 mA 1,5
Output @ 0.4V Ny 4.0 mA 1
Write Protect Vokage Vip 4.0 425 4.8 v
CAPACITANCE (4 = 25°C)

PARAMETER SYMBOL

Inpt Capacance Ciy 5 pF

Output Capacitance Cour 7 pF
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HOTES 4.
1. Alvoltages are relersnced to ground.
AN outputs are open. 5.
3. The MOT pin has an intarnal pulldown of &
20 KQ.

FIGURE 4: OUTPUT LDAD

+3VOLTS

DUT +————

aaoqy

Appiies to the ADO-AD7 pins, the A3 pin.and
the SQW pin when each s in the high Imped-
ance state, ' o

The JAQ pin is open drain,
Meastired with a load as shown In Figure 4,

50 pF
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DS12887 BUS TIMING FOR MOTOROLA INTERFACE
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DS12887 BUS TIMING FOR INTEL INTERFACE WRITE CYCLE
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DS12557 BUS TIMING FOR INTEL INTERFACE READ CYCLE
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POWER DOWN/POWER UP TIMING

— ‘V — tn
Vg L
4 £ | — ! lnee
3 *7’ /L _ z:
= \ Yy /
7 i’
P
A ) = oy g ™o
le DAFA REIENTION
CURRENT SUPPLIED ox 2
FROM INTERNAL
LITHIUM EMERAY CELL
POWER DOWN/POWER UP TIMING .
PARAMETER SYMBOL MIN TYP MAX UNiTS NOTES
CE at Vi bafare Power-Down Yrp 0 ps
Vg slew from 4.5V 1o OV tg a0 s
(gg at Vi)
VYep slew from 0V to 4.5V ta 100 e
(ccg at Vi)
T8 at Vyy after Power-Up tRec 20 200 ms
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Expected Dala Aetention lor 10 years
NOTE WARNING

The real time clock will keep lime to an accuracy of
+1 minute per month during data retention time lor the

peariod of Ipn.

Under ne circumstances are negative undershoots, of
any amplitude, allowed whan device is in batiery backup
mode.
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CLOCK PLUS RAM

T

c £

il
=

. B'- ...”.. K -{ |-
=\ EQUAL SPACES AF =
1060 4010 THA
™a EQ-P”:I MOTE:
[ L] L) MAX
AN, 1320 t.as
MM 1353 381
BIN. 0.475 700
My 17.185 17.7a
TN 0345 .30
MM 4.78 9.40
ol | p1en | o3
MM 254 3%
EN. | oots | oo
MM o.38 .15
FiL | one | a140
MM | 2,79 254
A | soso | ane
MM | 228 279
HIN. | ose0 [ o0
MM 14.90 18.00
4N | ooos | aoi2
md | g20 030
KN | ono1s | oo -
MM | oam 0.53

it e}
b e
F=— =1

PINS 2,0, 18, 20, 21 AND 22 ARE MISSING BY
DESIGN.
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 National
Semiconductor

general description

These CMOS key encoders provide all the necessary
logic to fully encode an array of SPST switches. The
keyboard scan can be implermnented by either an external
claek or external capacitor, These encoders also have on-
chip pult-up dewices which permit switches with up to
50 k{1 on resistance to be used, Mo diodes in the switch
array are needed to eliminate ghast switches. The
internai debounce circuit needs only a single external
capacitor and can be defeated by omitting the capacitor,
A Data Available gutput goes to a high level when a
valid keyboard entry has been made. Tha Data Available
output retusns to a Jow level when the entered key is
released, even if another key is depressed. The Darta
Available will return high to indicate acceptance of the
new key after 3 narmal debounce peried: this two key
roll over is provided between any twe switches,

MM54C922/MM74C322 16-Key Encoder
MM54C823/MM74C923 20-Key Encoder

provide for easy expansion and bus aperation and are
LPTTL compatibte,

features

u 50 k) maximum s...0 §oDA resistance

& On or off chip clock

& On chip row pull-up devices

a2 key roll-over

& Keybounce elimination with single capacitor
% | ast key register at outputs

B TRI-STATE cutputs LPTTL compatible

Tar viiw

Crdar Numbar MMSACIZZN
or MMTACEZIN
Sed Paciiaga 20

. . o Wide supply range IV v 15V
An internal reqister remembers the last ke; pressed Y
even after the key is relnased. The TRI.STATE® outputs ® L ow power cansumption
cannection diagrams
Dusi-tn-Line Packoge Cusl-In-Lina Packsge
==
T 1 1 1 Nt 12
i, M NS iﬂ = rOw T —— r—-— Yee
1 %] lown—’4 t—'ﬂlTlﬂlﬂ'l
aom vy o fm DATA QuTA R .
. 1 " i ADwW Y1 -’-4 -'—‘-Bl‘-l auty
ADN ¥) wrel p— DATA QUT § - v B
. a wow ra = ML aataeurt
AQW TH — = pAlS QUTC
' o now Ty i 'L gata outa
BECILLATOA — — OATA DYT D :
] 11 QSCILLATOR -!- : -5— oaTA DUT E
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MMBACITLZ/MMTACOZ 2, MMSACTO 2R/ WMAT ACDZS

(A2)

'
absolute maximum ratings
Voitaae 31 Any Pin Voo - 03Viro Vg = 0.0V Package Dussiparion 500 mW
Operating Temperatute Range Cperanng Voo Hange IV g 15V
MMS4CIZ2, MMBACIZT §5°Ctn »125°C Ve 18V
MIATACTITZ, MIATACY2] -0 Cta+35C Lead Temperature (Sridenng, 10 seconnsl 300°C
S1a-ave Temperature Range -85 Cn 150 C
de electrical characteristics Miamax Uimits apply across lemperatyie range unless atherwise noted
PAAAMETER l CONDITIONS r MIMN r TYP J MaX l UNITS
CMOS TO CMOS
VT Pasitive-Goung Threskold Voliage at Voot ave iy 0.7 maA gy 3 ls 43 v
Osc and KAM inpais Voo m 10V, iy 2 14 ma & R 36 v
Veog < 15y, iy 2.1 ma 9 10 128 v
VT_ Negatve-Going Thieshntd Voltage at Ve SV N D07 mA o7 1.4 2 v
Ose and KBM [nouts Voo = 10V, Iy 14 mA i 4 3.2 4 v
’ Vee = 189, iy > 2 1mA 21 5 B W
PITNTRY] Logieal %" Input VYoliage, Except vVeg - BV 28 a5 v
Osc ane KBM Inputs Voo s o 8 g v
! Vee © 15y, 125 135 v
Vs Logical "0 Inpul Voliage, Except Voo = 5V, 0% 1% v
Osc and KBM Inputs Ve = 10V, 1 2 A
vee - 15V . 1.5 2.5 v
lrp Aow Puli-Up Curreat at ¥1, ¥2, Y3, vee - 9V, Wy 20 Ver -2 L} uA
Y4 and ¥& inputy Vee =10V -1 - 20 uA
Voo = 18V =22 -45 A
VouT(1)-kagieat "1 Outiur Voltage Voo =5V Iy - 10uA 4.5 v
Voo = 10V Ig - T10wA g v
vee = 1BV 1p = S '0uA 135 v
Yoy Tior Lagical "7 Dutput Volrage Voo * Y. i - 10uA a5 v
VEE = 10V, 1+ 1004 1 v
Voo T V. Ig v 10uA 15 v
B . Calumn 'ON Resstance at vee T SV, Vot 0bv 500 1400 2
X3 X2, A3 ang X4 Qurpurs vee < 10V, Vo - Y 300 700 14
vee T 15V Vo R 1SV 260 530 n
icc Supely Current Ve T 5V, Osgar OV 0.53% T m
Voot v 1.1 1.9 mA
Ve < 18v 11 6 mA
i) Logical """ Input Cutrent at Voo = 18V, VN = 15V 0.005 1.0 Y
Cutput Enatie
IIniDy  Lageeas "0 Input Cutren at Ve s 18V, VN < 0V 10 -0.008 2A
Output Enable
CMCS/LPTTL INTERFACE
Vingdp  Logical 717 Input Voltage, Except Sac. veg -4 5V Vee 1.5 v
Ose and KBM Inpuls T4C, Ve = 475V Vee- 1.5 A
ViNG)  Logical G Inpus Voltage, Except BAL. Vg T 4.5V 0.2 v
Osc and KBM Inputs FAC, Vep = 475V a8 \
VoauTrn) Legcat "1 Dutaut Voltage 54C, vee - 4 5V, 2.4 v
iy = ~360uA
TAC, Voo 74 75V, 2.4 A
Iy = —360uA
VoyTio) Logical "0 Ouiput Vol lage 54C Vg = 45V, 04 v
lg = -360uA
74C, Vg | 4 75V 8.4 v
Ig = -360uA
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typical performance characteristics {con't)
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typical applications
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Outputs are ensbied when valid entry it made and
9o into TRIZSTATE when koy is rainased.

Asynchronows Data Entry Onto Bus (MM742922)
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IR RN I
DA o DATA AvaibalLl
plals] "
FIE|DYC bl
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14 ML

Outpuns are in TRISSTATE unul key 13 pressad. then data i+ piaced aon bus.
When key o relessad, outputs return e TRISTATE.

Nom X The keyboard may be synenrsncusly scanned by omithing the ¢apacitor af 0sC. and Criving ke, directiy f The syriem clock

ratw ik loweer than 10 aHz,
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(Ad)

dc electrical characteristics {con’t)

PARAMETER ] CONDITIONS | min | ovve | max | umits
QUTPUT DRIVE (See 54C/74C Family Characteristics Data Sheet)
150U RCE Output Source Current (P-Channai) Voo =8V, Yoyt = OV, ~1.75 | -3.3 mA
Ta=25°C .
kouRCE Gutput Source Current {P-Channel) Yoo =10V, Yoyt =0V, -8 -15 mA
Ta=25°C
IsiNk  Output Sink Current {N-Channel) Vee =5V, vouT = vVee 175 | 36 _mA
Ta =25°C
ISINK Qutput Sink Current {N-Channel) Voo =10V, VauT = Veo. 8 BT mA,
Ta =25°C
ac electrical characteristics T4 =25°C
PARAMETER COMDITIONS MiIN TYP | MAX UNITS
tod0. thd 1 Propagatian Delay Time to Ci = 50 pF, (Figure 1}
Logical 0" or Logical 1" Voo =5V &0 150 LH
from DAL Ve =10V 35 80 . ng
Veg =15Y 25 80 ns
tgH.11H  Propagation Delay Time from Ry = 10k, C| =5 pF, (Figure 2)
Logical 0" or Logical 1" Ve =8V Ry = 1Dk 80 200 ns
into Migh Impedance State Ve =10V O = 10 pF 65 150 ng
Vog = 15V 50 19 ns
140.tH1  Propagation Delay Time from AL =10k, C_ = 50 pF, (Figure 2]
High Impedance State to a Voo =5V R =1Ck 100 250 ns
Logical 0" or Lagical 1" Voo =10V © = 50 pF 55 125 ns
Veg =16V 40 20 ns
CiN. Input Capacitance Any Input, (Note 2t 5 7.5 pF
CoyT TALSTATE Qutput Capacitance Any Qutput, (Note 21 10 J nF

Mots 1: “Absotute Mazimum Ranngs™ are. Those values beyond which the tafaty of the device cannat be guarsnieed. Except for “Cperating
Temparsturs Range™ they sre not mesnt 1o smply that the devices should be operated at thase limits. Tha table of “Electrical Charscteristics”

prowdes conditions tor miunl device ooeration.
Move 2:. Capecitance is gusrantesd by perindic testing.

switching time waveforms
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TECHNICAL DATA

(A5)

TRIAC PHASE ANGLE CONTROLLER

Tha TDALIESA genesales connalled TRIAC Leig ey pdnes
anil dilows L bdegs sy stalatiziting of yniversal o biy an
mteqtided positive [redbae b Fungliga, Typneat apphic gtions e
power haned doels, vacunor cleanes, misers, Bt duwaper s
ihver sl appliae e

* Serppdy Power Obiloinest Fram AG e

¢ Comn e Useab wolly 220V 08000 e 100 VA 1

® Loww Connl Crant Extennl Comguanenis

& yposn TRIAC Ficineg (20l el gt Quiatlrants|

* Hepestive Tiigyer Pidses Whaen 1RIAC Cuerenid o5 fotreniggeg|
By Mator Binsh Qv e

v TRIAC e Sensing to Ao ledustion | nos

® Pioepannnahbey Soll St

¥ Povwe Fasluee Dbt anek Uil Gy e Bpas

® Levw Powes Cneinpdion G (1 ind

TDA1185A

TRIAC PHASE ANGLE
CONTROLLER

SILICON MONDLITHIC
IMTEGRATED CIRCENT

Frasne 1'age ags
AGE pals
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TDA1185A

MAXIMUM RATINGS iYouages are selerancodt 10 Pin 14 lgiouny) undess

suiherwisy naledh

Raling Symbol Value Unit
Masinuin Yulluaye Ranye per Lisied Pin YPin v
Firs 35 §1 100t cumimeicd) 301a 1+ 70
Puig 4813 Vegted
Fin 2 ) 30w 110
Musunuin Posdiva Yoltage iNo nummum value | Vp,, 17 q
Mluwyei], sce cudient i3ngsk YPin 1 L]
Masastnns Cannent per Listed Pio P
Py b r 20 ma
Pris & anct 7 220 mA
P -3 mA
P 2 C (s nA
Pim 12 500 A
Maaunua fuwes flysipanen Fn 50 mw
[ Fg 2L C1
Muavat Jusciioi (g Amibiani Ruja t[v0] Cw
[tsarram ol Rersas oy
Opurtating Arhbagnd Jumperature Ainge Ta Qty » 10 [
Steampie Lanpretature Ramgu ey 5t o+ 178 C
ELECTRICAL CHARACTERISTICS (Ta - 25 C. voliagus are relergnemil to Puy 14 [yruuid] s st odherwise auind i
Chazacienislics’ Symbal Min Typ Max Unit
Powed Supply
Quner eanlated Yaltage, I¥pg 1l lpyy sy 2R mA voo Y6 845 i v
Cugun Quirent Cansuanpin, Ipg, 4
Vi) GeVipgy O0A e 24 LN"] - maA
Aoty Enalile Supply Yollaye (Ve ) VP 1EN Veg €62 - Vg VS v
Atonrinng Osable Sugiply Yolge (V) YPin 1018 VEW * D12 - Ven 1 93
Fliase Sul
Control Vollaye Stabc Ulist Ypn g Yeg 12 Vot 12 - 20 v
P 12 Inpras Deas Casrent litey 12 200 o a I}
YPara Vine 17 Mesidual Gltsai N 18g - my
Sl Stanl P 11 17 14 3] A
Capaotur Changmyg Carieint
Hp., 10 100 kil ¥y ] fruin Vepia 3OV
Sawitlly uticraiar
Sawionih Capanitid Uehanga Gurent
Hyg WG My glrom 2010 6QV T & &/ o 73 pA
Capscitur Chwegpivg Custmv S I 4 13 - 18 nA
Suwluulls * High” Yultuge Ve, ¢f VHIH 28 14 10 v
Sawstaet Muisinun “Law " Yoltage (Vpy,, 4f VT ~ IR - v
Pusdivy Fueultimgb
Pun i lopub Boas Corcann, ¥ g U Ipin g . PRI -
Prpgrainamns Pia Vaituge Noladed i Pa 3 Vi 1o 10 135 15 v
Transdet Fronctsun Gamn AVp,,, g Winn g
Ryg 0GR AVp,, 3 S0 mV A - 5
fyg 270 wlE WwWp, g BUnv A . 36 -
Pus B {utpad lmieroal lepeians g F LU 170 - |17
Trigogut Praisa Gunan e
Qutined Curtant {50k, Vg 2 ov a3 Ba - HO [y
syt Lgatage Curewd Vpyp 2 oy ~ - 40 nA
Chadgprent Putse Wity
Cy Hd1ad Ng 270412 L — L5 - ns
Quepnat Puise Hepa: i Penod
Ly 4H420F PRyg 2190 3 = 420 - 1
Curtent Synchrumizatiun Thivsiwld Leveis 1piy 5. 'iin 7 Igyne 40 — 140 )

MOTORCLA LINEARANTERFACE ICs DEVICE DATA
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TDA1185A

FIN FUNCTION DESCRIPTION

Function

Deacription

! YEE

? Galn Tringer Puine
3 NE '
4
5

Ramp Gemweealn

INTRODUC THON

Thae Mutorrda TDA 1185A yeuentes Lygeer puises Pin
2w TRIAL canty ol of power i s AC leasd Thas THHIAC
fogaes pradse os detemmesd by geneaiing 4 g voll
Ay v ) syt etsed 1o Lweee the AL e lieegeenoy
wimd companed- ta an caterngl e ealtage o 21 1ep
esendtsg B cumtlon bun angie. Gale polses gre niega-
b [k copreotd wiad s the TRIAL i deiven wilaals
roversd il leetovr guadepnts (BGF (331

h3he toad ds 3 Universal inolor (the speeed of which
drerrages 4% W invieases), Uue TDATTESA Jlleaws
lea wsiritse the comduchion sagbe propurlivnally 1o the
thotol citrerd, sensen o ) by o low valug resiston in
seres wrth [he b

FUNCTIONAL DESCRIPTION

DC POWER SUPPLY — DC powerr is direcily denved
lroen thee AC Tine through 3 2.0 watt 1nsislor, hall wave
rectihier and Wiwing copenilur oreuit The VEE voltag
is intetnaily regulatnd Dy oo ontegraled aened. Teteas-
encerl 1o qrumm] (Pan 143, 1he power supply voilage s

g 6Y Tha TDANSSA mierndl consumyitian is 6 G mA

TRIGGER PULSE GENERATOA — It dulivers a G0 mA
et sak corresl pudse ' 21 througle an inter.
nally short cirgud  peodecied anignd - Pulse widih is
rouyg iy groprtional [o [y x g andos repeated evesy
420 ps il TIHAC taals to daleh ot is swaichend oll Ly hirysh
hounca. With induchiva taads, Lha cucrent lgs in respect
o 1ha voliage. Pin 6 dedays Hie thygering pulse up o
the moment \ba TRIAC is olf, o accher toy prevent erratic
powwent ool {see Figsee 2|

[hit piin <iprea

Mol coaneciei

Nrt Not eonnicterd

Phie wendbaapse b 110 guee et Jhas e lepsd hestag agles

5

7

] tirgeation Cappacier

cisil by Ihe Corgeveiiag

9 Frosidik lngnt
13 Cansenl 'inpun
' N Mo g amusi )
12 Fliyamer Anggin St
11 St Sy
8 ] Vg Lasin)

This pin is the nrgative sapply o the cbip an s chanpaed at
HEere feaer

REY by an

10V ITAC teapgere panksp at e the lne (irgquency
Tiwe vadiae ool Hue capacitas At His s distirmines, the sinpe nf 1he g

Fhis pors sovanry i dhies TIIAL ie on anl o ea_ il rhmabile shie gt tacgspeer gualen
Flws artenasiad tiesinnag oo Hues edsapydo set by dhue Iy ol e wedicee 3t thea pin

Thit oy is M wutpat af the feedhach aned the varatern in voligge 5 Aweragen

Hur g banieps ey bl cneeass s adetes ted Iog dlbe s Boege o yeadbacges woagims B0

Fives Brars vimneeit fior Pl gy ik < slitesannamnd sy Bris b ssioe vadue at s pen

Uir By At 12 slosdy gaeaco] T TAT fee thie Lt walie ol Py 17 -

FIGUNE 2 — MULTIPULSE GENERATION DELAYED PULSE
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TDA1185A

RAMP GENERATOR — A cunstant cuiresl sink uis-
thurges copacitor Cy producing 3 negalive vellage
tamp synchronized with the inan line. Pin 4 voliage i$
resch 1o 16 volls ac every AC ling zero crossing (see
Figurw 3} and racnps down (o 1.1 volts. The constant
cinrent sk i externally programmable by Ryg using
Iha equaticin helow

149 * l1n = 5%
fvge 1281

N firg

MAIN COMPARATOR «— li1s role is 1o deterning the ing
ger pulse which uccurs when ihe ramg vollage afuals
thhe phase angle sel voliage as Pin 12 Fixed phase anyla
set veltoge values fead to a consiant TRIAC conduction

angla untess positiva current leedback (Pin 9) is con-
nected or the Soft Start capacitor (Pin 13)is not charged.

FIQUAE 3 — TRIGGERING PULSE TIMING

FIGURE % — SOFT-START WiTHOUT DEAD TIME

fhavay

1

T
S

SOFT-START «= The TDA11B5A alluws Lhe user ta avoid
any abitupt innash ol current inlo the [ead. Tius provides
piotaction lor dragile laads, light bulbs orlubes. Analher
advarmage is 1hat the AL ling disturbacce is nunemazed.

The candurction anyie is estabilishied from jg1a 10 the
sof value at Pin 12 according 1o 3 vollage farhp gen-
eraled iy a constaat current delivered to Cy . The value
ol cusrent Iyy can ba expressed by the {ollowing
equation:

hy < 02xkg & 10%

The votiage raitip fasls as long as Vg is luwes than
the set vollage Viz. Upon reset, Vi is furced 1o Vgg
as shown in Figure 4. 11 1he toad is a wniversal motor,
it will not ture until @ minimuin conduction angle is
achieved tu overcaing frictran. The time the valtage
raing fenuires 10 (each ils thieshold value is contideied
“dead’ time. and can be eliminaled by an appropriaie
scries spsistar al Fin 13. The yeltage drop developed by
33 thau the resistor couses the conduction angle lo
imudistoly teash the theashiofd volug aimd hove the
SoN-Storl Tunciian withaut dead trne [see Figure 5)

FIGURE 4 — SOFT START
-] . 1

ety L

= Ypy,

ok ilinn Angle

Ser P

= - Heap lune

FIGURE § — TRANSFER FUNCTION
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TDA1185A

POSITIVE CURRENT FEEDBACK — The Universil inutor FIGURE 7 = AVENAGING EFFECT OF TRANSFEA FUNCTION
speed ddeeps as nad inceeases, T mandaus (b spedl,

the TRIAL conduction augla mast e increased. Fos this Wrwma
puiprase, Pin 3 senses the mokos curmnt as o voitage .
develupad in alow value resisior, Ry, nplfies, roctilins 09 mv
auwed adlls 51 intprnalty i the st vuitaye al Pin 12. Ay "
vollage vasiation atthe satpat of e fecdback, Pio 8, s 0¥ i Veaafrm
stoaihnl o by cagracitor Cg. The tansfer funclion, °
Avg  l13Ygl, ig shown in Figure 5§, .. tev -
The gain in tha hoian tegion is degendiont ue LLFT o 7
EL
b I

The voltage lanstenel 1o Pin 8§ s progatioml 1 (e M 0 Larie
currenl AMS value, as matue cuennd is aed tar hom a
sine witve, This awinagging effoct is sl in Figuea 1.

Wih lsge aiplinnde sigaals a1 oD, o chanye w

vullaga a1 Pin 8 reaches a muaxeionn vadie, s satu FIGUAE B — TARANSFER FUNCTION IPin & Pin 91
vieon effend limits Thae ol comheehion ETT
mncrease Thos effech solusteata b fapire 8 whaee (e ¥Pn & om0
Tedad B Bosnidaleps can dee widdeny s Bnilows: o 2of RN
[T I T T MR S TN Ay ton s

Vg o Vg o vy Thpl s 0
e pllect of the femlbaek is ilaslotmt in Citpien 9.
MONITORING - A cantial lorns Block pusfoging e |
ENAULE DISABLE lunehen af tha 1 willy wespeel la
bt suppdy woflage. Undar DISABLT coovtdions, n
AR D el 1) e Divdit to apgograte vOEMpes
Dvegaaee b dhe e st Hefoa b Hhae Balowe &oalinggeam
ur Eipoesy 18

APPLICATION CONSIDERATIONS o
tra LAY

COMPONENT SELECTION — [t reunlage the spoed ol A ol %) ' o L} o
OOLHVESE Hdn I s ReESsay 1 dinesiene Igw
ey gonerm than hegedaank is oeedecd. A Lo i i
et fehae i ol ingrgaso] caotis e condociun
angber to charngar by e apgrroqinidn inswn g by katngy te

Give g s pucked, ©4 ran he calewiaied Truem the
fallvwine roauatinn

spew] Lonstant. This enbivls, thioogh bl amd e, 677
chuosing an appeupesie 10sis1ud value for . snce Ca —= < oo
ferus ¥ Ayp

thee grana ad tha leedlask is deteenaneed by vilue of Rig

% showi in Figure R whrtsr i is 1he line [reguency

FIGURE 3 — PUSITIVE FEEDBACK EFFECT
{O1fxei voilages have been neglactedi

v iy I Wt f.w--ﬂ- & ¥ . 10 1y
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TDA1185A

FIGURE 10 — INTERNAL BLOCK DIAGARAM
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Pus 3 has o low antesoal myredance andd requues Bpg lu
Jelpuse Une Jeedhack Jevel Por 8 most abwarys Le con
nedted (o Ve g oy 3 hllenog Gapacitor for values
ol Rm larys Tivan JUN BLP, thie sarcuad Dectmies Sensibive
atnd cunid bacome nnstide, Figroes V1 gl 12 show
typecal wirentanms  As shown, le mcieisis v utal
cartent oy cesudied i the liring angh: e decrease. This
L anshales o Giv s easa mbhe avedage powei dithvered

Coppuinor Cg is amintegianun cap usetl 1o $imuell oo
the valtage ob Pur B The value shouhd e Lirgu enough
1o gecumplish thus task yer not o lirge 1o slow tha
response ol the systen,

"Capavittr €13 deleivnnes how dusl the conduclion
atie reaches the sel value prugeaned a8 P 12, To
achieve o desyed delay, the valoa lar Cy3 can be cob

colated by the falfuwmg gyuation
les the toadt

& ) Bt
i oo o=t
BE ¥l xAg
The remanmng component values hiove uapersiieit
FIGURE 11 — NQ LOAD APPLIEQ

tally heen deternungd sk are constanl, regacdless ol
apphicatn Thu foiliwing 13ita lists typcal values loe
110 watl apphicanian.

Campanent Value Units
Hy Wwiow Lk
Rpy 100 Wil
Rpa e 1!
Rg oS w kIl
Ry 1oL W xi}
Ay a0550W 0
Rig 100 kLl
Cq a1 F
Cg 022 nF
Cia 10 P

Using an gsuiltuscope, o shwuld be venlied that the
tamsp generdiorn o aamping down o 1.6 19 7.1
valts. Tha slope ol the taimp can be changed by Cg and
the DC levei of 1ha wavelarm can by shasted by Ry

MOTORCLA LINEARVINTERFACE ICs DEVICE DATA
4-111
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TDA1185A

FIGURE 12 ~ LOAD APPLILD

B M Cusient
Full Load

tamp Yoltugu

TEMPERATURE EFFECTS — The HIATIRYA has a vary
alficit imlgenal Iemperiatua comepensatnng (e
cureant feudhack 15 nud connncled, the TMS prawne
datreared ro the lad s statnbized witton © 1,2% pver
alrropmtaiuse rangs of 2 (w0 20 G Thir leedhiasck
ineasduces, iy ihe sune tepeiann e simwye, a il of
250 ¥ un 1l wallage of Pov 8 Lhis shaglt ineesase i)
ennducthion inghe may I suceessfully used Ly om-
panydie 3 ol ohakic esisbine e merease wailh
Imn::f‘lﬁﬂnl‘.

MAIN LINE VOLTAGE COMPENSATION — As the cun
o angie 18 isdependent of man e voluge, iy
ehanye we tur Jallen oaluces a pawes vinsaton (g e
T A vesistur conee lied 1 ta e tiler aaeeda and Lo
Piev 12wt cibpricitue tu VEE woll anbiiieces 2 tle) rnsse
wevallaga ac Pie 12 a5 the hoe valiage is ihciasing. fha
valuns gl the RO aepwoad tan wapenmenially he
ditrrminel

FIRING ANGLE DYNAMICS — Wiih purely resistive
luawds, 1haTefiective BMS applel valtage 1o 1he Inacd is
thendly grraporoanal o the oy angbe (T igade 13), With
induchve lodds, swa the cunen ings vebe teseedd o
valtagn, 100" puwer conespnnds o a liring angin
witich is less than (80,

APPLICATION IDEAS

SOFT-START — Thy Suli-Start foature od the TDA1185A
i itsell upeas the duor 1o 4 lot of indmiesting applica-
Lgns, fur axample, the TOATIBSA can be usail 1o bring
up fragile loads slowly, Expensive and sensitive lubes
can be turned un slowly thus slinsaating the iush of
curtmt 1hak could lead to burm out. In s apyiication
Npy is replaced with a 1esistor divider such 1hat the
voltage at Pin 12 iesulls in 3 cusuluction angte of 180 .
I'in 9 should be gioumled, since the Iredback poriun
ol the TOAYI88A is nul necessay (see Figuie 14). The
tme (g achieve full cnnduction is tound by the equatian
Lntowe:
At ﬂ”!ﬁmlCu

TaGE

AMS VO

LIGHT DIMMER — With praciically ng modilicalion ihe
TRA1185A can be used in a fight dimmer applicaiion
Allthatis requited is 1o ground the inputiothe leedbact
Pin & 8y graunding Pin 9 we hava disconnacied the
feedback loop and the conduction agle i3 conirol=d
sainly by Rpy. Fuither, since the leedback is discon
nected, Ag and Ap; are no longer necessary The Solr-
Stari feature can still be ysed to piolect the bulb from
an'insush of curreni, This selup can be ysed in any
agplicalion that requires manual control of the powar
defivered to tha Inad |see Figure 15). :

FIGURE 1] — RMS YOLTAGE versus FIRING AMGLE

LTI
06 \”‘*-\\\ - LLi-
% N
LN
02} i
\ IRRES
¢ 0 50 99 120

FIRING AMGLE

SOFT SHUT-GFF — Once again with e madificatian,
e TOABIBIA can be used 1o trngll the tosd slnwly
Anexample of 1ug is in autenatic gaiage lighting Typ-
witlty, liefhts 1hat aie i g sineee go ot without 3 warning,
usyully i the mast inepporniune tene {like when you're
Abuut 1g slep over ihe doy)l Wiilb 3 soli shul gll, the
fight dims ol slowly, ateting you that o is about 1a ga
uil. As in the previous case, the fecdback is descon-
nected and Rpy is replaced wah capacitar Ciz and 3
swich [see Figure (6} The lutn-oll lime can be calce-
lateel Ly 1he ndlowing gepiation

Al Ay ey
Ry is tha s of thn lwo tesisiorns on bath sides o
Cy7
FIGURAE 14 — 50OFT-5TART CIRCUIT
Ay

t &4

Tt

LS RV R Gy Huof
Hp M) w Fyr waf
Ay tldsirelw Lg e o F

Agg Mo
Trrm  3efirg

Burm odd e A 745 By {4y

MOTORCLA LINEAR/INTERFACE ICs DEVICE DAFA

4.112



(A12)

TDA1185A

PC BOARD — i printed circunt baard m Figure 37 is
snelindudt 107 the designers cunvenience la evaluats
e TOATIASA The siue ol the board 15 intantionalty
Sl to show the compaciness thal can he achiovad
Fipore 18 shows Ihe coniponent layout bar the PC
Luartl Rpy has ane at the guler leads cannected to

FIGURE 15 . LIGHT DIMMER CIRCUIT

LT o)

VEE amd the allies 1o Ry; The cenier lead of Apy g
connecied L Pin 12

WARNING SHOCK HAZARD: IT IS MIGHLY REC-

"OMMENDED THAT AN ISOLATION TARANS.

FONMER BE USED. REMOVE THE CHASSIS
GROUNO FOR ALL TEST EQUIPMENT.

FIGUAE 16 — SQFT SHUT-GFF CIACUIT

Rg 0y
——— - I N—
al
[ M -[:
B ITZY IFINY {i

L ] L] ;‘
{ J ) l f 1 (LI
[_ : Ag + 10k 2w Cy  4dak
o By s 0N D €17 Oevgnues Cigce
Ag - 10}y Ay 4l )w g - 017 .4 Ay gl pw Cyy oA
R s w Mg dous Ciy - dduf Rrp v Qevgenn Lians Cg ooy of
hgy LEIUI R T Y (Y] (&3 na L |sv_ Rig = ALy Faten 2ef) fremee Hig«ty
FIGUAE 14 -~ TOAFIMSA EVALUJATION Bllafn
COMPONENE SIDE
2 88"
e}
(B3]
2
JORD
(]
<T
it}

MOTCR

MOTOROUA L INEARNNTERFACE ICs DEVICE DATA
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TDA1185A

FIGUAE 18 — DA Y1854 EVALUATION BOARD CNPRER SIDE

2.88"

MOTCROLA LINEARVINTERFACE ICs DEVICE DATA
4114



Leogle Products

FEATURES

* BOmA output drive capability

® 15V output breskdeown voltage
+ See 45 for 30V output voltage

¢ See "42 for standard TTL oulputs

DESCRIPTION

(A18)

74445
Decocder/Driver

BCD-To-Decimal Decoder/Driver {Open Collector)

Product Specification

Tne "145is 3 1-0f.1Q decoder with Opan ’

Caliactor oulpuls. This decodsr accepts |

2CC inputs on the Ag ta Aj address linas L
N generales 10 mutially exclusiva [
2cuve LOW outouis. Whan an nput
toda greatar than "9 is appied. all
“ulzdts ara HIGH. This dewics can

Tree | TYPICAL PROPAGATION [ TYPICAL SUPPLY CURRENT l
| GELAY | (TOTAL) !
L T4145 ' 24ns I 43mA
ORDERING CODE
COMMERCIAL RANGE !
PACKAGES ’ Yoo 55V 25%: Ty = 0°C ta +70°C i
Plaste DIP i N7d 145N j
Plasuc 80 f N7&145D
NOTE:
For nipemaLon ‘egardng sevices processed 1o Mirary Speicaiont, 1 he Signeucs il Prooucts
Data Mpruai,

therelora be vsed as a 1-af-8 deceder

with A used as an actve LOW enable.

Tha "145 faatures an Sutput Brezkdown !_
voltage of 15V, This device is ideal as a L

lamp or salanoid driver,

PIN CONFIGLIRATION

INFUT AND QUTPUT LOADING AND FAN-GUT TABLE

PINS DESCRIPFION | 7
Al Inputs F 1wt j
[ Al | Outouts : 12500 i

NOTE:

Where 3 74wt ioad (ul) = undersioad © be A0uA |y ard - 7.8maA Iy

LOGIC sYMBOL

LOGIC SYMBOL (IEEE/EC)

1 L] ] 1 4 ] 4 T [] k]
U7 Ty TTToT
1 2 1 L] $ L] ? L] w n
(v
Vog = #n g

Gl = Py |

N JCDEC 3
Pt o ]
Pl
RS
Il: ‘(\;':
o
sQL—'
nh cQ;-r-
1At
G
2, lQu
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Signehcs Loge Products

Dscoder/Driver , 74145
LOGIC DIAGRAM FUNCTION TABLE
- 5 ™ » Ay Ay A, Agld 1 % 3 1 5 B F & &
&” vl L e L L L L{jL MW HHHHHMHHBRBH
v Y ? Lt L Hi{HW L H H H HHHH R
| - LoLoH LIiH ®H L H H H HH HH
{ I L LK H|H HH L HHHHHH
V V I L ®H L LIH H H H t H H H H H
{ L H L H|H H H H H L HUHKHKHH
- L H H LIH H HHHHTLUHHH
T L H H H|{H H H H H H H L H H
T : T H L L LIWH H H H HHHHLH
. . 1 ] H L L H/H H H K H H H H # L
‘J---—' HH HIRIENE 1 H LA L[HH®HHHWAHHNH
I. LD 1 0 £ 4§ O T LA RS H L H HIH H H H HHHHHH
H OH L LA H H H HHHHH H
H H L HiH 4 H H H H H H H H
i I H H H L|H H HHHHHKH H H
iy A m ] - ] o 21 a l:! " H H HIH H H H K ™ H. H H M
[ T S T PR SR N S S
L W= HIGH voltage aveis
L= LOW voRsge wves
(1 = Py rumbe
¥op P M
GHB-PHI“

ABSOLUTE MAXIMUM RATINGS (Ovw opsrating fres-air Ismparalure range uniess ofberwise noled.)

PARAMETER 74 UHiT
Ver Suoply voilage 1.0 v
Vi Input voRage -05 W 55 v
I Input cuTent -30tg +5 mA
Yeur Vollage apphed 1o cutout in HIGH output state =05 10 +15 v
Ta Croerabng fres-ar tamperabure range Dw 7l F ‘c

RECOMMERDED OPERATING CONDITIONS
74
PARAMETER - UNIT
Min My Max

Ver SuoDwy voltage 475 5.0 5.25 v
Y NiGH-v G2 willage 2.0 v
Yy, LOW-gvel input wvollage +0.8 v
b A CHATD CLTNT -12 m
Vo HIGH-avel outut votsge 1 | 5 v
oL LOWdevel outout current ' i 0 | ma
T Cperating fres-ar temperatrs : 2 f | m | 'C




Logic Products

FEATURES

» Common Acdress lnputs

+ True or complement data
gemuitiplexing

* Chsal 1-0t-4 or 1-of-8 deceding

¢ Fynclion gernerator appications

& Qutputs can be tied iogether

DESCRIPTION

The "158 is a Oual 1-pi4 Decoder/
Cemultiplexer wiih common Address in-
puts and gated Enable nputs. Eacn
gecodar section, whan anabied, will ac-
cept the binary weighled Address mnputls
{Aq. Ay) and provide four mutually axciv-
sve active-LOW outpuls (G- 3|. When
tha eratie requiramants af sach decod-
ar ara nat mat, all cutpuls of thal decod-
ar ara HIGH.

PIN COMNFIGURATION

(A18)

74456, L5156

Decoders/Demultiplexers

Dual 2-Line To 4-Line Decoder/Demuitiplexer {Open Collectior)
Product Specilication

TYPICAL PROPAGATICH

TYPICAL SUPPLY CURRENT

TYPE DELAY i (ToTAL)
74156 20ns | 25mA
7aLS156 Jins | 6.1ma

ORDERING CODE

COMMERCIAL RANGE

JARKAGES Vee 5 5Y 25%; Ty =0°C to +70°C
Plastec DIP N7a156M. N74LG156N !
Pasic 50 N74L51560 '
HOTE;
For miommaton /egaiiheg SwCis procassad 19 Miklary Scecr 3, vk e Sa) Maary Procuctd

Cule Marual

INPUT AND QUTPUT LOADING AND FAN-QUT TABLE

PINS [ DESCRIFTION 74 74LS
All Inputs Tl 1LSul
Al Ouiouts 10ud QL Sl

NOTE:

Whars & 74 Lnk \oad () A unaaniood 10 Da 40uA G ahd -1 Bk, and & T4LS unt load (LSu
o 20uh fny A0 <G AmA by

LOGIC SYMBOL

LOGIC SYMBOL (IEEE/IEC)

e, ] I'c:
(e e
(@ T,
L T1] 4o
L& [ %
o MY
3,[: a7,
ano [§ )y

t 2 131

15 4

1)

dy E
Ot h Y
A,

Yoo = Pn oW
G = e )

- -
P
—_—
—_—

l“' a
-
e

V¥ G

T YT,

A
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Sgretcy Logie froduch

Decoderé/DemuHiplexers

74156, LS156

LOGIC DIAGRAM

3}

Lt

&

nq! na

GHO =P 8

Ver =P ik

FUNCTION TABLE

AQDRESE

| EmaBLE
’ oy

’ ouTRPUT

outeur |

o

E,

i
-

|
|
\

— Ix

FIXIIXT|w

IrZ Ty Ijen

XILr T X[

TIZLIX>r
IIrITIXII

~ o

I Il X I

ITrrxIczx
IrITXII|wm
FEIITIX]|

Both decocer sections have & 2+nput snasls
qate. For decoder “'a’" the enable gale re-
qures ONE actve-HIGH inpul and one active-
LOW inpun (E, + E,}). Decoder "a” can accept
@ilher s OF complementad cala in demuall-
plaxing appicancns, by usng e E, or E,
UL (85p0CIvely. The decooer "b™ snab
Gale 10qUWES Tw sctve-LOW inputs (B, - B,
The cewce can be used a5 a 1-0/-8 cacader/
cemuitpiarer by tang E, 1 By and relabaling
Iha comman conreclion address as (A
lorming Ihe comman mnable by conrecting
the remaming T, and E,

The "155 can e used 10 ganeraia Bk four
mintasms of reg vanatias. The four minterms
ar¢ uvehul lo replace mutupia gate tunctions
10 ST Appicabons. A huiher advaniage of
tha 156 = baing abla 1o AND the minterm
lunctions by fnng cuiputs logether. Any fyr-
ver of lerms can ba wwed-AND us shown in -
T formula below:

P={E+ Ag + Ag} = (E + By + Ay)
HE+ Mg+ X {E v Az + Ay)

wheis E=£, +E, E=E, + Ey

H o= HIGH volsge st

L= LW voiage wvel

¥ = Dont't zare

ABSOLUTE MAXIMUM RATINGS (Over OOOTALTYG Wes-ar TaMCwrdiure TANGE UNIESE Otherwss Noted.)

PARAMETER 4 TiLs UNIT

Ver Supaty vorage ] 70 7.0 v
Ving Mol volage 05 W +55 =05 10 +7.0 v

P ey Input CurTent -3 to +5 =31 10 +1 mA
Mot Vorage aophed 10 quiput in HIGH outpat siate 0.5 0 = Ve =05 o = Vg ¥
Ta Cowang hee-ar 1empadaiua range TR ™




(A18)

7415373, 7418374, $S373,
S374 |
Latches/Flip-Flops

Lagic Products ‘374 Octal D Flip-Flop With 3-State Qutputs
Produet Specification

FEATURES v TYPICAL PACPAGATION TYPICAL SUPFLY CURRENT

» 8-DIt transparent Iatch —'373 E TYPE DELAY TOTAL)

. B-b{! posnli.vo, edge-triggerad 7405371 f Tont Py i
registar— ‘374 i

4 3-State output buifery 748371 ’ 10 105mA i

¢ Comman 3-Stale Qutput Enabte TiLE3T4 | t9ns Arma i

» Independant registar and 3-Siate 745374 | ans V16mA, _l

buffer cperation
OADERING CODE

?ESCRIP_T!ON [ o, COMMERCIAL AANGE
tha "373 is an octai transparent larch 3 Voo = 8V 23%; Tu=0°C fo + 70°C
. . i —_
goupied to aight J-Slate outout buffers. Piasic GIA | NT4LSITIN, N7ASITIN, NT4LSITAN, N7ASITAN
The two sectons of the device are
conrrolled independantly by Lalcn En- Plagne SOL-EOJ N73L8D730, N7453730, N74LS374D, NT453740
abla {£) and Outpul Enable { 5%} control  woTe: ;
galaes. For stormanon regarcing eve el HoCeied To Matary Specicaions, ses (he Sqnencs Mulksy Pfoducts
Catn Merusi,

INPUT AND QUTPUT LOADING AND FAN-OUT TABLE

I PINS | " pescrirrion | 748 74LS :
l All i Inputs ] 15u 1LSw
l_ At | Ouleuts ! 105t , 30L5ul

ROQTE: e
WPerd 2 745 und 08T (SU b 5QuA I and -2 OmA I, and ¢ 7 AL uret oad {4 Sull s 200 b Ang — 3. 4mA

T

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/EC)
i - ‘373 374 ]
o (] vze :
0 [ o b N ST
- & T = &
7 13 = o D
. = = G 9y Bp &y O, N
I BN A 1 r
o =0 R S NRT] Egaen Y
oee T my Yege a2 Lot
GG = #m 10
‘ar4 L.
= 14 —
o
L i ) | ' l L
N S Dy B 3y O, |-
b " cr
374 - | o
] & € - "
5 B 1 83 9y 9y D
b e | -
- ¥ 1] Y]
- P
L D - B 10 J




Sarancs Logic Prooucts

(A19) .

Latches/Flip-Flops’

7418373, 7415374, 8373, 5374

The data on the D nputs are Tamytestec 10
the latch outpuls when Ing Latch Enabie {E}
o o HIGH. The Llaeh remaing ransoarant
10 tha cata puls wrie £ 18 MIGH, and stores
the cala presant ona set-up tme bafore Iha
RiGH-lo-| OW #nabie Fansilan The anable
cam has bysieress budt in [0 Halp miimize
probesrm hal sgral ang ground naoise can
cause on e lalchng ooBralan,

The 3-State output buffecs are designed 1o
orve Panwy loaded 3-State buses, MOS
memanes, or MOS microprocessers. The ac-
ove LOW Cutpat Erabie (5E) conrrois ail
g -State butters indepancant of the Lach

LOGIC DIAGRAM, '373

oparabon, Wiven OF is LOW, the latched o
lra~sparant Cala appaars at the  ouUIDIS.
wher DE is HIGH, the outouls ars e
HIGH /mpedance "oit"" stata, wch maans
thay will naithar dreve nor kead the bus.

The 37 is an 8-l eage-nggered regialer
cougisd @ eight 1-Siata output butiers, The
two secnons ol lha dewce ara gonttolisd
moapendanty by Ihe Clock (CFFang Quiput
Enable (TE) contral gatss.

Tra ragriat is tully edge wiggered Tha slate
ol each D npul, one 58l-up lina S8iGie 1ha
LOW-Ac-HIGH clock transihon, 3 ransierned

10 the comesdanding lip-aoo's O outgut. Tha
clock butfer has hystaresss bt 0 o heD
muumete proviems that mgaal and ground
A CaN Causa On Ihe Ciocing Cperaton.

The 3-5tale oulpul butters are cesignad o
drve heavey loaded 1-Siale Duses, MOS
mamenes, o MOS microprocessors. The ac-
Ive LOW Ovtowt Enanie (8F) conros att
exght 3-State butters mdspendent of the reg-
istef oparavon. 'Whaa UE s LOW. (he dala n
Ina raguster appears al the outputs. When CE
5 FIGH, (he oulouts are in the HIGH wnped-
ance “oft’ siale, which maans ihey wil
nather Ctive nor foad the bus.

i‘ m? |4:I mnl-, u:’ n!la'. ru:‘ ‘m“\. ”
< L] ] ] 'Ii ] T ™
5 [ [ [ J rﬁ J [ f’ J 3 x [:_Ja

i L [ i ; | i = L
& __¢7 . I l - : t
m = ™ -~ Im irn Higy [ e
S ey -1 ay ag ag ay ay
Hz-‘n
D =P 10
LOGIC DIAGRAM, "374
oy Oy 0y T, ay ay L
ﬂl! - |?'|| Illr aum nmoy I'n! 1
cr —-—-l - v e . )
o L3 " I 1] 1 L 1 i
[ cr oo l @ ] < D < o O] 1 cr a ]
3 3 [ 3 G ] [ i } 1 , 3
‘ | ] | ‘ |
| 1
%, O S O G- Y@
- i 1 ‘ YR 1
L S | i | - ‘ =
i oh (L] . i v ok AL H
i So Sy L) gy 04 ay cr
R i)
§ MO = P 10
HMODE SELECT — FUNCTION TABLE '373
INPUTS | OUTPUTS
CPERATING MODES ' INTERMAL REGISTER
OF E o, Q-0
Enabie ano read regsis t : ; E : i;‘
Laich and read regrsier 3 !‘ t :‘ I :_'| b
Lmch regoRiar andd Ovsable ouits ; : ‘ t :_. i h Eg !




Legic Products

FEATURES

« Octal bldirectional bus interface
« 3-State butfer cutpurs

s PHP inpuls for reguced loading
* Hysteresis on all Data inputs

DESCRIPTION

The 'LS24E is an octal franscewver lea-
tunng nenanvering I-5taie bus compat.
ble gu'puls N Raih sand and recave
Zrecvons. The culzuls are all capawia af
Snkng 24MA and sourcing up (o 15mA,
praducing wery gocd capaciive drve
charagienstics. The gdewice lealures a
Crip Snable [CE} .nput tar easy cascad-
ing and a Send/Recews {$/R} inpul for
arechan contral. Al data inputs have
hyslaresis Dudl in 1o miisize AC naise
gHacis.

PIN CONFIGURATION

(a20

Transc

)

7415245

eiver

Cclal Transceiver {3-State)}
Product Specification

TYRPE TYPICAL PROPAGATION TYPICAL SUFPLY CURRENT
DELAY (TOTALY
7415245 Grg S8mA

CRDERING CODE

COMMERCIAL RAMGE

I3
ACKACES Yep =8 15%; T4 =0'C 1a +70°C
Plashe JIP NP4, 8245N
Blaghe SOL.20 MH7aL52480

NCTE:

Fo iz nghon 1agiong Jewnes rocessed 1o Witan Soenhcancet see e Sigheedy hetan Srogoois

Data Mamum

INPUT AND DUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74LS
Al Inguts LSl
all Outouty JOLSuai

NOTE-

Hnecr 3 TS uml 1020 (L3w) s 20WA L. and - DEmEo

LOGIC SYMBOL

LOGIC SYMBOL (JEEEFIEC)

. - LI
T
» hl :—‘ q.Jh "
T
NEZCRITA
y_‘r;‘- ___ ]:_5-., g
! '~ = r.l. "
'TD—.E—" |

BN
. r_hu:n
———t SEmY

i I

Trda S
@ b
—_———a > 17
) r
-—O—.—‘. .
] "
— L=
5 °g
———] A
v "
H . 1y
——t e ——
3 k3
[ "




Lowrics Loge Productt -

Logic Products

FEATURES

* Demuttiplexing capablitty

* Multipie lnput snabia for sasy
*xpansion

+ ldest for memory chip select
decoding

* Direct repiacement for Intsd 3205

DESCRIPTION

The '138 cecoder acceqls threa binary
waiahted irputs (A Ay, Az) and when
enabled, pravides eight mutually exuiu-
sive, active LOW outauts (0-7). The
cavize features three Enable inputs: two
actve LOW (E,, E;) and one actve
miGH (Ea). Every output will be HsGHM
untass E, ard E5 are LOW and E; is
HIGH. This snuitpks snabla function alk
\ows sasy pasailel exparsion of the de-
vica 1o & 1-0/-32 (5 lines to 32 fines)
dezoder with just lour "138s arkd one
irvartsr. 7

The dewice can be usag as an aight
0. pul demulhiplexer by using one of the
actve LOW Enable inputs as the Dala
nout and the remaining Enable inpuls as
sirotes. Enable inpuls nol used must be
smanantly hed o ther appropnate
2ctive HIGH or active LOW siate,

FiN COWFIGURATION

(A21)

7415138, 5138
Decoders/Demultiplexers

1-01-8 Decoder/Demuitipiexer
Product Specification

TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
TYPE DELAY - (TOTAL)
T4LETIA | ons £.3mA
745128 | ra 43,

ORDERING CODE

COMMERCTIAL RANGE

PACRAGES Ve S5V 25%; Ta= 0'C to +70°C
Plasac DIP f NT4S138N, N74L5138N
Piyabe SO | N74L51380, H7451380

NOTE:
For imommaton regardeg Sevcel ¥ocessad 1 Mbtary Specrfeabory ke T Sagrwiacy ksiary Produets

Cota Marnal

INPUT AND OUTPUT LOADING AND FAM-QUT TABLE

PINS DESCRIFTION 745 T4L8
A gt 150 LSui
Al ; Cuouls 108l 10LSut

HOTE; .
Where 8 745 vt iond (Sd) 3 50uA fim a5 - 20mA iy, end

In-

& TALS ot boad (LS m 20pA G and —o 4md

LOGIC SYMBOL LOGIC SYMBOL ([EEE/IEC)

! < 0 roe
N = 5
3] [4] 5y
%, 7] 8,
T O mEX
& (1] [ Ba
e 13,
ond o (713

=i

i

Ll

o

j [
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Procwact Specticoton

7415138, 5438

LOGIC DIAGRAM

L

oy
wi ol o

= P oo
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National .
Semiconductor

. AtoD, Dto A

DAC0808, DAC0807, DAC0806 8-Bit D/A Converters

General Descriplion .

The DACOBOH series is an B bit monghithic digtal m
analun converier IDAC) Teatning 3 lull scale MUTE
conrent serding tinwe ol 158 ns wiule jligsiaatiog oy
I3 W it PBY stpphies. Blo selevenen curiest Hneri
trantaning is eequned Tar o apsieshians singe the fuil
seade autinil cureent o typically ' 1 .53 al 755 laRF/
250, Aelutive avawaiws of Lethn than S010% assire
B hul monotunivaly aned loeas iy swhide deen Lyl L
rurterst of dess than 4 gA puoviddes 8 il spro arLaracy
for Ipgs T2 mAL The puwer stnpby conengg of e
UACHRNZ series arn independest of hit canlas,
mabihals eisentially ot shevor ehaacterisecs aver

the s supply yolfame 1ange
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ser DAGURIO ddata dorey
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Absolute Maximum Ratings
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Aeleeenca Amphteer Inputs, V14, V15

1B Ve

-18vpe
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Electrical Characteristics
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Deraie above T = 25°C

Operaning Feperature Aange
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Storane Temperaniie Range
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Typical Perlormance Characleristics
Voo BV VEE * <18V T = 25°C, unless atherwite nated
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Test Clrcuits
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Test Circuits Continuea)
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Application Hints

AEFEAENCE AMPLIFIER DRIVE AND COMPEN-
SATION

The reierence amphiier provides a voilage al pn IER L]
converting the refweace vuilage 1o 2 cuirenl, and 2
Jurn-around  Cicuil Qi currenl muror lor teedding she
Jagdder. The relerence dmplifive inped cugrent. 14, must
always tluwe inta pre 14, reganiless of the set-up meshod
or refererce vaoftage puiarity

Caapectians tar ¢ pasitive vuilage are shuwn st Fuigure 7.
Tire relerence vaohage sanre supphies Lhe juil curreny

I14. For inpoia relerence signals, as in the multiplysig
mode, R15 can be tied 10 3 pegative voltaye cofres-
ponding 10 the imisimiun input level. L is posuble 1a
eimunate R1S with ondy 2 unall sacrefice N accuracy
arved temperatuie drild

The camensanan CJpaciior value must be inciedsed
wilh incieases in B 14 [ maxwun (qoper phase margn,
tar A 14 values af 1, 2.5 and § k{1 mminuun capacstur
yalues are 15, 37 and 7S af . The capacitar may he tied
19 either VEg or ground. twl uung VEE ncreaies
negative suny rrjectiaa. :

81
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Appileallon Hints (cantinuent -

A negative sefarenca voltags may be waed it Fig s
grounded an) tha rnfarmnce vollage i applied to A 15 33
sirown in Figure 8. A high lapul impedance is the main
advaniaye at this method. Compensation invglves 3
capacitor to VEE on pin 18, using Lhe values of the
previous paragraph, The negarive relerence voltage must
be at least 4V sbove ths VEE supply. Bipolar Input
sigrals may he handled by connecting 114 (o a patitive
1glecence voliage equal to Lhe peak positive input level
at pin 150

Yihen a DC sefeience voltage i used, capacitive hypass
to greund i3 1ccrmimanded. The 5Y lagic supnly is not
teconunenced as 2 refesence voltage. 1 a well regulaled
SV tupply which drives logie 45 i bn used 3y \he refer-
encs, AH shouid he decoupled by carnectierg it 1o
5V theaugh anaher rasistor and hypassing the junction
ol the 2 resistoas with (L1 uF W qround. Faor relerence
voliages graater than 5V, a clamp diagle is ipcotmendied
Lrvywern pann 14 b ground.

o W4 i diivens by 3 high iinprdance such a5 a
harsier cunrent snuice, nanm ol the sbove compensa
tioen angthady apply amd the ainplilier mugt fm heavdly
rompensated, drcirasing the nuetadl hambwiclth.

OUTPUT VOLTAGE RANGE

The vollage on pin 4 is jesteicted 10 a ranga ol 0.5 (o
0.5V when VEE = -5V due tu the furrent swilching
mnathoys emplnysd in the DACQARNB.

The negativa muiput voltaye comwpiiance of the DACDBEOB
is exrencled 1o -5V whaeg the neqative supply voltage it
morg negative thap — 10V, Using a fulf-scaie current of
1.992 mA and Inad resistor of 2.5 kI hejwesn pin 4
g gigund will yieid a voltage nuipyl of 256 levely
between § wed 4,980V, Floating pin | dees not atfect
the converter speed ar power ditsipation. However, Lhe
valye of e lond tesistor detenmings tie 1wilching time
due I increared vollage awing. Values of R up to
SONIL du oot sgnilicantly aliegt paifonnancs, bul
25 kil losd lncreasos worstcase settilag tlime lo
12 i3 [when all bits uie seitched QN Refer (o the
subirauant text wciione on Setding Time for more
detaels an outpil lpading.

OUTPUT CURRENT RANGE

The output current maximum rasing of 4.2 mA may b
used gnly for segative supply vollages more negative
than -7V, due to the increased voltage drap across the
1egistors in the relerenicn current amplifier.

ACCURACY

Alisolute securacy is the measure of gach output cuerent
lewai weth caspect ta ity intended value, and it dependent
ugon relafive accuracy and [(ull-scale current drift
Relative accuracy is Ihe measure of pach culput cucrent
leval g3 a fragvon ol the full-scaie current, The relative
sccutacy ol the DACGRQB s essenially consiant with
lemperdiute dus to the axceltent tempetature tracking

of 1he mongliihiec resistur Vaedcor, The refeience curent
may Jdrilt weih 1empetane, earsing a changn in the
almolure acrurary ol auiput curient. Hawever, (he
DALCDB08 has 4 very low fullgcale cureent drift with
lermperature,

The BACOB0B srries is guaraniesd accurate to within
2472 L33 a2 lull seate owlput cuirent of | 982 mA.
This corresporuls 10 & reference amplilier oulput current
thive 1o the Jadder netwerk ul 2 mA, with 1he loss af
1 L5818 pA) which is the ladder remainder shunicd to
ground. The inpul cvrrent tn pin 14 tas a guasaoteed
value of helween 1.9 and 2.1 mA, allowing seme mis-
nialch it the MPMN clurent source pair. The accuracy (5L
circuit 15 thowe i Figure . The 12 it canverter s
calihtatad for 2 Tall scale autnud curtent &l 1.992 mA,
Tlus is an optional 41py vinee the DACDB08 accuracy
essenpalty the sams helween 15 and 75 mA. Then jhe
DACOBAS cuails” Lidl scale covtent is tritnmed to the
tane value wiih R14 5o that 3 rero value appcars at the
eirgr aeapliling nutpnie. Tha counrer it aclivated and the
erroys Laend may be displayed aa are nscillgscone, detecied
by enmiparatars, or ylorad in a peak deteciar.

Two 8ts1 Din A cooverters may nol be used 1a
conmtbtiuct 3 1G Wt agcwmacy O la A convarter 1B bit
accurary wvphes a total ener af * 1 7 gl one pare
65,036, or "0 U0Q7567, wiveh s much more aecegie
than the ‘G 019% specificatinn  provedsd by the
ACOACH

MULTIPLYING ACCURACY

The DACOBO8 mav be used in the mulnplying mode
willy 8l accuracy when the reloirnce cuirertt o vatied
over a rauge ol 255,111 the relesence cuirent in the
nwltinlying mode ranges lrovm 16 pA 10 4 mA, the
ulditionat errar contiibutiony are less thgn 1.6 uA. This
is well within 8 it accuracy when relerced to full-scale.

A mangtanic canvesiar is ena which supolies an incregse
in cwrent for sach increment in the ténary worl
Typicatiy, the DACQB0E is manataric lor il vaives ol
reierence cunent ahgve 0.5 mA, The rgcommended
rarege lfor operation with a DC relesence cuveent 10 5 10
4 mA.

SETTLING TIME

The watst case switching condition occurs when all
bits are switched ON, which corresponds 1o alow ig high
transition for il bits, This time i iypically 150 m
for settling to within 11/2 L5358, lor 8 bl accuracy,
and 100 ns to 172 LSB for 7 and & bit accuracy, The
wurh QFF i typicatly under 100 m. These times apnly
when R < 500(1 snd C < 25 nF.

Extia tare must be taken in board layout vince this iy
usuatly the dominant faeton in satisfactay test resulls
wien Measuring seilling tirme, Short {eads, 100 uf
supply bypassing for low leguencies, and mimmum
1cope l2ad tength are all mandatary.
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ULN2001A THRU ULN200SA
DARLINGTON YRANSISTOR ARRAYS

2614, DELERIDEA F3fu 1L e il LittLidein 1380

HIGH VOLTAGE HIGH CURRENT DARLINGTON TRANSISTOR ARRAYS

e 500 A Hated Colluctor Cutisnt [ UK N PACKAGE

[Singhe Dutput) ITQP VIEWI
o ttign Voltage Dutputs . .. 50V m[’Tij e
- . 2affz fl2c
*
Output Clomp Diodus as{]y  waflac
o Inputs Cumpatible With Vadous Typus of 4[]« 1f])ac
Lagic sBf]. rflsC
& Rulay Diiver Applicauons ‘;gi-_ '; :LJIJE
¢ Designod to Be interchanysabls With : E[ia Wl 1 CGR

Sptuqua ULNZOBTA Seriss

dascripiion
| ULHZ0ULA, ULN200ZA, ULNZQ03A, UL N2D04AA, and ULN2ODSA are manchtiue lugh volloge. iyl
Lwirent Duddinglon tiansislor arrays. Each consists of saven n p n Duibnglon paics that tedtee righ valtanu
hitjiuta with caimmaa cathods clamp diades for switching wlvetive luads. The collectar Cudfent rafing
i & sungte Duiknglon pairis 500 mA. The Dalington pairs niy be pasalleh:a lur gl cun et cupabunly
Apiplications mclude 1eldy diivers, hanuner diivers, lump dovers, display deivers [LEEY and gas dischaege]
Lt rivars, atnd ingic butters. For 100 V {othelwise inteichangealbilel versions, sin: 1he SH75465 thruugh
SH75469
Tlhhe GLIN2GOTA 15 o guaerat purpose 3idy and idy Le used with 111, P RHGS, CMOS, ainid el PGS
Lechitheges. The UIEN2002A 18 spactficaily dimgned {or ase wilh 14 1o 24 W P AIOS devices Tochiingnl
Ut s device nas d fenut diuie uid esSIE DT skies 0 caniil the ot costent ki safe it Tt
LAPL2OOSA fas 5 2 7 kU seies Lasa resistor for cach Didtington palr for eperatusn dicetly wothy T Lir
5 v CMOS devicds The UEH2009A has a 10 5 kil seiies Basi teasing (o Wllow its operstan anectly fram
CAMUS or P A103 devices that use supply voltages of §10 16 ¥ The suaqinred ingrat conaeng of e Gl HIO04A
1y besisy that ol the UTN200JA, and the cequired voituge is luss 1han tal equired iy the ULTIZ00TA
The ULH2005A ligs o 1050 1 ceiies hasu resistar and 15 spocihically tesignedd o use wnth 1TL deviiaes
St Tagher Julput cuirent s requitgth and loading of the driviii] soidce 15 ol a conren

lagic symbulT logic diagram
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schamatics [sach Darlington palr)

—
INFUT B

”—CDM

QUTPUT C

F 2w Ak

E

v
7
ULNZOGTA

—4

Ra

INFUL R LI

ULMICOIA: Mg = 2.7 Wi}
ULHZI0CAA Hg = 105 &}
ULHIDOSA: Ng = 1 056 W12

T.2 kfl

L

38

HiN20024

-~ —com

QUTPUT O

ULN2DO0JA. ULN2004A, ULNJIOGSA

Adl tesiatpe valting jriasn arg Araonak

absolute maximum ratings at 25°C free-alr temparature (uniass otherwise notedt

NOTE

Cullector-amitier vollage . . ., |
{nput valtaga {see MNoie 1

Peak collecior current (sea Frgures 14 and 18] . .
Qurtpul clamp diode curigut

Tolat emittas tenmunal cutrent
Comntinuows jotsl power dissipation . . ... ... ..
Operating fea ait tampersture ranga
Sloiaye temperatien range

l.ead tampaerature 1,6 mm {1/18 inchl from case lor 10 seconds . .

50V
xav
5V
500 mA
500 ma
...... . -25A
See Dissipation Rating Table
-20°C 10 B5°C
-65°C to 150°C
260°C

1. AR vnitnga values wre with revpact 1o the gmuitar/subanain tarmmal, E. untass siheiwice noted

DISSIPATION RATING TABLE

-158

2 A CK AGE Ta = 25°C DERATING TACTOR Ta ~ 8%°C
. POWER RATING ABQYE TA w J8°C POWER RATING
n 350 mw 7 8 mwieC 494 muy
N 1150 mW 3 2 mwWi*C 598 mw
3
TexAs
INSTRUMEN1S

POST OFFICT #OX B4830) - DAILAS. tTR4D I318S



{A32)

ULN2001A THRU ULN20B5A
DARLINGTON TRANSISTOR ARAAYS

haracterlatics at 25°C Ires-alr temparature {uniass otharwlss notad)

alactrlcal c
PARAMETER Test TEST EGNDIHONS ULN20914 uLh20024 UNIT
FIOURE MIN  TYPR MaX | MIN TYR MAX
Veg = 509, = 0 50 LTa]
CEX Counctor cutefl currant ! VoE = 5O V. fl =0 00 100 A
2 Ty = 70°C [V =8BV [N
sty OIF nate input cumont 1 ::E_';c_':‘ le = 500kAL 55 gs 50 6% A
[ Input cudtani 4 W= 17V o082 1.25 mA
neE Static huward cLirent " Vg = 2V, g = 350 mA V000
trunsfm {300
h_ﬂlﬁn' On- 31318 lnput vultage -] veg = 29, g » JOO ma i3 W
ly = 250 A, IC = 100 mA o3 11 a9 ]
Vegmay e gl 5 [iy = 380 44, I v 200 mA i3 EEE
S & ol I| = 600 2A. Ig = 350 mA 17 18 T2 18
'R Clamg diody reverse cuidani b VR =80V 3 50 A
Vg« 50V, Ta = 10°C 100 100
VE Elainp dusle [0iward voltagd a g 2 350 mA 1.} 2 1.7 1 v
”C, Iistul capacnance V) Q. [ = 1 MHI 15 5 16 25 of
alactrical characteristics at 25°C free-alr tamparatura {unless otharwlaa noted)
PAAAMETER VERY TEST CONDITIONS L SR A UMNIT
FIGURE MIN TYP MaXx M TYP MAX
N A TAC a ( ) 50 |
TCEX Catwclar culail cunant Wog = SOVl =~ @ 100 100 Ak
- T3 1g - 20 WiV 500
bty Q11 statw wnput cursenl 3 ‘:EE_'?;?CV‘ Ig « 800 ] g5 g5 sa 6% 2A
Y = 285V @93 13§
I ngat cunim 4 Wy = 8V Q.15 a5 mi .
Ve 12V Vo i.45
Ig ~ 1235 mA 5
Ig = 200 mA 1.4 ]
Viont  Onostate sy voltags 8 VCE n 3V o . i
Ic « 275 mA T
Ic = 100 m& L]
Ir = 350 A a
W = 260 4A, Ic = 100 mA 63 1 09 11
Caitector simildl -
YCEg gt § iy = 150 4A. ¢ = 200 mA EE EE v
satucatun vallage == b =
I = 500 4, ¢ = 35G mA 12 14 1.2 1.8
M Claing wroue (everiu clLirsnt ¥ ¥n A 2. - 59 'Ly
VR « 50 v, fa = 10°C a0 100
Vg Cising moge forward volage 8 Ig = 350 mA 1.7 2 +.7 7 v
[of input capscitance v = 3. { = | MHr 15 25 15 15 of
i3
TEXAS
INSTRUMENTS
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ULN200!A THARU DINZDOSA
DAALINGTON TRANSISTOR ARRAYS

(A33)

slactrical charactaristics at 25°C ires-alr temparature {unlass otharwise noted)

PARAMETER TEST TEST C.OHDI fICNS ULH2005A UMIT
FIOURE MIN TYP MAX
Yep =60V, h =0 50
! Coile tatl ¥
CEX ollector culafl current Ver = EOV. 1y - O, Ta - 70°C ) A
ligatiy Q1 yiete ingut cuirent k] Vegp = 50V, I = 500.4, Ts = 70°C 50 a5 ah
] tnput current 4 Vw3V 1.5 1.4 mA
Vitgny  On-state Input vaitsgs 8 Veg = 3V, Ig = 150 mA 2.4 v
Iy = A, e = 100 mA .
Codsctor smatler ! 280 c s 93 1
VEEfaat) e 5 I - 350 54, I¢ - 200mA v 13 v
1aluralign voilhga
| ~ 500 A, I = 350 mA 1.2 1.8
l Ct diorin 1e 1 7 Yp w50V 50 A
i verse curtgn
7 o g Vg = 50V. Ta < 70°C oa | *
Clanp diows Trwand
VE :] lg ~ 150 mA V7 ) v
voltags
o Ingul Eapacilancme V)= 0, {1 = I MHr 15 25 pf
swltching charactaristics at 25°C Irea-air tamparature
r PARAMETER TEST CONDMTIONS MIN TYP MAX (Y7114
tpLil Propagatan deisy tima, law la high level cutpul 015 1 FY]
San Flgure §
1Pyl Prapagnlion dalay tma, high-to-law:-lavel oulput 0.25 ] 51
v thgs favel Itagn al hi "N \N A ] v
t 1 1 . m
OH gt laved output voltaga allor 1wiiching Sea Figiia 19 s

4-158
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ULNZ001A THRU ULN2005A
DARLINGTON TRANSISTOR ARRAYS

PARAMETER MEASURENMENT INFORMATION

PUT

th 50%
1 1
1 !
i
)
—

i
IPHL - H Lt -

o

s

1

+f
ourruT s

VOLTAGE WAVEFOAMS

FIGURE 9, PROPAGATION DELAY TIMES

s
NPT
ULNIOOLA only
EF TR
AR
PULSE J l
GENERAIQR [~ ®---=-- Y A\
{Ser Note Al gLRTooz A L €y » 15 6F
ULNIG01A Rhe | i {Sew Motg BY
LULNZO04A = =,
ULNZO0S A
TEST CIACUHT
|JI k <5 ne o :‘_‘IDM
|
1 S e m mom — = e = WY
| 0% 1
{Sas Mats CY
INPAIT F sy 15v X! b1
e 1
10% {; : 1% ov
M e 40 g - W

Yon
ouTPuT

VOLTAGE WAVEFORMS

HOTES, A VW puse guoeraior hat 1he follewing charncturiotica: PRA - 12.5 ki, I, = 500

8. Cp includes prabe and fig capacilance.
C. Forlanling the ULNZ70Q 1A, LLNZOQIA, an

Vi » A Y,

d tha ULNZCOSA, Yy » JV; for the ULH200TA, Vigy = 1] Vi tor tha ULN20Q4 A,

FIGURE 10. LATCH-UP TEST

i
TEXAS "-‘
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ULNZ001A THAU ULN200SA
DARLINGTON TRANSISTOR ARRAYS

COLLIGTOM SMIFTEN
SatunahON vOLFAGE

TYPICAL CHARACTERISTICS

.
COLLECTON LMITTER
SATUMA FION vaL TAGE

L] COLLECTOR LUMRENT

Ig ~Maimum Cobetior Current — mA

0 0 20 10 40 50 60

COLLLCTON CURRENT COLLECTOA CUARLNT "
OME DARLING TOMI [Iwd DAALINGTIONE FARALLELIOI © WU CUARENT
3 oae—r > 1 500 =i
l }—I‘[- 1%°C-— } b T4 -nIc— - - 4% ::_ ;:-Icl—-—m-«;- baer-
3 rol— — ! 1a —1- | - b— Pl - =
! 1y = 180 uA ! i %o wg . gV 4
i — — =i IS R H e A =
3 /::':‘:u:—-— ; 4 Bfeams fome o 5 e -b- ﬁ?-!!“ PN S
§ g0 R S S S P :j ERRETY R e
. i !
- ot e e ] 1op—1— = ] e o e e
: P =l -]
i = e -
§oesf o pe— e pe e e q obf - | = j-ompo- 100 b- — — —_ bl —
E _.‘t..-..__ Y B Py i 5 Y ety AN : 3 s —— Lol N
5 ¢ mmmmmm:mm? %9 Tioe To0 wa oy 500 tod 1 Ka %0 m sa % 180 % 1 11y 0
Ig - Cuttensr Curiaml - ma iCltort 19m Comscine Corun ma Iy Input Cutrens: wh
FIGURE 11 FIGUARE 12 FIGURE 13
THEAMAL INFORMATION
D PACKAGE N PACKAGE
MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTCA CURRENT
'H vs
DUTY CYCLE DUTY CYCLE
BOO 600
£
500 — [ {ols] E_
] o~
NEES ; R Ny
400 —1 \ N S ’ § 400 \ ™ —
\ & WS GHE
\ Pd 3 \ > 2
A ] \L
200 f— e = % 300 fomm | —~ — T -
: < . \\ 3
\\4{ ~y 3 NI - l.../ \_\ & p
o, 2 E A M
200 |28 f‘\‘\‘\h “‘r--..._\-'"‘ : s00lMN = 1=l PNINTRY S T
5 hd
TS SN ~ T i ~
I --..._______‘-.._______._. b3 i--..___‘:-::
100 | T4 = 85°C ] =t | t00]7a - BS°C —
N = Number of Outpuis . L N = Number of Gutputs
a Canducting Simuitanegusly Conducyng Simultansously

70 8O 90 100 0 10 20 30 40 50 60 70 B0 90 100

Outy Cycla--%

Duty Cycle—%

FIGURE 14

FIGURAE 15

/
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ULN2001A THRU ULNZ0G0SA
DARLINGTON TRANSISTOR ARRAYS

APPLICATION INFORMATION

LILNZ003A
Vs ULNZ002A W vee LULN2005A w
-_-:" — -r:—-. -
:] - __Da_r__. At
M- -

Y
Y|

E
SEE

D ;

Tty
h 4
"
1

aigh
!
h 4
'

L

'\
1
Y
|
SCintinty
D5 5

R4l
UL
[ & &
Al
\Zy O gl g,

+
daea
g
iy
v |v]
LT

]
L
\43
L
=

E -
L =

ourrUT
PMOS TALOAD TTL 1O LDAD
Voo ULNZD04A W Vee ULN20034A v
St
»
-— L.. .D._r“;._ ol &
|- T'-H —l
Ap M T
TN (@
A {.T >~ 1 - 1 “_]
_ ! 1T
I [ J -LD~— —N- -1z
e 2 3™
- N
I el
(I
ohos

USE OF PULL-UP RESISTORS

SUFFER FOR
TQ INCREASE DAIVE CURRENT

HIGHER CURAENT LOADY

i
TEXAS ‘b
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4.162 POST GIFICE $O7 £44107 « DALLAN. TU1AS 1704



{A3T)

ULN20CTA THRU ULN200SA
DARLINGTON TRANSISTOR ARRAYS

PAHAMETERMEASUREMENTINFOHMANON

CPFEN Ve

OPEN YCE
lcEx ‘ lcxx ’
oPEN t——— v 4 Warare:

FIGURE 1. 1ggx

FIGURE 2. Icgx

OPEN Veg

l'c

£ |

FIGURE 3. lyjqq1}

QPEM

FIGURE 4. 1)

OPEM

OFEN

Vitonl

NOTE. 1] 4 liaed for maauning Vo (yaq}, variadh lor masturing hpg,

FIGURE 6. hfg, YCE taat) FIGURE 6. ¥i{on)

Ya

"n

b

FIGURE 7. 1R FIGURE 8. VF

Texas Q‘
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POST DFFICE BOX S030) - QALLAS. (K&K 7148 4-159



(A38)

DALLAS

SEMICONDUCTOR

DS12887
Real Time Clock

—_

FEATURES

* [top in replacemant lar IBM AT computar clock/en -
larvdar

* Pl compatibla with tha MC1468188 and DS 1287

* Totatly nonvolatiln with evar 10 yaars of apatation n
the abenanen al pownr

* Sell rantnined soheyebin ineladne lithiom, qrntz,
Al support cirenitey

* Cownils secends, imhntas, hours, daya, day of tha
waek, data, month, and year with leap year compen-
antlon

* Binary or BCD reprecantation of time, calendar, and
nlarm

® 12- 7 24 hoir clock with AM and PMin 12-hour moda
* Daylight Savings Tima mption

® Setectabla batweon Matarala and hitel hine timing

® Mettiptax hns tor piit alliciancy

* Intariaced with saltwara as 128 RAM localions
+ 14 bylas ol clock and control raglsters
- 114 bylas of ganarnl pumosa NAM

® Programimnhin squate wave oulpi signnl
* Bus rompalibla internipt signate (TRO)

& Threa Intaiipts aie separtely software maskable
and lastshla
- Tima-ol-day alaim onas/second {0 onca'day
- Pariodic raras hrom 172'J|s f6 500 ms
- End of clork updata sycla

DESCRIPTION

The 0512887 Real Tine Clock plus RAM Is designed
to be a direct replacament for tha DS1287. The
DS12887 is keatical in form, IR, and lunction to the
DS1267, and lars #n ddilional 64 byles of genaral pur-
pose RAM. Arcess Io this addilional RAM spaca fs de-
tarmined by the lngin Invel prasantad on ADS diming the
addrass portion of an acresx cycla. A lithium enargy
aoures, quartz erystal, and write proteciion dictritry are
camtaired within a 24 pin dualin i package As auch,

PIN ASSIGNMENT

mor i 1 Vee
nC ] 2 sow
Ne i A NG
Aol 4 Ne
A s NO
an2 B ma
LR AESET
.7 Ds
ADs B o NC
Ao ¥ 10 RN
ADT AS
aNp ]

24 PN ENCAPIULATED PACKAGE

PiN DESCRIPTION

ADO-ADY - Multiploxed Addras=/Data Bus
NC + No Cornection

MOT - Bus Typse Salection

(53] - Chip Select

AS - Address Strobe

R - Raad/rite input

0s - Dala Strobe

RESET - Reset Input

"G - Intatrupt Request Output
sow - Square Wave Output
Veo - 45 VoR Supply

GNOD - Ground

the DS12887 is a complete subsystem replacing 18
componsnts in a lypical . The lunctions in-
dude a nonvolatiie lime-of-day dock, an alarm, a
one-hundred-year calendas, programmable interrupt,
square wave generator, and 114 bytes of nonvolatie
static RAM. The real lime dock is diatinctive in that
time-of-day and memory are maintained even In the ab-
sanca of power,

o208a? 117

6-110
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OPERATION
Tha block diagram in Figure 1 shows the pin copnec- The following paragraphs desaribe the lunction of aach
tions with the major intarnal functions of the DS12887. pin. o

FIGURE t: BLOCK DIAGRAM DS12087
Il

OSeC. ’ l +8 + B +6d4
1

c8

POWER
Yeo SWITCH | Yee
—— AHD - PERIOMNIG INfERAUPI/SOUARE WAVE

WRITE POK SELECTOR
Vaar PROIECT [~ »

r SOUARE - saw
WAVE CUT

1l =

) > REGISTERS AB.C.0 .l
DS I
—
A & OOUBLE
— CLOCK \ GLOCK, CALENDAR, BUFFERED
CALENDAR ¥ :::—""’) AND ALARM RAM
8 b UPDATE A\ » VIR T
INTEAFACE
ADO-
ADT ﬁ
BGOD/
BINARY
INCREMENT
ot USER RAM
i 114 8YTES
LAY
v
'"OWN/POWER-UP sysiem to stabilize afer power Is applied. Whno
"IONS lalls below 4.25 volts, the chip select Input s *

. ‘ _ ) foreadto an inactive level regandiess of the va
ke linction will conlim'm lo operate at the inputt pin. The DS12B87 is, tharafe

' 1 v



SIGHAL DESCRIPTIONS

GND Vppe- N poweet b pravidod lathn dovies oo lieen
pine. Voo Inihe 1 Svolt gt Whan B velle ars npplied
within rrarmal fimile, the dovien jn fnﬂy necnnaibin ppd
dela can ha writtan nod read. Whan Vg ishalow 4.25
volta fypical, randda and writne ar fnhibited  Howaver,
‘tha Hmekaaping fimcton cantiinms itonfactnd by e
lownrs hprd vollagn  An Ve falle balow 3 vnlte typiral,

tha NAM arrd tharkeapar arn awileliedd oy tn an Iniee
nai o ansegy svtnen. Tha timekanphog hietion
malntnine an arciiacy of 41 mieeta peg minntly nt 25°0

ragardlass of tha valtage inpirt mi 1ha Ve pin

MOT {Moda Salacl)  Tha MDT pin offars the llaxility
lo choosa balwean two bus typas. When connacted to

(A40)

Voo, Molorala bira timing |s aalactad. Whan connacted
to GNIJ or laft discannectad, Intel bus liming In xelected,
[hea pin hns an Intamnet pull-down rexistanes of spproxi-
malnly 20 KL,

SOW (Squara Wave Ouiput) - The SQW pin can output
a signal from ona of 13 taps provided by the 15 Internal
dividar stnges of tha Real Time Clock. The requency
of tha SOW pin can be changad by prograrmming Ragis-
tar A pa shown in Table 1. The SQW signal can be
tuenad on and off using the SOWE bitin Reglster B, The
SQAW signal ls not avafiable when Veg is lesa than 4.25
volts typlenl.

TABLE 1: PERIODIC INTERRUPT RATE AND SQUARE WAVE OQUTPUT FREQUENCY

SELECT BIISAEGISTER A ' PERIODIC SAW OUTPUT

nsa ns? nei nsn INTERMUPT NATE FREQUENCY

o 0 o 0 Nonse None

o f o 1 2,90625 ms 258 Mz

] n 1 0 7.8125 mn 128 Hz

2 0 ! ! 122.070 ps 8.182 kiHz

0 [ T n T, 244141 ps 4,098 kHz

0 1 o 1 ABB.281 pa 2.048 kHx

i ! ! 0 976.5625 s 1.024 kHz

] t 1 | 1.953125 ms 512 Hz

t o o ] 3.90625 ms 258 Hz

1 o 0 1 7.8125 ms 128 Hz

1 n ] 0 15,625 ms 64 Hz

1 0 ! i 3125 ms 32 Hz

! t ] ] 625 ma te Hz

' I 0 1 125 ms BHz

t 1 1 0 250 ms 4 Hz

1 1 ! | 500 ms 2Hz

ADO-AD7T (Mulliplexed Bidirecllonat Address/Data
Bus) - Mutiplaxed buses save pins bacause address
infermatlon and data mlormatlon time share tha same
signalpaths. The addrassas are prasent during he first
portion of the bus cycle and the =ame pins and signal
paths are used for datn In the second portion of the
cycle. Addrese/data multiplexitg doea not slow the ac-
cess lime of tha DS 12087 since the bus change from
address lo daia cccurs rhning the ternal NAM access
thne. Addrasses mirstba valid prior lo the laifing edge
of ASIALE, at which thna the DS 12887 Ialchas the ad-
dress irom ADD 1o ADB. Ynlid wiitn data imust be pres-

a1t and heid stable during the latier portion of the DS or
WH pulses. In aread cycle the DS12887 ¢ 8bils
of data during the latter portion of the DS or RD puises.
The read cycls is lerminated and the bus retums to
high impedance stale as DS transktions low in the case
of Molerola timing or es D transitions high in the case
of Intel Hming.

AS {Addresa Sirobe Input] - A positive going micross
strobe pulse servas to demuliplex the bus. The lalling
edga of AS/ALE causes the address ic ba latched within
the DS12887.

-»



DS {Dala Strobe or Reed Input) - Tha DS/RD pin has
two modaes of operation depending on the level of the
MOT pin. When tha MOT pin is connecied te V¢, Mo-
torala bus liming is selected. In this mode DS i= a posi-
live pulse during the latter portion of the bus cycle and
i called Data Strobe, During read cycles, DS signifies
tha fime thal the DS12887 is to drive the bidirectional
bus. In write cycles the fralling edge of DS causes the
DS 12687 ta laich the written dala. Whan the MOT pin
is connacted to GND, Intsl bus timing is selected. In this
mode the DS pin Is catled Read({RD). AD iantilies tha
time period whan the DS 12887 drives the bus with read
data. The B signalisthe same definition as tha Output
Enable {OE) signal on a typical memory.

AW (ReadWrite Input)-The RW pin also has two
. medes of operaticn. Whan tha MOT pin is connected
te Ve lor Motorola timing, /W I8 al a lavel which indi-
cates whaethertha current cycle is aread orwrite, A read
cydle is Indicaled with a high lavel on RAW while DS is
high. A wiite cycla is indicated when R/W is low during
bs.

Whenths MOT pin is connected to GND for Intel tining,
the /W signalts an active low signal called WR. In thiz
moda the R/W pln has the 2ama meaning as the Write
Enable signal (WE) on genaric RAMs,

€S (Chip Select Input) - The Chip Select signal must
be asserted low for a bus cycle in the DS12887 tobe ac-
cessed. T8 musl be kept In the active stata during DS
and AS for Motorola timing and during RD and for
Intel timing. Bus cydes which take place without as-
serting CS willlatch addresses but no access wik oecur,
Whan Yeg Is below 4.25 volls, the DS12887 Intemally
tnhbits access cydes by internalty disabfing the TS in-
put. This action protects bath the real time clkock data
and RAM data during powsr oulages.

W(lnhrmpi Aegues! Output) - The IRG plnis anac-
tive low output ol tha DS12887 thal can be used as an
fnterrupt Inpud to a processor. Tha IAG oulpul remains
low as long s the sialusbit causing the Interruptis pras-
ent and tha corespending interrupl-enablabitis set, To
cloar tha TRQ pinthe processor program normally reads
the C ragister. The RESET pin aiso dears pending in-
lerrupts.

When no interrupt corditiona are prasent, the AT level
i3 in the high impedance state. Muiple intarry ng da-
vices can be connected to an TRG bus, The G bus Is
anopandrainoutpul and requires an extarnal pull-up re-
sislor.

REBET (Reset Inpul) - The RESET pin has no effect
on the clock, calendar, or RAM. On power-up the AE-

(Ad]1)

SET pin can be held low for a lime in order {o aliow the

war supply lo stabiliza. The amounl of time that AE-
goE'T is held iow Is dependent on the applicalioh. How-
ever, # FESET is used on power-up, the time RESET is
low should exceed 200 ms to make sure that the internal
timar that controls the DS 12887 on power-up has timed

out. Whan RESET is low and V¢ is above 4.25 voils,
the loflow ing ocans:

A, Pericdic Intesript Enable (PED) bit is cleared lo

zero,

8.  Alain Inleniupt Enable {AIE) bit Is cleared lo
ze10,

C. lpdate Ended hiterrpl Flag (UF) bit is deared
le zero.

0. Interrupt Aeques! Status Flag (IRQF) bit Is
cleared to zero.

E.  Paiiodic nterrupt Flag (PF) bit is deared lo zero,

F. The devica is ot accessble unid RESET Is ra-
turned high.

G.  Alarin Inlerrupt Flag (AF) bit Is cleared to zero.
14, IR pinis in the high Impedanca stala.

| Square Wave Outpul Enabla (SGWE) bit Is
dearad 1o zaro.

4. Update Ended Interrupt Enable {UIE) Is clearad
lo zaro.

In a typical application RESET can ba connectsd to
Vee. This connedtlon will allow the DS 12887 to go In
and out of power fail withoul alecting any of the control
registers.

ADDRESS MAP

The address map ol the 0512887 Is shown In Figure 2.
The addrass map consisis of 114 bytes of user RAM, 10
bytes of HAM that contain the RTC thmne, calendar, and
alarm data, and four bytes which are usaed for control
and status. Al 128 bytes can be directly written or read
axcept for the lollowing:

1. Registers C and D ara read-oniy.
2. BHt 7 of Register A is read-only,

3. The high order bit of the seconds byls is
read-only.

The conlenls of lour registars (A.B,C, aind D) are de-
scribed in the “Registers™ seclion.



{A42)

L} "
14 NyIfn
" L]
'y
14 nF
127 mr

-] SECONDS —]
———e Y
1 SECONDS ALAFIM
? MIMUTES
3 MINUTES ALARM 5
4 HoUng z
e e a
£ HOURS ALARM E
<3
5 DAY OF THE WEEK §
2
r DAY OF THE MONTH Ed
* MONTH
® YEAR
1o AEQISTER A
1 REGISTER B
2] REGISTER ¢
ta REGISTER O

TIME, CALENDAN AND ALARM I OCATIONS

Thea tima and calad inforniniing fs ohlainad by rend-
g the Approprinia meaniory hytea. The lima, calandar,
and alarm are sat or Initiafizad by wrlting the appioptiale
RAMbytas. Tha contents of tha tan time, calendar, and
alarm bytes can ba gifliar Binary or Binary Coded Dad.
mal (BCOD) lormnt. Balora witting tha internal tima, cal.
andar, and nlarm registars, tha SET bit In Nagistar B
shouldbawritten to 4 logic ona to praveant updatas from
occurring white acrees e baing altampted. In addition
to writing the tar time, calandar, and atarm ragistars in

be clantad alter the dala modn bit has been writtan to
altow the reaitime clock 1o update tha tima and celendar
bytes. Once initlalizod, the real lime elock makes all up-
dates in the selectad mods, The data moda cannot b
changed without reinitializing tha tan dats bytes. Table
2 shows the binary and BCD lormats of the ten lime, cat.
sndar. and alarm locations. The 24-12 bil eannol be
changed without reinilializing tive howr lorations, When
the 12-hour format s selactad, the high ordar bit of the
hours byta rapresants MM whan it je o Ingic ona. Tha

tima, calandar, and alarm bytes arg always accossitle
bacauss they are double buffered, Onceper second tha
ten byles are advanced by one second and checked for

-An alarm eondition. If a read of the time and calendar

data occurs during an update, a problam axists where
saconds, minutes, hours, ate, may not correlate. The
probability of reading Incorrect me and calendar data
i low. Sevaral methaods of avolding any possible incor-
iect timo and ecalandar reads are covered later In this
taxt.-

The three alarm bytes can be used in two ways, Flrst,
when tha aslarm time s written in the appropriate hours,
minutes, and seconds alarm localions, the aiarm Inter-
ruptis initlated at the spadified time eachday if the alarm

will ba generated each hour when the “don't care” bits
87 set in the hours byte. Sirnifariy, an alarm is gener-
ated avery minute with “don't care” codes In the hours
and minule alarm bytes. The "don't carg” codes in all
three alarm bytes creste an interrupt overy secand,
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TABLE 2: TIME, CALENDAR AND ALARM DATA MODES
ADDRESS DECIMAL .

RANGE
LOCATION FUNCTION RANGE BINARY DATA MODE 8CD DATA MOdE
[} Seconds 0-59 00 a8 00 53
1 Secands Alaim 0.59 a0 38 0059
2 Minytas 0-59 00-3B 00-59
3 Minutas Alarm 0.53 00-3B 00 59 )
4 Hours-12-hr Mode 1-12 01 0C AM, B1-8C PM 01-12AM81-92PM .
Houra-24-hr Mode 0-23 60-147 00 23
5 Hours Alarm-12-hr 1-12 01-0C AM, 81-8C PM 01-12AM,81-92PM
Hours Alarm-24 hr 0-23 0017 00 23
) Day of the Wesk b-7 01-07 a1 07
Sunday =t
7 Dale ol the Manth 1-31 01-1F n1-31
Maiith 112 01-0C 01-12
9 ‘fear 099 041 83 00 95

NHONVOLATILE RAM

Tha 114 general purpesa nonvolatila RAM byles are nat
dedicated lo any spadial function within the DS 12887.
They can ba usad by the processor program as nonvol-
alile memory and ars fully available during the update
cyde,

INTERRUPTS

The RTC plus RAM includes three separate, fuily aulo-
matic sources of intarrupt lor a processor. Thealarm in-
tarrupt can be programmed to oceur at rates from siice
per aacond lo onca per day, The periedic Intarrupt can
be salected for rates rom 500 ms to 122 s, The up:
date-ended inferupl can be used lo indicata Lo e pru

gram thal an update cycle is complete. Each of thuse
independent inlesrupl conditions is describad in grealsr
delallin other sadlons of this taxl.

The pracessor program can saled which interiupls, i
any, ate going lobe used. Three bits in Register 8 an-
abis the IMerrupts. Writing a logic 1 to an Interrupt-an-
abla bRt permits that interrupt to be initiated when the
avenl occurs. A zero Inan interrupt-enable bit prohibits
the IR pin lrom being asserted (rom that interrup! con-
dition. Itan intarruptilagis already setwhen aninterrupt
ls anabled, TAQ Is immedlately set at an active lavel, al-
though the interrupt initialing the avent may have oc-
cunred much eariier. As a rasult, there are cases where
the program shoukd clear such eastier initiated hnterrupts
belore first enabling new intariupts,

Whan an interrupl avent oocurs, the relating flag bit is
sattoloyic 1 in Register C. Thesa llag bits are sel inda-
pendeut of tha slate ol the conesponding enable bit in
Aegister B. Tiie Hlag bit can be used in a polting moda
wihout enabling the corresponding anabie bits. Tha k-
tarrupt Hag bit Is a stalus bit which software can interro-
gate as necessary. Whaen a llag is set, an indication is
given to soltware Wial an interrupt avent has occurred
slnca the flag bit was lasl raad; however, care should be
taken whe using Ihe flag bils as they are cleared sach
tirme Register Cis read. Doubla lalching is included with
Register G so that bis which are set ramain stable
thioughoul the read cycle. All bits which are sal {high}
ara claared when read and new inlerrupls which are
ponding during he read cydu aie held until aller 1he
cycla ia comploted. Oue_ two, or thuea bits can be sat
whan reading Register . Each uvlilized fiag bit shauld
be examined when read lo ensure that no Intarrupts a
e losl,

The sacond flag bt usage methiod is with lully enabled
interropts. When aninierrupt flag bi ia set and the corra-
sponding interrupt enable bit is also set, the TAQ pin s
assarted low. IRQ is assertad as loig as at least one of
the three intarrupt sourcas has its llag and enable bits
bulh sel. Tha IRQF b in Register C is a one whenaver
e IRG pin is being driven low. Determination that the
ATC wnitialed an intsirupt is accomplished by reading
Register C. A logic ona in bit 7 (IROF bit) indicates that
gne or inofa [niemmpts have bean inilinted by the
0512887, The act ol reading Rugister G clears all ac-
tive Hag bits and the IROF Lit,
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OSCILLATOR CONTROL BITS

Whan tha DS12887 by shipped from the factory, the n.
ternnl oscliiator is inned off. This lanturs pravants tha
hium anergy ol irom bokig wead unbiER s nataliod iy
& xystem. Apatamol 010 In b 4 lwough 8 of Registar
A will lurn tiie oxcllintor on and anabie the countdown
chaln. A'pattarn of 11X will urn tha oscillator o, but
frobda tha cotmidawn chain of 1ha oscillalns s rannl. Al
other combinations of hits 4 thwough 6 kaep the oacilla-
tor off.

SQUARE WAVE OUTPUT SELECTION

Thirteen of tha 15 divider tnpa are madae avnilnbls 1o &
1-ol-15 selacior, as chown in the block dlagram of Fig-
ure 1. The tirst purposa of salecting A dividar tap is to
gererate a square wave cutpul signal on the SOW pin.
The RS0-RSI bils in Registar A establish the square
wave otttpud liequency. Thesa trnquenring nrn Metad in
Tahla 1. Tha SQW hequenry salnction shinres 1a
T-ol-15 salactor with the patiedic mMerupt ganaralor.
Once the Iraquency ts astected, the output of the SOW
pin canbe urned en and off under program control with
the sguata wavs enable bil (SOWE).

PERICDIC INTERAUPT SELECTION

The pericdic Interrupt wilt cauvse the IRQ pin te go 1o an
active stals liom once mvary 500 ma to once avery

122 jea. This lunction [s separate lrom the alarm kte-
rupt which cnn ba output Irom ones par 2peond to onos
porday. The perlodic ntsrrupt rale ia salecled using the
sams Feglster A bits which salact the square wavs lre-
quancy (sas Tebls 1), Changing the Register A bs af-
focts bolh tie squars wave Irequancy and the periodic
Intevrupt output. However, sachiunctionhas a saparate
snable bl In Ragister B. The SQOWE bit conirols the
square wave oulput. Similarly, the perledic ImMerrupt ks
anabled by the PIE bk In Reglster B. The pariodic ntsr-
rupt can ba used with softwara counlers lo measure In-
puls, create output imarvals, or awah the noxt needed

software function.

VP BIT N

FIGURE 3: UPDATE-ENDED AND PERIODIC INTERRUPT HELATIGONSHIP

UPDATE CYCLE

The DS12887 axecutes an updale cycls once per sec-
ond regardiess of the SET bit in Regisier B. When lhe
SET bitin Register B Is set to one, the user copy of the
doutle buflerad lime, calendar, and alarm bytes ks fro-
zan and will not update es the lime increments. Howaey-
ar, 1he lime countdown chain continues to updete the in-
ternal copy of the buffer. This featire alows time to
meintaln accuracy Independent of reading or writing the
tima, calondar, snd alarm bulfers and alse guarantess
that time  and calendar information is consisient. The
updais cycle alsc comparas sach alarm byte with the
corresponding lime byle and issves an atarm i a match
or i & *don’t care” code is present in all thres positions.

There are three meihods that ean handle access of the
renliime clock thel avold sny poesibiity of accessing in-
consistent time and caiendar data. The frst methed
uses lhe update-ended Interrupt, if enabled, an irler-
1upl occure altes svery up date cyche that Indicates that
ovar 899 ma are avafimbie to read valdtime and date in-
formation. IFthis Interrupt is used, the IRCF bt in Regie-
ter C should be claared before leaving the Interrupt rou-

line.

A second methad uses the update-in-progress bit (UiP)
In Raglstor A lo determine ¥ the update cycie &s In prog-
ress. The UIP bit will pulse onoe per second, After the
UIF bitgowa high, the update transier oocure 244 s lat-
er. N alow s read on the UJIP bk, the uvser has st least
244 ps belore the lime/caimndar data will be changed,
Therelore, the user should aveld frterrupt service rou-
Unes that would cause the time needed to read vald

time/ealendar data lo exceed 244 ps,

The third method uses a perlodic Interrupt to determine
1 an updale cycle Ia in progress. The UIP bR in Regisier
Als set high between the setting of the PF bRt in Register
C (se8 Figure 3). Periodic Interrupls thet cocur ut m rate
of groalar than tgyc alow valid time and date Informa-
flon lo ba renched at each occurrence of the periodic in-
larrpt.  The reads shouki be complete within 1
“w; tguct lo ensure thal dala is nol read during the

update cyde.

[

REGISTEN A
o —o ,-o—
UFBITN m
REQS{EN 8
. b tpy—ote— toy —f
earn [l n [ 1

= L]

‘wy = Perlodke hterupd Yme lereal pet Tuble |,
tsuc = Delay Ame before urdaie eytie « 244 py,




REGISTERS

The DS 12887 has four controf ragisters which are ac-
cassible at all times, even during the updale cycla.
REGISTER A

wSB LS8
BITT { BIT¢ [BITS | BF4 [ BITI [ 8IT2 |BITY [AITo

WP Dva own1 Cvo RS) RS2 RS1 RS0

uip

The Updata InProgress (UIP) bit is a status flag that can
be monitored, When the UIP bit Is a one, the updale
transtor wik soon occur. When UIP is a 260, the update
transter will not occur for atlaast 244 ps, Thetimse, cal
endar, and alarm inlormation in RAM 1s fully available
for accasa when tha UIP bit is 2ero. Tha UIP bitls read
only and is net affected by RESET. Wiiting the SET bit
in Aagister B to a ona Inhibits any update transler and
clarrs the UIP status bit.

DVD, DV?, DV2

Thesa threa bils ara used to turn the oscillator an or off
and 1o rasat the countdown chain, A paltern of 010 is
the only combination of bils that will turn the osdillater on
and allow the ATC lokeep time. Apattarn of 11X willan-
able the oscillator but hokds tha courdown chaln In re-
set, The naxiupdate wik occur al 500 ms aHer a pattern
of Q10 s written lo DV0, DV, and DV2.

RS3, RS2, RS1, RSO

Thasa four rate-salection bits select one of the 13 taps
on the 15-stage divider or disable the divider cutput.
The tap selected can be used lo genarate an cutput
square wave (SQW pin} and/or a periodicimarrupt. Tha
usar can do ane of the lollowing:

1. Enable the intarrupl with tha PIE bit;
2.  Enable the SQW oulput pin with the SOWE bit;

3. Enable both af the samea time and tha same.mla;
or

4. Enable neither.

Table 1 lists the periodic intarrupt rates and the =quare
‘wave frequencies that can ba chosen wilth the AS bita.
s four readiwrita bits are not aflected by RESET.
‘GISTER B
1 Lsa
F7T|ATsEMTS [BiT4 | BT [eiT2 | BT [BiTO
T I PME | ue [ UE fsawe | oM | 2anz | DSE
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SET

Whenthe SETbiis azero, the updala ransfer functiona
normally by advancing the counls once par sacond.
When the SET bitls wrilten lo a ane, any updale transler
is inhibited and the program can initialize the ime and
calandar bytes without an update cccurring in the midat
of Inilializing. Read cycles can be executed in a simifar
mannar, SET is a readiwrite bit that Is not modified by
RESET or internal fundiions of the DS 12887,

PIE

Tha periodic interrupt enable PIE bit Is a read/write bit
which allows the Periodic Interrupt Flag (PF) bit in Reg-
Ister C lo driva the [RG pin low. When the PIE bit Is set
to ona, periodic Interrupts are generated by driving the
TRQ pin tow al a rate spacitied by the RS3-AS0 bits of
Registar A. A zero In the PIE bit blocks the [RG output
from being driven by a parlodic intarrupt, bul the Period-
fc Flag (PF) bit Is stil set at the pariodic rata, PIE ks not
moditied by any Internal DS12887 functions, but Is
cleared o zero on RESET.

AlE

The Alarm Interrupt Enabie (AIE) bit is a read/wrile bit
which, when sat to a one, permits the Alarm Flag (AF)
bitIn register C to assort Iﬁ%a An alarm intefrupl occure
for sach sacond thal the thves time bytes equal the three
alarmbytesincluding a "don’t care™ alarm code of binary
TIXXXXXX, When the AIE bit Is sel to zero, the AF bit
does notinitiate the [FQ signai. The pin clears
AlE to zero. The Internal functions of the D$12887 do
not alaect tha AIE ba.

UIE

The Update Ended Interrupt Enable (UJE) bit is a read/
writa thal enabies the Update End Flag (UF) bit in Ragis-
ter C to assert TRG. The pin going low or the
SET bit golng high claars to LHE b,

SQWE

Whan the Square Wave Enable (SQWE) bit Is setlo a
one, a square wave signal al the frequancy set by the
rate-selection bits AS3 through RSO is driven ot on a
SQW pin. When the SOWE bit is set lo zero, the SQW
gnﬁis held low; the state of SQWE Is cleared by the RE-
pin. SOWE Is a read/write bit.

3

DM
The Data Mode (DM) bit indicates whather time and ¢
endar Information is in binary or BCD format. The |
bil Is sat by the program to the appropriate format a
canberead nreguiod. This bit ks not moditied by it
nal funclions or RESET. A one in DM signifies bin:

data whila a zero in DM spacilies Binary Coded Decin
(B:0} data,



(A46)

2412

The 2412 conirotbit asinblishes the format of thg hours
byte. Aona indicatag tha 24 hour morfe and n 2ac6 ingj.
catas tha 12 hour moda. This bit is road/write and isnot
afacted by misrnal functions of AEZET.

DSE

Tha Dayilght Savings Enabls (DSE) bit I a readiwrite
bt which anables two spacial updates when DSE [s s ot
loona. Onthe first Suneday in April the limea neramants
from 1:59:59 AM to 3-00:00 AM. Onthe last Sunday in
Octobar when the me first reaches 1:59:50 AM i
changes to 1:00:00 AM. Thesa special updaies do not
accur whanthe DSE bt is a zero. Thisbit is nol afectad
by Imernal functions or HEZET.

REGISTER C

W58 Lse
mr gy RiT & LLIREEY hiy 4 a3 1K B3 [T} 7ﬂ"o
moF [ PF [ AF | UF o o o [;

IRQF

The Intarrupt Request Flag {INQF} bit I3 sat 1o a ane
when one or more of tha tollowing ase trua:

PFw PIE = 1
AF - AIE = 1
UF = LIE = 4

Thatls, IRQF = PF « PIE + AF « AIE 4 UF . WIE.

Any time the IRQF bitis a one, the TRG pin is driven low.
AN flag bits are cleared after Register C ks road by the
Program or when the RESET pin is low.

PF

The Periodic Intarrupt Flag (PF) Is & read-only bit which
is sat1o a ona when an adge s deteciad on the salected
lap of the divider chain. The ASAa through RSO bits eg-
tablish the parlodic rate. PFis snttn a ens independent
of the stals of the PIE bit. Whan both PF and PIE ara

onas, the IAQ signal ks active and will sel the IRQF bit,
The PF bit s cleared bya of u soltware raad of
Reglistar C,

AF

A one in the Alarm Interrupt Flag (AF)} bit iIndicates that
the current time has matched the alarm time. i the AlE
bitfs elso a one, the AT pin will go low and & one wifl
appesr in the IAQF bit. A of & read of Registar
C will ciear AF

UF

The Update Ended Interrupt Flag (UF) bit 1 set alter

sach update cycls, When the UIE bit is set to one, the

one in UF eausasthe IROF bit tobe a one which wilf as-

sart the IRO pin. UF ks cloared by reading Register C
REEET,

- +

of a .

BIT 0 THAOUGH BIT 3

These are unused bits of the siatus Ragisier C. Thesa
bits always resd zero and cannot ba written.

REGISTER D

MS8 L8
8T7 BT TS TEiT< [Bis ez ey Toms
VAT 0 9 L o aQ [} a

VAT

The Valid RAM and Time {VRT) bit Is setto the one stal:
by Dallas Semiconductor prior to shipment. This bit J:
not writable and should aiways be a one when read, |
a8 zero I8 ever present, an exhausied temnal lithivm en
gy source is indicated and both the cortenta of the

BIT 8 THROUGH BIT ¢

The remaining bits of Registor D are not usable. They
cannolbe written and, when read, they will always reac
zero,
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PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Cycle Tima teve 388 DC na
Puise Width, DS/E [.ow or PWry 1850 ns
RD/AWVA 1 iigh
Pulsa Widlh, DS/E High or PWgy, 125 ns
RDANR Low .
Input Aize and Fail Time ta.le 30 na
AW Hold Time trwhy 10 ns
FUW Setup Time Balare DS/E thws 50 ns
Chip Salact Setup Tima Belore eq 20 ns
0s, WHh, or D
Chip Selact Hokd Tina oy 0 s
Read Data Hold Time Tenn 10 80 ns
Write Data Hold Time tonw o ny
Muxed Address Valid Time 1o tast o na
ASVALE Fail
Muxad Addrass Hold Tima tare o na
Dalay Thne DS/E to AS/ALE Risa Asp 25 ns
Pulaw Width AS/ALE Jigh FWag 60
Delay Tina, AS/ALE 1o DS/E Alxa 'ASED 40 na
Qutput Dals Onlay Time Frem thon 20 120 ns 8
DS/E or RO
Date Setup Time Ingw 100 ns
Resat Pulsa Width thwt 5 ps
IRG Reloase from DS hnos F us
hrn 2 ps

IRQ Relaase from MEZET
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ABSOLUTE MAXIMUM RATINGS*
VOLTAGE ON ANY PIN RELATIVE TO GROUND -0V TO +7.0V
OPERATING TEMPERATURE 0°C 1O 70°C
STORAGE TEMPERATURE -40°C TO +70°C
SOLDERING TEMPERATURE 260°C FOR 10 SECONDS

*Thisls a strass raling onty and funclional operalion of the davice atthese or any othar conditions above those
Indlcalad In the operation ssclions of this spacitication |s not implied. Exposure to absciule maximum rating
eondllions for extsnded periods of time may affect rallability,

RECOMMENDED DC OPERATING CONDITIONS (0°C TQ 70°C)

PARAMETER SYMBOL MIN TYep

Power Supply Voitage Vec 45 5.0 55 v 1
Input Logle 1 Vit 22 Vo403 v 1
Input Logke 0 Vie -0.3 +0.8 v 1
N - 3 A:T v n Y 70 g 3

PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Power Supply Currant e 7 15 mA 2
Input Loakage Iy -1.0 .0 BA 3
VO Leakags ho -to +1.0 pA 4
Irpt Current . haor -0 +500 pA 3
Output @ 2.4V o 1.0 mA 1,5
Output @ 0.4V Ny 4.0 mA 1
Write Protect Vokage Vip 4.0 425 4.8 v
CAPACITANCE (4 = 25°C)

PARAMETER SYMBOL

Inpt Capacance Ciy 5 pF

Output Capacitance Cour 7 pF
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HOTES 4.
1. Alvoltages are relersnced to ground.
AN outputs are open. 5.
3. The MOT pin has an intarnal pulldown of &
20 KQ.

FIGURE 4: OUTPUT LDAD

+3VOLTS

DUT +————

aaoqy

Appiies to the ADO-AD7 pins, the A3 pin.and
the SQW pin when each s in the high Imped-
ance state, ' o

The JAQ pin is open drain,
Meastired with a load as shown In Figure 4,

50 pF
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DS12887 BUS TIMING FOR MOTOROLA INTERFACE
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DS12887 BUS TIMING FOR INTEL INTERFACE WRITE CYCLE
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DS12557 BUS TIMING FOR INTEL INTERFACE READ CYCLE
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POWER DOWN/POWER UP TIMING

— ‘V — tn
Vg L
4 £ | — ! lnee
3 *7’ /L _ z:
= \ Yy /
7 i’
P
A ) = oy g ™o
le DAFA REIENTION
CURRENT SUPPLIED ox 2
FROM INTERNAL
LITHIUM EMERAY CELL
POWER DOWN/POWER UP TIMING .
PARAMETER SYMBOL MIN TYP MAX UNiTS NOTES
CE at Vi bafare Power-Down Yrp 0 ps
Vg slew from 4.5V 1o OV tg a0 s
(gg at Vi)
VYep slew from 0V to 4.5V ta 100 e
(ccg at Vi)
T8 at Vyy after Power-Up tRec 20 200 ms
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Expected Dala Aetention lor 10 years
NOTE WARNING

The real time clock will keep lime to an accuracy of
+1 minute per month during data retention time lor the

peariod of Ipn.

Under ne circumstances are negative undershoots, of
any amplitude, allowed whan device is in batiery backup
mode.
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CLOCK PLUS RAM

T

c £

il
=

. B'- ...”.. K -{ |-
=\ EQUAL SPACES AF =
1060 4010 THA
™a EQ-P”:I MOTE:
[ L] L) MAX
AN, 1320 t.as
MM 1353 381
BIN. 0.475 700
My 17.185 17.7a
TN 0345 .30
MM 4.78 9.40
ol | p1en | o3
MM 254 3%
EN. | oots | oo
MM o.38 .15
FiL | one | a140
MM | 2,79 254
A | soso | ane
MM | 228 279
HIN. | ose0 [ o0
MM 14.90 18.00
4N | ooos | aoi2
md | g20 030
KN | ono1s | oo -
MM | oam 0.53

it e}
b e
F=— =1

PINS 2,0, 18, 20, 21 AND 22 ARE MISSING BY
DESIGN.
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(A58)

3 RO OO OO Rk §

H PROGRAM CONTROL ELECTRIC APPLIANCE

»

3 RO O 3

ORG 0000H

SINP START

ORG 0003H

AJHP INT_0

ORG 0013H

LIHP INT_1

ORG D040

START:

ZERO EQU 3FH
ONE EQU 06H
WO EQU 5BH
THREE EQU 4FH
FOUR EQU 86 I
FIVE EQU 6DH
SIX EQU 7DH
SEVEN EQU 07H
EIGHT EQU TFH
NINE EQU 6FH
TIMEFLG  EQU 00H
OKFLG EQU 01H
FLG1 EQU 02H
FLG2 EQU 03H
FLG3 EQU 04H

e

C1)



FLG4
FLGS

FLGS

IGNORE
DIGIT
SEGH
DINLIGHT
KEYBD
PORTCL]
PORTCLZ
SECOND
SECALN
HIRUTE
MINALHK
HOUR
HOURALM
REG_A
REG_B

REG_C

SETB
SETB
SETB
SETB
CLR
CLR
CLR
MOV

{A53)

EQU
EQU
EQU

EQU
EQU
EQU
EQU
EQU

EQU:
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

EA

EXD
EX1
PX0
PX1
ITO
IT1

20H, #00H

05H
06H

O07TH

OFFH

0EO0OZH
OEOO1H
0EQ20H
OE0Z21H
0E003H
0E0Z3H
OEOCDH
0EOC1H
0EDC2H
OEQC3H
OEOC4H
DEOCSH
DEQCAH
OEOCBH

0E0CCH




MOV
MOV
MOV
MOVX
MOV
MOV

MOVX

MOV
Hov

MOVX

Hov

MOV

L (1) 4
MoV

MOVX

SJMP &

INT_D:
PUSH
PUSH
PUSH
PUSH
PUSH

(ABD)

R1, ®0FFH
DPTR, #PORTCL1
A, RBOH
@DPTR, A

DPTR, #PORTCL2
A, #82H

GDPTR, A

DPTR, #SEGH
A, R00H

8DPTR, A

P1, #00H

P3, #0FFH

DPTR, #DIMLIGHT
A, #0FFH

8DPTR, A

DPL
DPH
02H
03K

05H

e



(A61)

PUSH 06H

PUSH 36H

PUSH 5TH

PUSH ACC

CLR EA

MOV DPTR, #KEYBD sREAD KEYBOARD

Movx A,8DPTR

ANL A, #1FH
KEYD: s SCANKEY
CJNE A, ®12H,XEY1
JNB TIMEFLG, ENDZ
JIB OKFLG,END2Z
CJINE RO, #00H, KEEP_0
END2:

AJHP FINISH
KEEP_0:

MOV 30H, #00H

POSD1:

CJINE RO, #04H,POS02

MOV 41H, 30H

DEC RO

AJHP ENDZ

POS02:

CJNE RO, #03H, POS03
MOV 42H,30 K
DEC RO
AJMP END2

POS03:

CJNE RO, ¥02H,P0S04



HOV
DEC
AJNP
POS04:
CJNE
MOV
DEC
CLR
SETB

AJHP

KEY1:
CJINE
JNB
JB
CJNE
AJHP

KEEP_1:
Mov

POS11:
CJINE
MoV
DEC

END5:
AJMP

POS12:
CJINE
MoV

DEC

(AB2)

43H,30H
RO
END2

RO, #01H, ENDS
44H, 30H

RO

TIMEFLG
OKFLG

DISPLAY

A, #00H,KEY2
TIMEFLG, END5S
OKFLG, ENDS

RO, #00H, KEEP_1

END2

31H, #01K

RO, #04H,P0S12

41H,31H

RO

FINISH

RO, #03H, P0OS13

42H,31H

RO



(AB3)

AJMP END5

POS13:

CJNE RO, #02H, POS14
NOv 43H, 31H

DEC RO

AJMP ENDS
P0S14:

CJINE RO, ¥01H, END5

MOV 44H, 314
DEC RO

CLR TIMEFLG
SETB OKFLG

AJHP DISPLAY

KEY2:

CJNE A, ROZH,KEY3
JNB TIMEFLG, END5S
JB OKXFLG, END5S
CJNE RO, #00K,KEEP .2
AJHP END5

KEEP_2:

MOV 32H, #0ZH
PO521:

CJNE RO, #04H,POS22
NOY 41K, 32H

DEC RO

AJMP END5
pPos2z:

CJINE RG, 4031, POS23

MOV 42H, 3ZH




(AB4)

DEC RO

AJMP END5
P0OS23:

CJNE RO, #02H,POS24
MOV 43H, 32H

DEC RO

AJHP END5
P0OS24:

CJNE RO, #01H, ENDS
MOV 44H,32H

DEC RO

CLR TINEFLG

SETH OKFLG

AJMP DISPLAY
KEY3:

CJNE A, #01H,KEY4
JNB TIMEFLG, ENDS
JB OKFLG,ENDS
CJINE RO, #00H,KEEP_3

AJHP ENDS

KEEP_3:

MOV 330, #03H
POS32:

CJNE RO, #03H,P0OS33
Nov 42H, 33K

DEC RO

AJMP END5

POS33:




CJINE
MOV
DEC
END3:
AJHP
P0OS34:
CJINE
MOV
DEC
CLR
SETB

AJHP

KEY4:
CJNE
JNB
JB
CJNE
AJNP

KEEP_4:
MOV

POS42:
CJINE
MOV
DEC
AJMP

POS43:
CJNE

MOV

(AB5)

RD, #02H,P0OS34
43K, 33H
RO

FINISH

RO, #01H,END3
44H, 334

RO

TIMEFLG
OKFLG

DISPLAY

A, ¥04H, KEYS
TIMEFLG, END3
OKFLG, END3

RO, ¥00H, REEP_4

END3

34H, #04H

RO, #03H, P0OS43
42H, 34H

RO

END3

RO, #02H, POS44

43H, 34H



(A886)

DEC RO

AJMP END3

PGCS44:

CJNE RO, #01H, END23
MoV 448, 34H

DEC RO

CLR TIMEFLG

SETE OKFLG
AJNP DISPLAY

KEY5:

CJNE A, #07R,KEYE
JNB TIMEFLG, END3
JB OKFLG, END3
CJINE RO, #00H, KEEP_5
AJMP END3
KEEP_5:

MOV 35H, %054
POS52:

CJNE RO, #03H,POSE3
MOV 42H, 35H

DEC RO

AJHP END3

POS53:

CJINE RO, #02H, POSS4
MOV 43H, 35H

DEC RO

AJMP END3




(ABT)

POS54:

CJINE RO, #01H,END2
MOV 44H, 350

DEC RO

CLR TIMEFLG
SETB OKFLG

AJHP DISPLAY
KEY6:

CJNE 4, #05H,KEYT
JNB TIMEFLG, END3
JB OKFLG,END3
CJNE RO, #00H, XEEP_6
AJMP END4

KEEP_8:

MOV 36H, tD6H
POS62:

CJNE RO, #03H,POS64
MOV 42H, 36H

DEC RO

AJMP END4

POS64:
CJNE RO, #01H,END4
MoV 44H, 36H
DEC RO
CLR TINEFLG
SETB OKFLG

AJNP DISPLAY




(ABB)

KEY7:

CJNE A, ¥08H,KEYS

JNB TIMEFLG, END4
JB OKFLG, END4
CJINE RO, #00H, KEEP_7
AJHP END4
KEEP_7:

MOV 3TH, %07 H
POST2:

CJNE RO, #03H, POST4
MOV 42H,37TH

DEC RD

AJHP END4
POST4:

CJINE RO, #01H, END4
MOV 441, 37TH

DEC RO

CLR TIMEFLG

SETB OKFLG

AJMP DISPLAY
KEY8:

CJNE A, ¥0BH,KEY9

JNB TINMEFLG, END4
JB OKFLG, END4
CJNE RO, #00H,KEEP_B

AJMP FINISH
KEEP_8:

MOV 38H, $08H




(A83)

PO382:

CJNE RO, #03K,POS84
MOV 42H, 38H

DEC RO

AJWP END4
POSE4:

CJNE RO, #01H,END4
MOV 441, 38H

DEC RO

CLR TIMEFLG

SETB OKFLG

AJHP DISPLAY
KEY9:

CJINE A, ¥03H, TIMER
JNB TIMEFLG, END4
JB OKFLG, END4
CJNE RO, #00H,KEEP_9

AJHP END4

KEEP_9:
NOV 39H, ROJH
POS92:
CJNE RO, ¥03H, POS94
MOV 42H, 39H
DEC RO
END4: AJMP FINISH
POS94:
CJNE RO, #01H,END4

uov 44H, 380




(AT0)

DEC RO

CLR TIMEFLG
SETB OKFLG
AJMP DISPLAY

TIMER:

CJNE A, ®ODH, CANCLE
JB OKFLG, SETRTC
MoV RO, #04H

SETB TIMEFLG

AJMP FINISH
SETRTC:

MOv DPTR, #REG_B
b (014 A, #80H

HOVX @DPTR, A

yov DPTR, #SECOND
MOV A, $00H

NOVX 8DPTR, A

MOV DPTR, #¥INUTE
MOV A,47H

MOVX 8DPTR, A

MOV DPTR, #HOUR
NOV A,46H

MOVX 8DPTR, A

MOV DPTR, #REG_B

MOV A, #23H




HOVX
CLR
AJMP

CANCLE:
CJNE
CLR
CLR
MOY
Mov
MOV
MoV

AJMP

CH1:
CJNE
CLR
JNB
MOV
MOV
CLR
AJKP

NORN1:
MOV
MOy
MOV
CPL
AJNP

(ATD)

4DPTR, A
OKFLG
FINISH

A, 80CH, CH1
TIMEFLG
OKFLG

A, BIGNORE
46H, A
47H,A

RO, $IGNORE

FINISH

A, %06H,CH2
FLG1

OKFLG, NORM1
49H, 46H
4AH,47H
OKFLG

FINISH

A, $IGNORE
49H,A
4AH, A
P1.0

FINISH




CHZ:
CJINE
CLR
JNB
MOV
MoV
CLR
AJHMP

NORM2:
MOV
MO¥
MOV
CPL

AJMP

CH3:
CJNE
CLR
JNB
MOV
HOV
CLR
AJMP

NORN3:
MOV
MOV
MOV
CPL

AJHP

(AT2)

A, #03H,CH3
FLG2

OKFLG, NORM2
4BH, 46H
4CH, 47TH
CKFLG

FINISH

A, #IGNORE
4BH, A
4CH, A
P1.1

FINISH

A, #¥0EH, CH4
FLG3

OKFLG, NORK3
4DH, 48H
4EH, 47H
OKFLG

FINISH

A, #¥IGNORE
4DH, A
4EH, A
pP1.2

FINISH




CH4:
CJNE
CLR
JNB
MOV
MOV
CLR
AJMP

NORM4 :
NOY
MOV
MOV
CPL

AJMP

CH5:
CJINE
CLR
JNB
HOV
MOV
CLR
AJMP

NORMS:
MOV
Mov
MOV
CPL

AJMP

(AT3)

A, 80AH, CH5
FLG4

OKFLG, NORM4
4FH, 481
50H, 47H
OKFLG
FINISH

A, #IGNORE
4FH,A
50H,A
P1.3

FINISH

A, #10H, CHB
FLGS

OKFLG, NORM5S
SiH,46H
52H, 47TH
OXKFLG

FINISH

A, ¥IGNORE
S1H,A
52H,4
P1.4

FINISH




CHg:
CJNE
CLR
JNB
MOY
MOV
CLR
AJMP

NORME :
HOY
MoV
MOV
CPL

AJHP

DIMMR:
CJINE
CJINE
AJMP

DOWN:

INC
ACALL
MOV
MoV
MOVY
JB
CJNE

AJMP

(AT4)

A, #80FH,DIMMR
FLGB

OKFLG, NORM6
53H, 46H
54H,47H
OKFLG
FINISH

A, FIGNORE
53H,A
54H,A
P1.5
FINISH

A, #11H,BRIGHT
R1, #0FFH, DOWN
FINISH

R1

DELAY

DPTR, $DIMLIGHT
AR1

8DPTR, A
P3.2,FINISE
R1, #OFFH, DOWN

FINISKH




(A75)

BRIGHT:
CJNE A,#13H,FINISH
CJINE R1, $00H, UP
SJHMP FINISH

Up:
DEC R1
ACALL  DELAY
MOV DPTR, ¥DIMLIGHT
HOV A,R1
MOVX 8DPTR, A
JB P3.2,FINISH

CJINE R1, #00H, UP

FINISH:
JNB P3.2,FINISH
POP ACC
POP 57H
PopP 56H
PoP 06H
POP 05H
POP 03H
POP 02H
pPop DPH
PoP DPL
SETB EA
RETI

DELAY:




(ATB)

MOV RZ2, ¥0OFFH
DL1: Mov B3, 807FH
pL2Z: DJNZ R3,DLZ

DJNZ RZ,DL1

RET
DISPLAY:
HOV RB, #24H
LOCP: Hov R4, #00H
MOV DPTR, #DIGIT
MOV A, R4

MOVX GDPTR, A

INC R4

MoV A,41H

ANL A, $0FH

HOV RS, A

ACALL  SHOW

MOV DPTR, ¥DIGIT
MOV A,R4

HOVX 6DPTR, A

INC R4

NOV A,42H

ANL A, BOFH

HOV R5,A

ACALL  SHOW

MoV DPTR, $DIGIT

MOV A,R4




MevX
INC
MOV
ANL
Moy

ACALL

MOV
MOV
Hovx
INC
MoV
ANL
MOV
ACALL
DJNZ
MOV
MOV
MoV
HOYX
MOV
MOV

MOVX

PUSH
MOV
SWAP
MOV

XCHD

(A77)

8DPTR, A
R4

A, 43H
A, 20FH
R5,4
SHOW

DPTR, #DIGIT
A, R4
4DPTR, A

R4

A, 44K

A, OFH

RS, A

SHOW
R6,LOOP

R4, #0FFH
DPTR, #DIGIT
A, R4
aDPTR, A
DPTR, $SEGH
A, #00H

8DPTR,A

0CH
A,41H

A

RO, #42H

A,8RO




. ()

MOV
SWAP
Mov
XCHD

MOV

POP

LJMP

SHOW:
CJNE
(o)
MoV
HOVX
SJHP

NUM1:
CJNE
NOV
HOY
MOVX
AJKP

NUM2:
CJNE
MOV
MOV
MOVX

AJMP

(AT8)

48H,A

A,430

A

RO, ¥44H
A,8R0

47H, A

O0H

FINISH

R5, $00H, NUM1
DPTR, $SEGHM
A, #ZERO
8DPTR, A
DELAYZ

RS, $01H, NUN2
DPTR, #SEGK
A, ONE
8DPTR, &

DELAY?2

RS, #02H, NUM3
DPTR, #SEGM
A, $TWO
@DPTR, A
DELAYZ




NUNM3:
CJNE
MOV
MOV
HOVX
AJHP

NUM4:
CJNE
HOV
HOV
HOVX
AJHP

NUM5:
CJNE
MOV
HOV
HOVX
AJMP

NUME:
CJNE
HOV
NOV
MOVX
AJMP

NUNT:
CJNE
MOV
HOV

Movx

(AT9)

RS, #O3H, NUM4
DPTR, #SEGM
A,#THREE
8DPIR, A

DELAY2

RS, #04H, NUMS
DPTR, #SEGK
A, #fFOUR
4DPTR, A

DELAY2

R5, #05H, NUNG
DPTR, #SEGH
A, $FIVE
aDPTR, A

DELAY2

R5, #06H, NUNT
DPTR, #SEGM
A, #5IX
8DPTR, A

DELAY?Z

R5, $07H, NUMS
DPTR, ¥SEGHK
A, #SEVEN
G@DPTR, A




SJNP
NUN8:
CJINE
MOV
HOV
MOVY
SJHP
NUM9:
CINE
Mov
MOV

MOVX

DELAYZ2:
PUSH
PUSH
MOV

AGAIN:

REP:
DJNZ
POP
POP

RETURN:

(ABD)

DELAYZ2

R5, #08H, NUM9
DPTR, #SEGN
A, #EIGHT
8DPTR, A

DELAY2

RE, #09H, RETURN
DPTR, #SEGM
A, #NINE

G6DPTR, A

02H

03H

R2, #07TH

HOY R3, ROFFH
DJNZ R3,REP
R2,AGAIN

03H

0ZH

RET




(A81)
3RO Ok 3

5 INTTERRUPT1 ;

3 ORI 5
INT_1:

PUSH 02H

PUSH 03H

PUSH 05H

PUSH 06H

PUSH ACC

CLR EX1

MOV RE, #14H

MOV DPTR, #MINUTE

MOVX A, 8DPTR

MOV S6H, A sKEEP MINUTE AT 564
LOoOPZ: MoV RT, 00H
MOY DPTR, #HOUR

MOV A,B8DPTR

MOV B7TH, A sKEEP HOUR AT 57
PUSH ACC

SWAP A

ANL A, #OFH

Hov R5,A

MOV DPTR, #DIGIT
MOV A,RT

MovVX 4DPTR, A

INC R7
ACALL  SHOW
POP ACC

ANL A, B0FH



MOV
NOV
MOV
MOV
INC
ACALL
Moy
PUSH
SwaP
ANL
Hov
qov
MOV
MOVX
INC
ACALL
POP
ANL
MoV
MOV
MOV
MOVX
INC
ACALL
DJNZ
MOV
MOV
MOV
MOVX

(AB2)

RS, A

DPTR, #DIGIT
A,RT
8DPTR, A

R7

SHOW

A,S56H

ACC

A

A, k0FH

R5,4A

DPTR, #DIGIT
A,R7
8DPTR, A

R7

SHOW

ACC

A, ¥0FH

R5,4

DPTR, ¥DIGIT
A,R7
8DPTR, A

R7

SHOW
R6,LOOP2
R7, #0FFH
DPTR, #DIGIT
A,RT
@DPTR, A




(AB3)

HOV DPTR, #SEGN
MOV A, #00H

MOovX 8DPTR, A




(A84)

3OO OOk OOk
3 ON-OFF CHANNELS WITH TIMER ;
PR R S

MOV A,49H

CJNE A, #IGNORE,¥ORK_1

SJMP CHNZ

WORK_1: JB FLG1,CHN2
CJNE A,57H, CHNZ
MOV A, 4AH

CJNE A, 56H,CHN2Z

SETB FLG1
CPL P1.0
CHNZ: MOV A, 4BH

CJNE A, #IGNORE, WORK_2
SJMP CHN3

WORK._2: JB FLGZ,CHN3
CJNE A,57TH, CHN3
HOV A,4CH

CJNE A, 56H, CHN3

SETB FLG2
CPL P1.1
CHN3: HOV A, 4DH

CJNE A, #IGNORE, WORK_3
SJHP CHN4

WORK_3: JB FLG3,CHN4
CJNE A, 5TH, CHN4
Nov A, 4EH
CJNE A,56H, CHN4

SETB FLG3




CPL
CHN4:
CJNE
SJMP
WORK_4:
CJNE
MoV
CJNE
SETB
CPL
CHNS5:
CJNE
SJMP
WORK_.5:
CJNE
MoV
CJNE
SETB
CPL
CHNG 2
CJNE
SJMHP
WORK_6:
CJNE
MOV
CJNE
SETB
CPL

YES:

(AB5)

P1.2
MOV A, 4FH

A, 3IGNORE, WORK_4

CHNS

JB FLG4,CHNS
A,57H, CHNS

A,SOH

A,58H, CHNS

FLG4

P1.3

MOV A,51H

A, ®IGNORE, WORK_5

CHN8

JB FLG5, CHNG
A, 57H, CHNG

A,52H

A,58H, CHNG

FLG5S

P1.4

Mov A,53H

A, *1GNORE, WORK_6
YES

JB FLGE, YES
A,57H, YES

A,54H

4, 56H,YES

FLGS

P1.5




(A86)

JNB P3.3,%
SETB EX1
poP ACC
POP 08H
POP 0O5H
POP 03K
FOP 0ZH
RETI

END
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