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Abstact

This thesis is an application of telephone system to be the security system and to control in-house
applicance by sending DTMF signal as the command via the telephone line. Microcontrollor MCS-61 is
selected to control the system function. The security system can provide three telephone-numbers, it has
been programmed include the description of each alarm at any time system alarms. For the in-house
appliance controller, user also can control and check the operation of the system by using DTMF signal and

the correspond voice to tell the status of the system operation.
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v
9 -« ey A o 1]
106.05 V.  udavinnisasmausunasasdyqinussaiwdygioniulvidudy grufinasniisiadsa
2 4oy Ny b e . dy o
AryoyrunsrAanilendy Tnnlususiliddyginnssis insm@awmefavagluaniasilinnanineg
v A o o - < . . o
Aldfasihuaedn 1" wasdiefidyrunseiadmimiineniBawmaiiazinm  ilinanidaanun
= ar al = AJ 1 3 ar L% A'
disadn 0" Aananluguin 4.2 uasdtygrusaanildasgndesia Wiiudauresnaniu TngasEuaan
- - . ) A4 d o
nsddtycyreuanInuIniunia9as Timer gausn wanasyvinliasasludau Counter LAZ2RT BCD to
. K o A 4 . ‘
Decimal Y117 reset sruuliEusulmin 0 usrdygruandndndauniaazgnilewldiuness  Timer
a‘ J a‘ o 9 o a‘ = ] L L7 a
qah 2 easinlinsrasdtyeynisednneanuiaUsAsndyoyrnisunausingg - avibissuuiia
o O S vy . . 4.« y
AITNARILAZWILAUEY ndniudtygynmiiaanewinnees Timer 409 2 Aasgnilawliiu
BunMI892933 Counter wLLiL 16 axlH BCD wviwnaanuntlaubifussasludausainisudas BCD to
. A =5 o :’, A‘ ) 4 < - i) 3/
Decimal  usrafunsaiazidansmuaisesdyqrunssitidainnsdngindiaclidausesasas
“ . d o o P o An v o v O . a
Counter vuwitnsuazdiaviusuaueasdynnssisasumu i isen udniy Aalifiavda

Y 1412 5 et : .
Tdy MCs-51 ivanar I MCS-51 ﬁqmmﬁﬂwmLﬂunﬁmnﬂmﬁwﬁﬁu
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AA- o
1 ¢ ABOT lam Ly ZEANIT
S T
=30 ar'e  xOT
Xz % “ o
NA nasz ang
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JU% 4.3 UAAINATEIUATIRLATY YIS Ringing Tone
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2. dvumuqnmsﬂng/mm (Control Handset)
¥ d . Y g,

dauilaviuifiaiisunsanyinsdm Weasuduuaiuesdygunssadlénll ey
nsaruANAINdlssnanawia Mcss1  umsaiwanazidsuuuunisanynesdmi  Faemssie
' ¥ Ad J Ve 2 A fti v C‘J ¥
ArRUFRlA U s nATesinsdwidlaliionisany  Tasgunsaldavidluusmd
AI (A 1 < J [P o < - IJ
FmsnmsawafniaAranusmuszann 600 Teviu tie i winfurausyineusia Anesslunli 4.4
S‘ v o = e ° 2 v el 2 ¥ ° < =
damhdudaredettla avinliasgaienuinsdwiidranusimuninszusnianasianig

X x ¥ « o o
ATUA9ATIN VN eguanefuinsenyaeanTes neguaiaiasvgadedygannseic nisaduaned
) 1 o 3 | 4 0. ¥ a 0 A 4 )
raagiremiawlauanainazinmiiminliaausinumiumuseasasiuds  daimdmidensedas

dnemaadyqndngdaralunandaaiugas

L1
h——.
‘ o 688 3/|C 24| 18nF
@ | 4 B
L2 v
-
RELAY 5V

o] :

ULNZB83 ON/OFF HOOX

<
7 4.4 2993AANNNTENYAINY

3. faungiaudyans 13i979 (Detect Busy Tone)
' Y « £ . o r
dafaunmnivsashaaiagumeaununiy — dhaviiehalavianaashearanuaudiang
y o o 1 z o« ‘." 1
RasinWiiasygrouselidng Busy Tone) Tuainguane dndululassuilanaunsoandadogio
) J - &’ L 4 A ] ’ a k%4
LidenniaaulunisuaniidauasuanuaslssunanaaaATa ML A UNUUANNITAUNUILAY
J = o A' - o 4 4 L7 4 o o =) 9 .o" ]
wrnsatIf@nmainunazGuiundesaaie linfaudmiumsGundnaiasie i)
() o A L4 -
Keyayraubidaiidnraunfludyginanuilszann 400 Hz fusswgayn q 05 duiit u
J i 1] -4 - ’ o [ ) o 3
foyyrauiuamadnligunsainmsiinseld dneuzaesdygralidnuanidanli 45
dmiurasmansaaduyashiineesiasnuiiszandamaineeedled Tone Decoder
[ & ] o o« J 1] A e o
waf LM 567 Tednnsodfuquliiuasudlugesaouinlszanng 400 Hz aasdygadhidng Taeviamas
o o o : . o
UsmArausmuie 5 uazan 6 WillAszann 13.8 KQ Auaaslugili 4.6
y o a3 1x o .
diadidyquanuiitlszun 400 Hz munlidfuguaifidmni 01 3 1edled LM 567 avin

v e d - Py dd - -
Wieninnne 8 Aanuniu 0 Toav withileudtygyrupnutaunaguanmiiasnautnliugu
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@115 vdahifimstlewdyyrala - annizaestadniian 8 azdluanmucgavie +5 Taani auwiuléin

L] 24 A o t ar A
wgnsminlad LM 567 nnlssensldinansasdudnygyruaigbidnld TnanisUfuquanaudsauis
mlilaansFurarasiummusssiafiulszaanmewansadaiuesn o sedled anduende

nsquAnlagFuassiumlninssndneg 5 uaren 6 7e9 LM 567 1uleq

WL L
juu

!

I
! I
1

L

—
_q}

_._..’_..._..._-c_

A o~ ()
1% 4.5 uamsnoszaasdyyinilidnn Busy Tone)
Vs
1.5k0

8.5ka 001 uF
| Asgletf )

v8
Sw.1

A=
T DR {g=l
B2

= 0.0llpF -:-o.eglpr LMC567 ct

INPUT I 3 6
s0n ?

A
EJ AL
Rt
—

0.1 uF
H j: MEASURE Fogc
— WITH <10 pF PROBE

RtCt At Ct
#1 100k 300 pF
#2 10k - 300pF -
#3 5.1k 62 pF

o 2 9
91 4.6 uansITIRIRIURTIRALdTY oyrlaidng
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s nTisquanadlnsiuaatvedygadliineuds asudnileled M se7 1o
dryqruaalidng amuwmmﬁnwﬁm 8 yavladmanarazilu 0 Taavl Uszunns 05 il uas +5
Tyl Uszanm 05 Funi aapadasmudygruatslidn %qmmmmﬁa:ﬁ'\Lﬂ'\tﬂ')ﬁuwﬁ‘lﬁﬁﬁﬂ‘lﬂ
fledef 8255 usrhlsunmminisasageutaananinade  Waudalidlszananansdng
amumgashaBdnnissumniuuga daulssunansfasinnsdnmaiemuesdmssunlnl die

P 2y ° v
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4. UN1502ASNAUALNISITISUAANDE (DTMF Decoder and Encoder Unit)
- o A 1 4 o L4 “ 1 -
udruneaniduazdinniancuig 2 anud Tasavinnisoanmiarrudg AlAFUNIRINNIT
v an =y o o an o A )
nejumirlainsdwiidudeyguRdnes 4 In ussasinisdhsiadoygynuitnea 4 Tndusnuig
4 c o oam o dd L
walflunisnseandnhei®  dasinmisnafuwiilalnedwiaglda  ohuansdwiusanin 2
|
Pl
(% (% { ' . A ° J
doumsnanmiauazidinswara g (DTMF Decoder and Encoder Unit) Tldladiivinuiiniluns

nanmiauaziinsiauazdinswanoudeguas MT-880

oy

ANANIFTAY MT8880

o« & o/ (% ar 4 o
“tusFusadiuasidinmidanansiaAINg (DTMF receiver)
-~ z o« ar
Aulvvias Wlaassfunasan TIL

A 1 ar
41 Port 1@ausaiy MPU

v
Ansamssasaenaniausialed s
-awasoliunafalngd (Guard time) 160
‘fluladaninmge

-1 ] 4 ¥ =S

-mmmLaﬂn'mqﬂfrmnm'mauvgn'lé\' (Call Progress Mode)

fipuaunifiduguansten 1

1 W
Al eundniFlunmauinga
Arufsafnsdadiaaiulnsdmimalng
Auwifsaiursinnsa
Adudauiuraunames
Wlwetasguauauatan wha PABX
Adfammadniingdwiah
-msauAugUnsainaingdnd
Avinetassaunnmisingdin

251d 973l
sranmudyniuasinsdwilataun
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=

INBRTIALANNIINUNY MT 8880

>
9 018910 MEATDEA

1 N+ gueuauafnas (Noninverting) 1a9aa1luauil
2 IN- aduafinaf (Inverting) 1avaauannd

3 GS uRaNINU (gain)

4 Vref TusaAudda dAwiniu voDs2

5 vss At

6  0SCi 278UnN Oscillator 1

7 0sC2  wBumm Oscillator 2

8 TONE  17@Mwnzes DTMF niags

9  RW oy niadou T3awmed WeeauRy MTE880 40 CPU
10 CS 91 chip select (CS = 0 {@anin)
11 RSO 1@pnTasmn s
12 02 MAunnAyInRnITBITLIL

13 R mdumedinlldsa cpu u‘iaagj‘lutum CP uazgn Enable

1417 DO-D3 m-iia:;gasiaﬁu CPU Lﬁﬂ CS = 1 DO0-D3 azitlu High Impedance
18 EST 1ugaeidiaye DTMF fimsaaaaulignieslatasiiuaedn 1
19  ST/GT IFB99AT stering Tinput WAY Guard time output
20 VDD T@eaan

TRse85 19129 MT-8880

A © A o o ar L o 4 J -
MT-8880 hiladmimimidusinfuusssiody oensiauazidhnisaauid (DTMATAMANIR

] 4 - 1] -~
Tunsidengasmuidusuwnfifenda Call Progress Mode a¥laeldimaluladi 1502 cMOS Asfiu
Itianuasiipuideage mafurrwidaiulnednds imsguanted MT8870 dounedalide

a a - o ¥ - o -
Arasasaindpndwmad DA Mlidarsuneusdygrurndgin ludonaasansannui
- - P o 4 oAk
Hmalirgawassaindamhdivad druiunsaenudguuazanulion §aussnansianungna 16
CJ [ < < [] GJ v B
arwiwieaniuargmassnd in - uwssdadisamdygrouian  doumetuniduan
waml Fegansnlfudmsaengls Taenssiegunsalneuemavinmilusasuand (Latch) 3 antus

i . o y v
FerruaziBannising < 189 MT-8880 uaalugilf 4.7 uargiin 48 uamalaseaianaluses MT-8880

Wandunisvinemunialu MT-8880
- :J " A -
MT-88801sznaudiaaniaiuA iy (DTMA Aisusaufuny (Gain) 1830935 aeneliuasdou
A 1 A o [} o 4 ar
nmagdapnuig (DTMF) NEMITORINLLLL Mode Burst fntipannuiiudniiinsaniiasasiumalumpy

4 . o ] o«
fisafy MT-8880 @nanTnATLUANNIYILIEY MT-8880 1 Tatrimidiamesnislures MT-8880 %4
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IN«[] 1 L 24]7] voD
IN-(C] 2 23|] SUGT
Gs[] 3 22| ] ESt
VRef[(] 4 21| o3
vss[| 5 20| ] D2
oscil] e 1917 D1
oscal] 7 18] ] DO
NCL] 8 17{] NC
NC[] 9 160 ] NC
TONE[ ] 10 1517 IRQ/CP
RW([]11 1417 @2
csl]12 13]_] RSO
24 PIN SSQP

91l 4.7 uamsIEsiRuA1IY8s MT-8880

.,{ -1— DO
DIA Rowand || ransmitData  |dumgad| oo
y Column ; o Bus -{—D1
TONE Converlers s =4 Register Buller 0
heme — D2
Slatus - -l—D3
Tone Bursl Control Register interrupt
Galing Cct. T_ Loglc Loglc o .
= > |RQ/CP
IN+ — Dial Control
Tone |- Register
IN-— Filter High Group 111 pigital A B
Filter Algorithm ®2
GS =
and Code Control o _ =
|| Low Group H  Converler  leymen Register : = Cs
OSC1 ~1  Oscillator Filter 2] ; Control _
Circuit T . = RW
oscz ~| ‘ ' Aso
Bias C&':;:' | [ steerng Receive Data :
Clreult Logic Register ‘
I T 1 | PR " I
I | |
Voo VRt Vss ES SUGT

4
U 4.8 uamlaseaFrameluees MT-8880

dsznaudion  Taawmafudmanuy  Taawes AauANMIINL wadTaawmeiiayamele MT-8880

UsznaudadiudAty 6 dou Aa

4 .
-NANFARAEY QYA (filter section)
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-ﬂ']ﬁnﬂﬂ?ﬁ'ﬂm'}udﬁ {decode section)
-ﬂ’]ﬂl‘il"]i‘ﬁ'ﬁﬂ’]'mﬁﬁ {encode scetion)
-NARTIARBLATY Y0 (steering circuit)
-MATENERTYUINIAINUANGIN (differential input)

-natfinfeNd (oscillator)

o =l
MANTAIRTYYIUANIND
¥ o : da o A
Tugauiiazusndtyyins DTMFAMeanie nduAMuDARTIAINTGILASAIN Dinlat
de o o o - g _ , o o
draundusy 6 9tin aindandwes (six-order switched capacitor band pass filter) Fapamdnuentd

. . 4 d: 4 . 4
1 2 929 ABINAMNDGILATAINDA Tauans aansmlugi 4.9

! ] | W” Scaling Information —
Gh} 10 dB/Div

“[-4{—|~| Slart Frequency =0 Hz —
Stop Frequency = 3400 Hz
.................................... Rt K L | Marker Frequency = 697 Hz and [
1209 Hz

o 2 y
2 4.9 usnspaanEnldanmAnsasAd

Y al 4
nMAtARTAANDG
o o , . 4 . -
AND DTMF ignnsasiuuiasuds avinudestneaniarudeaniuiaealngldmeila
L B 44 ’ 4 t A a~r
nniuuLuAdnes uariinamisseuaadidundudusaatuinsg i DTMF wiali distlaaiu
dd o o : Y o o« u
ArutAUENNaN WentaneLdnANDTLYNsiR Atyty Ui EST (early steering) NRzuaAfin

. s o 4. T d
amilAnaanianldanarudig 10 e Tuansed 4.1

o al o
MATITHRANGY ,

- Ay e d . an - .
madamiaruiy Amhnlunmsdihnisdygyiomisea 4 in dudygrueiuiguins

5 16 AAIND TIUNAUINEURININ InenismsaufanATanaamul 3579545 MHz luns
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¥ * o 2 aa -y ar (s J
¥ nmnuie OTVMR lTaednudaysianes 4 Tin lUdGaamefiayaneluy MT-sss0 tialilunns

enandmnluain

F {low) F (high) NO TOE Q4 Q3 Q2 Q1
697 1209 1 H 0 0 0 1
697 1336 2 H 0 0 1 0
697 1477 3 H 0 0 1 1
770 1209 4 H 0 1 0 0
770 1336 5 H 0 1 0 1
770 1477 6 H 0 1 1 0
852 1209 7 H 0 1 1 1
852 1336 8 H 1 0 0 0
852 1477 9 H 1 0 0 1
941 1336 0 H 1 0 1 0
941 1209 H 1 0 1 1
941 1477 # H 1 1 0 0
697 1633 A H 1 1 0 1
770 1633 B H 1 1 1 0
852 1633 C H 1 1 1 1
941 1633 D H 0 0 0 0

- - ANY L Z 2 P4 z

13197 4.1 uansATinamsialdanATisng -
marsIAauNY QYN

n'auﬁq:ﬁmmﬂmﬁﬂm’m‘f‘lﬂﬂn‘lﬂﬁmﬁm azfinemmaneLianmindsTazaan
At il Tnadanganszasaansnadninsdnd éqm’mnﬂﬂu’lﬁﬁmmﬁﬂﬂnmLﬁwﬁqq
e magupsiiaiunasdantiarlify Tmﬂﬁﬂdﬂﬁmmﬁm&u‘lﬂqnﬁm daudassnenavinlagiuigo
fal&laeld RC sienmeuen ﬁtytyﬂmﬁm EST aziluaadn *1° u'm’lnﬁtﬁmﬁmzﬂzmmﬁﬁm'\uﬁvj
DTMF diwnaangUil 4.1 dlesn EST  husedn *1° vinl v, qq%uﬁmﬁuﬂ?zf-g C avaeszainli

- z J o/ - ar -y
wswiu v, gaauauivAmaalans wasnaaniafasoanniseanilusaernng 4 in
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Voo

SVGT
‘ESt

Ci

Ve

R

‘GTA - (F”C') in {VUD/ VyS‘)

'G"’. (IHCI) in IVDD/(VUD'V’SI}I

MT8880C/C-1

lg1p = (ApC1) In (Vpp / (Vpg-Vis)]

Igra = (R1CI) In (Vpp/Visy
Voo O‘———L

Rp = (RIR2) /(A1 + A2)
c1

SVGT

At A2
ESt
a) decreasing lGTP; ({\GTP < IGTA)
lgrp = (RIC1) In [Vpp/ (Vpo-Vis)
lgra = (RPC1) In (Vpp/Vis)
Ap = (RIA2) /(A1 + RZ)
Ve ——
~op)
SVGT

A1 R2
ESL

b) decreasing IGTA; (IGTP » 1QTA)

A . 1
UM 4.10 uamIeTATIRRa LAY B ENINAURTUAAY

° -« « . ©v aat ©
m'i‘n’mummmmm“l‘nu {guard time) WFANITNITATUITU

¢ a0 < . . ) ) o o .
dmiua1dn nfalnad {guard time) e 429R0181199A N T RENITR RN

o~ -4 (PR ] « :’/ 1 4 4 Ver e o ‘:l v < | « :l/
fuvSaannndigaaiiesialy ‘]N“wllﬂmﬂ'\?ﬂ’aumqqﬁmﬂanmﬂ’l'mnuu{]ﬂﬂﬂ\i“?ﬂﬂﬂ‘lﬂquﬂqﬂLT’WN

-3 (:’/ J A o (- ¥ ar .
Blag RC ARemfaimiiues  dladygyrumuddandunifazbifimsoeasiadusoereany

v
o ° ]
mamaaaLazAaInang Faingly 4.10

MATEEFYYIUANHUANAN

- o < o ,
wasdaudunmaay  MT-ess0  umessluanTnawnsaliudnmuanealaasanssniauan

A. 4 ' ar & § o -~ 1} -~
wudililalf 411 uamenssiessssnsandiiuBunn TaeansoAungnAMNLANANTRIEY

nnuasBunuaud XAl
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aRT11EE (A, diff) Rg/Ry

Sunmdniiuand 2, diffh = 2(R;2 + (1WCA12

IN+
Oo— l— » o
C Rin
= GS
VRet
VOLTAGE GAIN MT8880C/C-1
(Ay) = Re/ Riy ‘

A 1} -
JUN 4.11 UAPINNIFABNATAIATUNT

°o_ o <

matulafad
d‘i’ al ) ] aq ] e >3 4
meatinelulafaziicasnaagnmely WesusirausAmianaaun 3.579545 MHz fignansald

v . "> a2 N 3
Ul nssianainilinaDULanIiagLn 4.12

mMT78880C/C-1 MT78880C/C-1 MT8880C/C-1
0OSCt 0OscC2 OsC1 0SsC2 0OSCt 0SC2
LDI
|
3.679545 MHz

o . - o
31N 4.12 UAAINIFBNITHARAIIND

Microprocessor Interface
MT-8880 anansaidiansaiu MPU Tae MPU AQUANMARILTEY MT-8880 nmailisuddd
o’ o’ fd o g & [ &
Widaameinmeluresi Tuliznaudatiaames 3 4ia Al As FRawefmuguuasidnnafisng

o <l o o o ' ey [ 4 o <
A0NUE TTBALBATBIANFIURLTIVIFAN 1 LAAITIRADIUAPIANANZIIN 4.2
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RSO RW FUNCTION

0 0 Write to Transmit Data Register
0 1 Read from Receive Data Register
1 0 Wirite to Control Register
1 1 Read from Status Register

b3 b2 b1 b0

RESL IRQ CP/DTMF TOoUT
b3 b2 b1 b0
CR S/D TEST BURST

FN9AN 4.2 uAsnEsBEATing 1 1eTAamas

Voo

(u}
c3
:1‘ 11l
..ch LB
>
S
>
?}m 5
bl
] >
5
§ >
1 r
n >
1 ro
8 >
-
-y
»
] >
-
] -

MT18880CIC-1
L
o Rt —L| INe vou
DIMFICP -l =]~ SUGT
-] as ESt
82 —{] vrel 03
o ]vss D2
I—_—I| DI——[ 0sc1 D1
osc2 Do
DTME []rone  TAGICP
ouwur [ - o2
‘ I—C €8 Aso
Noles:

R1, A2 = 100 ki1 1%
R3I =374 1%

R4 = 3.3k 10%

A = 10K 2 {min.)

C1 = 1000F 5%

C2 « 100 vF 6%

C3 » 1000F 10%"
C4 = 10 nF 10%
X-tal « 3.579545 MHz

&w \

> TopP
or pC

* Microprocessot based sysiems can inject undesirable nolse into

the supply rails. The performance of 1he M18880 can be oplimized
by keeping nolse on the supply rafls 1o a minimum, The decoupling
capacitor (C3) should be connectad close to the device and ground
Ioops shoutd be avoidsd.

o o
U 4.13 uamagiiasasldaines MT-8880
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N

5. 47U Voice Memory uaz Tape Record
dausassmaiuiindenn  azldnsniiindemelagldletidsesdudnsinnisreunauiu

[ 4 i A o e 1 tJ L4
s Tnansueniiginadwndfiifiedtsls lumsfaniuindeas ersuauginsallvity
A gy 4 v y Aa ¥ ¥ , Y 3l v ¥
e lfiiunndeacuisdaimsdwenidlunsdiiamairameluin Wy Swandiinadnaunsems
y L4 A 3 o - [ -1 3 o
dgaiufinderny  wresiardamstiviindanuacuumsaly tnamatiacld led 1SD1420P s

o & '
Tuni@easin -

AD 1] e 1 28 Vcep
Al 2 —) 27 REC
A2 3] —] 26 XCLK
A3 4 [ —] 25 RECLED
A4 5] —] 24 PLAYE
A5 6 ] ) 23 PLAYTL

nc 7 ISD1200 |5 22 ne

NC 8] . ‘[T 21 ANAOUT

as 8] ISD1400 [ 20 aNAIN

AT 10 —1 19 AGC

NC 11 ] [—] 18 MIC REF
Vssp 12 [ ] 17 MIC
Vssa 13 [C] ] 16 Vcea
SP+ 14 d [—) 15 SP-

DIP/SOIC

A [ & . o &
U7 4.14 uansdnumuzantedledsndeaayauas ISD1420P

Vce _V_QC .\LCE- 1SD1200/1400 Y.‘.:E. Vee Vece
! 28 : C
o o e PR I L
REC —1— —— =l " VCCA 12 0.§ pF 1 KQ 160
’ LED N .00t uF ‘ 4 §S0 (T4 ] P SPEAKER
si \ P—; A3 VSSA - ’:..'
55 : b5l A4 P4 |
PLAYL Re<"R7<"R '_% AS SP- ;: .
8 79 18 —1 A6 ANAIN o} p
62 3
| 52w t00k] 100k 100k | [5o] o7 r | C1l 220
PLAVE 5 FLATL - anaouT 2LANAA—T 01 T cLecTR
STAVE ET
83 _ru_ 2] PLAYE o VKR ey MICROPHONE
05 © REC MIC REF T
RECORD Rg MG [ .
: AMA 5| RECLED  AGe |2
= 1KQ $281 xcLk c
= 6 A
= As 4.7 pF 10;2(1
. 470KQ Cs
. T _{ 01 pF

o L. o p
U 4.15 uanenasdadaBeayanldlediuasd 1so1420p
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(] ar [
o

. , o ¥y
daunruANsTIURMINREATE (Security Control) Mldlulasesuiiniu azlssnaudangausensor

' J [ o |74 d‘
piw 1 Taiseanldfcuiantaacunsilugin .16

INFRARED SENSOR

GAS SENSOR

MCS-51

CONTROLLER

SMOKE SENSOR

PYROELECTRIC SENSOR

A -4 ' o ar
71 4.16 uansweniaazunaa Sensor AN 7 183MUAILANITLILINIANLABAE

1. 2asAuUriusATlan

aeasBuniEn (infared) Tulassemihinndifenmasualue TruRndaduacinfuifinmg
wivinaieussguaaidiunadieentasin  Taeldyguuzasnsads deldeiaiuteu
anmstnAhiferlamnsisihdeiumuusaei it fsuaadedlatinda
a1 tutiu

nsl4lad 555 a¥ndeyqyiosiad Tnsldnmnsefuneanis Charge C, i R, Rt R Wle
unsuAsaN ¢, HAY 28V e avinbiassufBauiisuussugauwinnm  dnsysuliaasasuan
WamaeiendliBndeniiafunalh ¢, melszqsin Ry waza 7 ey ¢, Wle® sangod
dnsiianinn 3 axilussiusuazdloussiufl ¢, ansanta 187 farhinssdulinsasfe
HUEARIMIUNTERINAT  Flip-Flop ﬁﬁ‘lﬁuwﬁumﬁmqﬁuuﬂz Cy 'himmmmﬂﬂiza"lﬁﬁn'
maznendaweinehdaimifidusindazagluamay off duiu ¢ 4 A% Charge Anauusdiiy
Wi 237 ¢ fazauimuniiuinaduils

RINANHLAINNTBINAT mﬁud’rﬁfumqun’hmamﬁuﬁ'lﬁmqLmﬁv!mz%uaq’ﬁum?
Charhe WA discharg 184 C; Aldidn

993 Charge : 7= 0693(R 4 + RpIC4

) A
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(o)
:

initial and display
LCD

scan alarm and scan
ringing

off hook (system) 1—@

atarm and ringing

Yes

Yes ¢ off hook (system)

4

on hook {system) ﬁ
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dial tone No@

Yes

4

ﬁ

send number

YesPpi change number

*

O

No

check ring back Nopi change number

’

Ys <= y\
ring back stop No-ﬂ
Yes

O)



VOICE 1

:

delay 120 sec




on hook (system)

b

VOICE 2

l

check DTMF

No

2

Yes P

VOICE 3
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No

Yes P

start ringing

on hook
({telephone set)

connect line
telephone

n-6



receive digit
{call number)

No=p) 8 sec

Yes

4

count digit

assign call number
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—(

receive digit

Nop 8 sec

*

Yes

’

No

Yesip on device 2

’

No

YesPp on device 3

a0,
O,
O

No

Q)
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’5

No

00

65 0 0 0 O

No

(e

YesPp

on device 4

YesPp

on device 5

Yes P

on device 6

Yes»

on device 7

Yes P

on device 8




n-10

—

receive digit

Nop 8 sec

*

Yes

Yes P off device 1

‘

5 O 6 b

No

YesP off device 2

’

No

Yes off device 3

No

O,

Flowchart siagafinanisitcuraslilsunsudiuriuannisiiagunsallvv



G-

5 0 6 O O

‘

No

00

No

O)

Yes P!

off device 4

Yes{

off device 5

Yes P

off device 6

YesP

off device 7

Yes P

off device 8
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o

receive digit

Yes
No
No

O

n-12

8 sec —-}@
device 1 on YesPp VOICE 5
No
‘ 2 VOICE 6
device 2 on Yes P VOICE 5
No
‘ P> VOICE 6

O O O O
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Yes

o W

#4 Yes

<

Yes

No

@4_

device 3 on

n-13

device 4 on

device 5 on

Yesp VOICE 5

No

i > VOICE 6
Yesp) VOICE 5

No

* ¥ VOICE 6
Yes{p VOICE 5

No

i P VOICE 6

65000 0O




Yes

I
g <c: ><"—'<:>

#7 Yes

2 Q‘
* 8

No

®<_

device 6 on

n-14

device 7 on

device 8 on

Yesp VOICE 5

No

‘ > VOICE 6
Yesp VOICE 5

No

* » VOICE 6
Yesp VOICE 5

No

‘ P VOICE 6

560 6 O O O




record (20 sec)
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delay (120 sec)

l

VOICE 7

I

record (20 sec)
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10
15
20
25
30
35
40
50

70

80

100
110
120
130
140
150
160
180
190
200
210
220
230
240
250
260
270
280
290
300
310
350

DIM A(3),B(3),C(3),D(3)

A(1)=(0E0B0H) : A{2)=(0EQAOH) : A(3)=(0EOCOH)
B(1)=(0E081H) : B(2)=(0EOA1H) : B(3)=(0EOC1TH)
C{1)=(0E082H) : C(2)=(0E0AZ2H) : C(3)=(0EOC2H)
D(1)=(0E083H) : D(2)=(0EOA3H) : D(3)=(0EOC3H)
DIM X(20),Y(2),W(7),H(20),F(20)

DIM P(20)

Y(1)=01 : Y{2)=00

U=7:U1=3

X(1)=0 : X{2)=0 : X(3)=0 : X{4)=0 : X(5)=0
X(6)=0 : X(7)=0

H{1)=0 : H(2)=0 : H(3)=0

XBY(D(2))=089H

XBY(D(3))=08BH

XBY(D(1))=089H

XBY(A(2))=00

XBY(B(2))=00

XBY(A(3))=00

U2=0:T=0

C2=(0E060H)

W2=(0E062H)

FORI1=1T02: NEXT|

XBY(C2)=030H

FOR I=1 TO 100 : NEXT |

XBY(C2)=030H

XBY(C2)=030H

XBY(C2)=038H

XBY(C2)=0CH

XBY(C2)=06H

XBY(C2)=080H

FOR I=1 TO 100 : NEXT |

XBY{C2)=01

GOSUB 600

DO



360
370
380
390
400
410
600
610
620
630
640
650
660
670
700
710
720
730
740
750
800
810
820
830
840
850
1990
2005
2010
2015
2020
2025
2030
2035

A1=XBY(C(1))
B1=XBY(C(3)
UNTIL A1>=1.0R.B1>=1
IF B1>=1 THEN 10000
IF A1>=1 THEN 20000
END
FOR J=1T0 9
GOSUB 700
GOSUB 800
FOR I=1 TO 1500 : NEXT |
XBY(C2)=01
NEXT J
RETURN
END
XBY(C2)=080H
FOR I=1T0 8
READ X2
XBY{(W2)=X2
NEXT |
RETURN
XBY(C2)=0COH
FOR 1=1TO 8
READ X2
XBY(W2)=X2
NEXT |
RETURN
END
XBY(D(1))=089H
XBY(B(1))=0DH
XBY(A(1)=03
XBY(A(1))=02
XBY(B(1))=00
XBY(A(1))=03
XBY(A(1))=02

1-2



2040
2045
2050
2055
2057
2060
2065
2070
2075
2080
2085
2080
2095
2100
2105
2107
2110
2115
2990
3005
3010
3015
3020
3025
3030
3035
3040
3045
3050
3055

3060-

3065
3070
3075

XBY(B(1)=05
XBY(A(1)=01
XBY{A(1))=00

FOR =1 TO 20 : NEXT |
G=(Q.OR.8)
XBY(A(2)=G

FOR 1=1 TO 20 : NEXT |
FORK=1TO U
XBY(B(1))=X(K)

FOR J=1TO 2
XBY(A(1)=Y()

FOR I=1 TO 5 : NEXT |
NEXT J

FOR 1=1 TO 150 : NEXT |
NEXT K

Q=(G.AND.247)
XBY(A(2)=Q

RETURN

END

XBY(D(1))=083H
XBY(B(1)}=00
XBY(A(1))=03
XBY(A(1))=02
XBY(D(1))=08BH
XBY(A(1))=09H
FORI=1TOU

Fl)=X(l)

NEXT |

V=U : U=0

TIME=0 : DBY{47H)=0 : CLOCK 1

DO

U=U+1

DO
E=XBY(B(1))
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3080
3085
3080
3095
3100
3110
3120
3130
3140
3150
3170
3180
3300
3310
3320
3330
3340
3350
4005
4010
4015
4020
4025
4030
4040
4045
4050
4055
4060
4065
4070
4075
4080
4085

UNTIL E>15.0R.TIME>8
IF TIME>8 THEN U=U-1
DO

E=XBY(B(1))

UNTIL E<15.0R.TIME>8
X(U)=E

WHILE TIME<8
CLOCK 0

IF U>0 THEN GOSUB 3300
IF U=0 THEN U=V
RETURN

END

Ut=v

FOR I=1TOV

H{l)=F())

NEXT |

RETURN

END

XBY(D(1))=089H
XBY(B(1))=00
XBY(A(1))=03
XBY(A(1))=02
XBY{D(1))=08BH
XBY(A(1))=09H

N=0

TIME=0 : DBY{47H)=0 : CLOCK 1
N=N+1

DO

M=XBY(B(1))

UNTIL M>15.0R.TIME>5
IF TIME>5 THEN N=N-1
DO

M=XBY(B(1))

UNTIL M<15.0R.TIME>5

-4



4090
4100
4105
415
4120
5005
5010
5015
5020
5026
5030
5035
5040
5045
5050
5055
5057
5060
5065
5070
5075
5080
5085
5090
5095
5100
5105
5110
5115
5120
5125
5130
5135
6005

0=M

CLOCK 0

IF N=0 THEN 0=0
RETURN

END

XBY(D(1)=089H
TIME=0 : CLOCK 1

DO

A=XBY(C(1))

UNTIL A>=1.0R.TIME>10
DO

A=XBY(C(1))

UNTIL A=0.0R.TIME>10
DO

A=XBY(C(1))

UNTIL A>=1.0R.TIME>10
CLOCK 0

TIME=0 : DBY(47H)=0 : CLOCK 1
DO

A=XBY(C(1))

UNTIL TIME>0.3

DO

B=XBY(C(1))

UNTIL TIME>0.8

DO

C=XBY(C(1))

UNTIL TIME>1.4

DO

D=XBY(C(1))

UNTIL TIME>3.9

CLOCK 0

RETURN

END

A=0

U-5



6010
6015
6020
6025
6030
6040
6045
7005
7007
7010
7020
7030
7040
7050
7060
7070
7080
7080
7100
7110
7120
7130
7140
7150
7160
7170
7180
8005
8010
8020
8030
8040
8050
8060

XBY(D{1)}=08¢H

TIME=0 : DBY(47H)=0 : CLOCK 1
DO

A=XBY(C(1)

UNTIL A>=1.0R.TIME>1

RETURN

END
A=0:B=0:C=0
D=0
XBY(D(1)}=083H

TIME=0 : DBY{47H)=0 : CLOCK 1
DO

A=XBY(C(1))
UNTIL TIME>0.3
DO

B=XBY(C(1))
UNTIL TIME>0.8
DO

C=XBY(C(1))
UNTIL TIME>1.4
DO

D=XBY(C(1))
UNTIL TIME>2
CLOCK 0

IF A=0.AND.B=0.AND.C=0.AND.D=0 THEN 10260
GOTO 7020
END
XBY(D(1))=089H
XBY(B(1))=0DH
XBY(A(1))=03
XBY(A(1))=02
XBY(B(1))=00
XBY(A(1)=03
XBY(A(1))=02
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8070
8080
8080
8100
8110
8120
8130
8140
8150
8160
8170
8180
8190
8200
8210
8220
8230
8240
8250
9005
9010
9015
9020
9025
8030
9035
9040
9045
9050
9055
9060
9065
8070
8075

XBY(B(1))=05
XBY(A(1))=01
XBY(A(1))=00

FOR I=1TO 20 : NEXT |
G=(Q.OR.08)
XBY(A(2))=G

FOR I=1TO 20 : NEXT |
FOR K=1TO U1
XBY(B(1)=H(K)

FOR J=1TO 2
XBY(A(T)=Y(J)

FOR I=1 TO 5 : NEXT |
NEXT J

FOR I=1 TO 150 : NEXT |
NEXT K

Q=(G.AND.247)
XBY(A2)=Q

RETURN

END

V=U

U=3

W(T)=1 : W(2)=9 : W(3)=1
XBY(D(1))=089H
XBY(B{1))=0DH
XBY(A(1))=03
XBY(A(1))=02
XBY(B(1))=00
XBY(A(1))=03
XBY(A(1))=02
XBY(B(1))=05
XBY(A(1))=01
XBY(A(1))=00

FOR I=1 TO 20 : NEXT |
G=(Q.0R 8)



9080 XBY(A(2))=G

9085 FOR I=1TO 20 : NEXT |
9090 FOR K=1TO U

9095 XBY(B(1)=WI(K)

9100 FOR J=1T0 2

9110  XBY(A(I)=Y(J)

9115 FOR I=1TO 5 : NEXT |
9120 NEXTJ

9125 FOR I=1TO 150 : NEXT |
9130 NEXT K

9135 Q=(G.AND.247)

9140 XBY(A@2)=Q

9145 U=V

9150 U2=0

9160 RETURN

9170 END

10000 Q=00

10010 XBY(A(2))=Q

10020 FOR =1 TO 1500 : NEXT |
10030 Q=01

10040 XBY(A(2)=Q

10050 FOR 1=1TO 10 : NEXT }
10070 Q=19

10080 XBY(A(2)=Q

10090 FOR I=1 TO 10 : NEXT |
10100 GOSUB 6005

10110 JF A=0 THEN GOTO 10000
10120 «IF A=1 THEN Q=23

10130 XBY(A(2)=Q

10140 JF U2=0 THEN GOSUB 2005
10150 IF U2=1 THEN GOSUB 8005
10160 IF U2=2 THEN GOSUB 9005
10165 IF U2>2 THEN GOSUB 9005
10170 Q=19

-
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20090
20100
20110
20130
20140
20150
20160
20170
20180
20190
20200
20210
20220
20230
20240
20250
30000
30010
30020
30030
30040
30050
30060
30070
30080
30090
30100

30120-

30130
30140
30150
30160
30170
30180

TIME=0 : CLOCK 1
DO

UNTIL TIME>20
XBY(BI(2))=00
Q=19
XBY{A(2)=Q
GOSUB 4005

IF 0=0.0R.0>7 THEN 43180

IF O=1 THEN 31000

IF O=2 THEN 32000

IF O=3 THEN 33000

IF O=4 THEN 34000

IF O=5 THEN 35000

IF O=6 THEN 36000

IF O=7 THEN 30000
END

Q=83

XBY(A(2))=Q

FOR 1=1 TO 10 : NEXT |
TIME=0 : CLOCK 1

DO

Q=115

XBY(A(2))=Q

FOR 1=1 TO 1000 : NEXT |
Q=83

XBY(A(2))=Q

FOR I=1 TO 800
S=XBY{(C(2))

IF S>=1 THEN 30150
NEXT |

UNTIL $=1.0R.TIME>120

CLOCK 0

IF S>=1 THEN 30360
Q=23

%4-10



30190
30200
30210
30220
30230
30240
30250
30260
30270
30280
30290
30300
30310
30320
30330
30340
30350
30360
30370
30380
30390
31000
31005
31010
31020
31030
31040
31050
31060
31070
31080
31090
31100
31110

XBY(A(2))=Q

FOR I=1 TO 10 : NEXT |
XBY(B(2))=64

TIME=0 : CLOCK 1

DO

UNTIL TIME>8

CLOCK 0

XBY(B(2))=00

Q=19

XBY(A(2)=Q

FOR 1=1 TO 10 : NEXT |
XBY(B(2))=128

TIME=0 : CLOCK 1

DO

UNTIL TIME>20

CLOCK 0

XBY(B(2))=00

Q=00

XBY(A(2)=Q

GOTO 350

END

Q=23

GOTO 50000
XBY(A(2))=Q

FOR I=1 TO 10 : NEXT |
XBY(B(2))=04

TIME=0 : CLOCK 1

Do

UNTIL TIME>6

CLOCK 0

XBY(B(2)=00

Q=19

XBY(A(2)=Q

FOR I=1 TO 10 : NEXT |
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31120 GOSUB 3005

31130 GOTO 43000

31140 END

32000 GOSUB 40000

32010 GOSUB 4005

32020 IF 0=0.0R.0>9 THEN 43180
32030 IF O=1 THEN T=(T.OR.01)
32040 IF 0=2 THEN T=(T.OR.02)
32050 IF O=3 THEN T=(T.OR.04)
32060 IF O=4 THEN T=(T.OR.08)
32070 IF O=5 THEN T=(T.OR.16)
32080 IF O=6 THEN T=(T.OR.32)
32090 IF O=7 THEN T=(T.OR.64)
32100 IF O=8 THEN T=(T.OR.128)
32110 IF O=9 THEN 43000

32120 XBY(A@)=T

32130 GOTO 43000

32140 END

33000 GOSUB 40000

33010 GOSUB 4005

33020 IF 0=0.0R.0>9 THEN 43180
33030 IF O=1 THEN T=(T.AND.254)
33040 IF O=2 THEN T=(T.AND.253)
33050 IF O=3 THEN T=(T.AND.251)
33060 IF O=4 THEN T=(T.AND.247)
33070 IF O=5 THEN T=(T.AND.239)
33080 IF 0=6 THEN T=(T.AND.223)
33090 IF O=7 THEN T=(T.AND.191)
33100 IF O=8 THEN T=(T.AND.127)
33110 IF 0=9 THEN 43000

33120 XBY(A@)=T

33130 GOTO 43000

33140 END

34000 T=00



34010 XBY(AQ@)=T

34020 GOTO 43000

34030 END

35000 L=XBY(B(3))

35002 XBY(C2)=01 : XBY(C2)=080H
35006 XBY{W2)=68 : XBY(W2)=69 : XBY(W2)=86 : XBY(W2)=73
35008 XBY{(W2)=67 : XBY(W2)=69 : XBY(W2)=35 : XBY{W2)=160
35010 GOSUB 40000

35020 GOSUB 4005

35025 XBY(C2)=0COH

35030 IF 0=0.0R.0>9 THEN 43180
35040 IF O=1 THEN 35200

35050 [IF O=2 THEN 35300

35060 IF O=3 THEN 35400

35070 IF O=4 THEN 35500

35080 IF O=b6 THEN 35600

35090 IF O=6 THEN 35700

35100 [F O=7 THEN 35800

35110 IF O=8 THEN 35900

35120 IF O=9 THEN 43000

35130 END

35200 L=(L.AND.O1)

35203 XBY(W2)=49

35205 IF L=1 THEN GOSUB 41000
35210 IF L=0 THEN GOSUB 42000
35220 GOTO 43000

35300 L=(L.AND.02)

35303 XBY(W2)=50

35305 iF L=2 THEN GOSUB 41000
356310 IF L=0 THEN GOSUB 42000
35320 GOTO 43000

35400 L=(L.AND.04)

35403 XBY(W2)=51

35405 IF L=4 THEN GOSUB 41000



35410
35420
36500
35503
35506
36510
35620
35600
36603
35605
35610
36620
35700
35703
36705
35710
36720
35800
35803
35806
35810
36820
35900
35903
35906
35910
36920
35930
36000
36010
36020
36030
36040
36050

IF L=0 THEN GOSUB 42000
GOTO 43000

L=(L.AND.08)

XBY(W2)=52

IF L=8 THEN GOSUB 41000
IF L=0 THEN GOSUB 42000
GOTO 43000

L=(L.AND.16)

XBY(W2)=53

IF L=16 THEN GOSUB 41000
IF L=00 THEN GOSUB 42000
GOTO 43000

L=(L.AND.32)

XBY(W2)=54

IF L=32 THEN GOSUB 41000
IF L=00 THEN GOSUB 42000
GOTO 43000

L=(L.AND.64)

XBY(W2)=55

IF L=64 THEN GOSUB 41000
IF L=00 THEN GOSUB 42000
GOTO 43000

L=(L.AND.128)

XBY(W2)=56

IF L=128 THEN GOSUB 41000
IF L=00 THEN GOSUB 42000
GOTO 43000

END

Q=23

XBY(A(2)=Q

FOR I=1 TO 10 : NEXT |
XBY(B(2))=64

TIME=0 : CLOCK 1

DO
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36060 UNTIL TIME>8
36070 CLOCK 0

36080 XBY(B(2))=00

36090 Q=19

36100 XBY(A(2))=Q

36110 FOR I=1 TO 10 : NEXT |
36120 XBY(B(2))=128

36130 TIME=0 : CLOCK 1
36140 DO

36150 UNTIL TIME>20

36160 CLOCK 0

36170 XBY(B(2))=00

36180 GOTO 43180

36190 END

40000 Q=23

40010 XBY(A(2))=Q

40020 FOR I=1TO 10 : NEXT |
40030 XBY(B(2)}=08

40040 TIME=0 : CLOCK 1
40050 DO

40060 UNTIL TIME>7

40070 CLOCK 0

40080 XBY(B(2))=00

40090 Q=19

40100 XBY(A(2))=Q

40110 RETURN

40120 END

41000 Q=23

41005 XBY(W2)=160 : XBY(W2)=79 : XBY(W2)=78
41010 XBY(A(2))=Q

41020 FOR I=1TO 10 : NEXT |
41030 XBY(B(2))=16

41040 TIME=0 : CLOCK 1
41050 DO

2-15



41060
41070
41080
41090
41100
41110
41120
42000
42005
42010
42020
42030
42040
42050
42060
42070
42080
42090
42100
42110
42120
43000
43005
43010
43020
43030
43040
43050
43060
43070
43080
43090
43100
43110

UNTIL TIME>5

CLOCK 0

XBY(B(2))=00

Q=19

XBY(A(2)=Q

RETURN

END

Q=23

XBY(W2)=160 : XBY(W2)=79 : XBY(W2)=70 : XBY(W2)=70
XBY(A(2))=Q

FOR I=1 TO 10 : NEXT |

XBY(B(2))=32

TIME=0 : CLOCK 1
DO

UNTIL TIME>5
CLOCK 0
XBY(B(2))=00
Q=19
XBY(A(2))=Q
RETURN

END

Q=23

XBY(C2)=01
XBY(AQ2))=Q

FOR =1 TO 10 : NEXT |
XBY(B(2))=02
TIME=0 : CLOCK 1
DO

UNTIL TIME>20
CLOCK 0
XBY(B(2))=00
Q=19
XBY(A(2)=Q
GOSUB 4005

u-16



43120
43130
43140
43150
43160
43170
43174
43177
43179
43180
43190
43200
43210
50000
50005
50010
50015
50020
50025
50030
50035
50040
50045
50050
50055
50060
50065
50070
50075
50080
50085
50090
50095
50100

IF 0=0.0R.0>7 THEN 43180
IF O=1 THEN 31000
IF O=2 THEN 32000
IF O=3 THEN 33000
IF O=4 THEN 34000
IF O=5 THEN 35000
IF O=6 THEN 36000
IF O=7 THEN 30000
END

Q=00

XBY(A(2)}=Q

GOTO 350

END

XBY(C2)=01
XBY(C2)=080H
XBY(W2)=78
XBY(W2)=49
XBY(W2)=61
XBY{W2)=160

FOR I=1TO 4
PU)=X(D)

IF P(l=10 THEN P()=0
P)=P(l)+48
XBY(W2)=P(l)

NEXT |
XBY(C2)=0COH
FORI=5TO U
Ph=X())

IF P(=10 THEN P(l)=0
P(}=P(})+48
XBY(W2)=P(l)

NEXT |

FOR I=1 TO 500 : NEXT |
XBY{C2)=01
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50105 XBY(C2)=080H
50110 XBYW2)=78

50115 XBY(W2)=50

50120 XBY(W2)=61

50125 XBY(W2)=160

50130 FOR I=17T0 4

50135 P()=H()

50140 IF P()=10 THEN P()=0

50145 P()=P(}}+48

50150 XBY(W2)=P()

50155, NEXT |

50160 XBY(C2)=0COH

50165 FOR I=5 TO U1

50170 P()=H()

50175 IF P(l}=10 THEN P()=0

50180 P()=P()}+48

50185 XBY(W2)=P{)

50190 NEXT |

50200 GOTO 31010

60000 DATA 80,82,79,74,69,67.84,176
60010 DATA 51,47,50,84,160,160,160,63
60020 DATA 83,69,67,85,82,73,84,89
60030 DATA 38,67,79,78,84,82,79,76
60040 DATA 67,82,69,65,84,69,68,160
60050 DATA 66,89,161,161,161,160,160,160
60060 DATA 80,161,160,84,72,65,78,69
60070 DATA 84,160,160,160,160,160,160,160
60080 DATA 67,79,68,69,160,61,160,51
60090 DATA 565,48,49,51,48,54,53,160
60100 DATA 78,161,160,84,72,65,87,65
60110 DATA 84,67,72,65,73,160,160,160
60120 DATA 67,79,68,69,160,61,160,51
60130 DATA 565,48,49,51,48,54,55,160
60140 DATA 77,161,160,82,65,84,65,71



60150 DATA 79,78,160,160,160,160,160,160
60160 DATA 67,79,68,69,160,61,160,51
60170 DATA 55,48,49,51,48,55,57,160
65000 END
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83C154

CMOS SINGLE - CHIP 8 BIT MICROCONTROLLER

» 83C154 - CMOS SINGLE-CHIP 8-BIT MICROCONTROLLER with factory mask-programmable ROM
* 83C154F ~The lnternal ROM code cannot be read or dumped after activation of a special protection
» 80C154 ~ ROMLESS version

© 83C154-1-16 M4z version
* 80C154-1-16 Mtz ROMless version
FEATURES
© 161 x 8 BIT INTERNAL ROM © INTERRUPT PRIORITY CONTROL
* 256 x BIT RAM ¢ 0TO 18 MHz
¢ 32 PROGRAMMABLE /0 LINES o BOOLEAN PROCESSOR
IMPEDANCE) ¢ 8 INTERRUPT SOURCES
sI'WIEE 16-BIT TIMER/COUNTERS * PROGRAMMABLE SERIAL PORT
(INCLUDING WATCH DOG AND 32 BIT TIMER) * 64K DATA MEMORY SPACE
° MK PROGRAM MEMORY SPACE o TEMPERATURE RANGE:
o FULLY STATIC DESIGN - COMMERCIAL
] POWER CONTROL MODES - INDUSTRIAL
DESCRIPTION

Figure 1. Block Diagram

The 83C154 retains all the features
of the MHS B0C52 with extended
ROM  capaclly (16K bytes),
256 bytes of RAM, 32 1/O lines, a
6-source 2-level inlerrupts, a full
duplex serial porl, an on-chip

oscillator and clock clrcuits, lhree
16 bit timers with extra features:
32 bit timer and watch dog
functions. Timer O and 1 can
be configuied by program tlo
Implement a 32 bit timer. The watch
dog functioncanbe actlivated ejther
with timer O, or timer 1 or both
together (32 bit timer).

In addition, the 83C154 has two
soltware selectable modes of
reduced activity forfurther reduction
of power consumption. In the Idle
Mode, the CPU is frozen while the
RAM is saved, and the limers, the
serial port,and the interrupt system
continue to function. In wer
Down Mode, the RAM Is saved and
the timers, serial poit and interrupls
continue to function when driven by
exlernal clocks. In addltion as forthe
MHS 80C51/C52, the stop clock
mode is also available.
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IDLE AND POWER DOWN
OPERATION .

Figure 3 shows the intemalldle and Power Down clock
conliguration. As illustrated, Power Down opesation
stops the oscillalor. The interrupt, setial port, and timer
blocks continue fo funclion only willi exlemal clock
(INTQ,INT1,10,T1).

O
}—_E—H

XIAL2 XIAL§

QSC -

INTERNUPT]
rLocs 7> SEFIALPOAL.
TIMER BLOCKS

h D=2
0

Figure 3.1dle and Power Down Hardware

ldle Mode operalion allows the Interrupl, serlal port,
and fimer blocks to continue to function withintetnal or
external clocks, while the clock lo CPU s gated of!,
The special modes are aclivatled hy sollware via he
Speclal Function Register, PCON.IIs hardware addiess
Is B7H.PCON Is not bit addressable.

PCON: Power Contiol Register

(MSB)

e ___{LSB)
[smoo[HeomrD] - [ GFi [GFo | PD oL |

Name and Function

Double Baud rate bit. When set
to a 1,the baud rate Is doubled
when the serlal port Is being
used In either modes 1,2 or 3.

Hard Power Down bit. Setting
this bit allows CPU to enter In
Power Down state on an
exlernal event (1to Otransition)
on bit Tt (p. 3-5) the CPU quit
the Hard Power Down mode
when bit T1 (p. 3-5) go high or
when reset Is activated.

Recover from Idle or Power
Down bit, When 0 RPD has no
effect. When 1,RPD permits to
exit from (dle or Power Down
with any non enabled Interrupt
source (except timex 2).In this
case the program start at the
next address. When Interru

is enabled, the appropriate
interrupt routine is serviced.

(Reserved)
General-purpose flag bit.
General-purpose flag bit.

Power Down bit. Setling this bit
gcﬂvates power down opera-
on,

Ide mode bit. Setting’ this bit
activates idie mode operation.



if 1's are written to PD and IDL at the same time.
PD lakes, precedence. The resel value of PCON is
(000X0000).

IDLE MODE
The Instruction that sets PCON.Q is the last instruction
axeculed before the Idle mode is activated. Once in
the Idle mode the CPU stalus Is praserved in its
entirety: the Stack Polnter, Program Counter, Program
Status Word, Accumulator, RAM, and all otherregisters
maintain thelr data during Idle. In the Idle mode, the
internal clock signal is gated off o the CPU, but
interrupt, timer and serlal port funclions are
malntained.Table 1 describes the stalus of the external
pins during Idle mode.
There are thiee ways to terminate the Idle mode.
Aclivation of any enabled Interrupt will cause PCON.O
1o be cleared by hardware, terminaling Idle mode.The
interrupt Is serviced, and following RETH, the next
Instruction to be executed will be the one following the
instruction that wrote 1to PCON.O.
The flag bits GF0 and GF1 may be used lo determine
whether the interrupt was received duting normal
execution or during the Idle mode. For example, the
instruction that writes to PCON.0 can also set or clear
one orboth flag bits. When idle mode is terminaled by
an enabled Interrupt, the service routine can examine
the status of the flag bits.
The second way of terminating the Idle mode Is with a
hardwatre reset. Since the osclllator Is still running, the
hardware reset needs to be aclive for onfy 2 machine
cycles (24 osclllator periods) to complela the reset
eration,

e third way o terminate the Idle mode Is the
activation of any disabled interrupt when recover Is
programmed (RPD =1). This will cause PCON.O to be
cleared.No inlerrupt is serviced. The next instiuction is
execuled. If interfupt are disabled and RPD =0, only a
reset can cancel the Idle mode.

POWER DOWN MODE

The Instruction that sets PCON.11s the lasl executed
pilorto entering power down.Once In power down, the
osclliator Is stopped. The conlents of the onchip RAM
and the Speclal Function Register Is saved during
met down mode. The three ways to terminate the
er Down mode are the same than the Idle mode.
But since the onchip osclliator Is stopped, the extemnal
interrupts, timers and serlal port must be sourced by
external clocks enly, via INTO, INT1,T0,T1.
In the Power Down mode, VCC may be lowered 1o

83C154

minimize clccult power consumption. Care must be
taken to ensure lhe voltage is nol reduced unti} the
power down mode Is entered, and that the vollage is
restored belore the hardware reset is applied which
lrees the oscillator. Reset should not be released until
the oscillalor has restarted and stabilized.

When using voltage reduction: interrupt, timers
and serlal port functions .are guaranteed in the VCC
speclfication limils.

Table 1describes the stalus ofthe external pins whilein
the power down mode. It should be noted that if the
power down mode is aclivated while in extemnal
program mernory, the port data that is held In the
Special Function Register P2 is restored to Port 2.Ifthe
port switchesfrom Oto 1,the port pints held high during
the power down mode by the strong pullup, T1,shown
in Figure 4.

¢ 105CrEO0s
“ 1
o
caron [
[ p—— T
I

Fig. 4:1/0 Buffers In the 83C154 (Ports 1, 2, 3)

STOP CLOCK MODE

Due to stalic design, the MHS 83C154 clock speed
can be reduced until 0 MHz without any dala loss In
memory o registers. This mode allows step by step
ulllization, and permils lo reduce system power
consumption by bringing the clock frequency down to
any value. At 0 MHz, the power consumption is the
same as In the Power Down Mode.

83C154 I/0 PORTS

The 1O diives for P1, P2, P3 of lhe 83C154 are
impedance programmable. The /O buffers for Porls
1,2 and 3 are implemented as shown In figure 4.
When the port lalch contains 0,all pFETS Infigure 4 are
off while the nFET is lumed on. When the port latch
makes a 0-to-1transition, the nFETtusns off. The strong
pullup pFET, T1, tums-on for two osclllator petiods,
pulling the output high veryrapidly. As the outputline is

Tabie 1. Status of the external pins during Idie and Power Down modes

Mode | ProgramMemory | ALE | PSEN | PORTO PORTY PORT2 | PORT3
Idle internal 1 i Port Data | Port Dala Port Data Port Data
idle External 1 1 Floating Port Dala Address Port Data

'B‘m{ Internal 0 0 PortDala | PortData | PortData | Port Data

m‘:" External 0 0 Floating Port Data Port Data Port Data




drawn high, pFET T3 turns on through the Inverter to
supply the IOH source currenl. This inverter and T3
form & latch which holds the 1and is supported by T2.
When Port 2 is used as an address port, [or access (o
external program ol data memory,any address bit that
contains a 1 will have his strong pullup tured onforthe
entire duration of the exteérnal memory access.

When an /O pin On Ports 1,2 or 3 Is used as an Input,
the user should be aware that the external circult must
sink current duting the logical 1-to-0 transition. The

maximum sink current is specified as ITL under the |

D.C. Specilicalions. When the input goes below
approximately 2V,T3 {urns offto save ICC curient.Note,
when returning to a logical 1, T2 is the only internal
pullup that is on. This will result In a slowrise time if the
user's circuit does not force the input line high.

The Input impedance of Port 1,2, 3 are progiammable
through the regisler IOCON. The ALF bit ({IOCONO) set
allof the Port 1, 2,3 lloating when a Power Down mode
occurs.The P1HZ,P2HZ P3HZ bits (IOCON1,I0OCON2,
IOCON3) setrespectivelythe Ports P1,P2,P3infloating
state. The 1ZC (IOCON4) allows to choose input
Impedance of all ports (P1, P2, P3). When IZC=0,T2
and T3 puilup of /O porls are aclive; the internal input
Impedance s approximalely 10K. When1ZC=10nly T2
pull-up is active. The T3 pull-upis turned olf by 1ZC.The
internal impedance is approximalely 100K.

PIN DESCRIPTIONS

vss

Circull ground potential.

vce

Supply voltage during normal, ldle, and Power Down
opetatlon.

PORTO

Poit 0 Is an 8-bit open drain bi-directional YO port.
Port Opins thathave 1's wiittento themfloat,and inthat
stale can be used as high-impedance inputs.

Port 0 Is also the mulliplexed low-order address and
dala bus during accesses lo extemnal Progiam and
Data Memory.In this application it uses stiong internal
pullups when emilting 1's. Port 0 also outputs the
code bytes during program verification In the 83C154
External pullups are tequlied duilng program
verlfication. Port O can sink eight LS TTL Inputs.
PORT1

Port 1 Is an 8-bit bi-directional #O port with internal
pullups. Port 1 pins that have 1's wiitten lo them aie

pulled high by the inlernal pullups,an In thal state can.

be used as Inputs, As inputs, Port 1 plns that are
externally belng pulled low will souice current (L, on
the data sheet) because of lhe internal pullups.

Port 1also receives the low-order address byte during
program vetification. In the B3C154, Poil 1 can slnk/
source three LS T1L Inputs. it can drive CMOS inputs
without external pullups.

P 2

Port 2 Is an 8-bit bi-directional ¥O porl with internal
pullups. Port 2 pins that have 1's wiltten to them are
pulled high by the internal pullups, and in that state
can be used as inputs. As inputs, Port 2 pins that are
exlernally being pulled low will source cutient (ILL,on

83C1564

the data sheet) because of the Internal pullups. Port 2
emits the high-order address byte during fetches from
external Program Memorz and during accesses to
external Dala Memory that use 16-bit addresses
(MOVX @ DPTR). In this application, it uses strong
internal pullups when emitting 1's.During accesses to
external Data Memory that use 8-bit addresses
(MOVX @R, Port 2 emils the contents of the P2
Speclal Function Register. .
ltalsorecelves the high-order address bits and control
signals during program verification inthe 83C154.Port
2 can sink/source three LS TTL inputs. It can drive
CMOS inputs without external pullups.

PORTS3 ] .

Port 3 is an 8-bit bi-directional I/O port with internal
pullups. Port 3 pins that have 1's wiilten to them are
pulled high by the internal pullups, and in that state
can be used as Inputs. As inputs, Port 3 pins that are
externally belng pulled low will source current (ILL,on
the data sheet) because of the pullups. It also serves
the functions of various speclal features ofthe MCS-61
Family, as listed below.

Port Pin Alternate Function

P3.0  RXD (seriat Input port)

P3.1 TXD (serlal output port)

£3.2  INTO (external interrupt 0)

P3.3 INT1 (external interrupt 1)

P3.4 TO (Timer O external input)

P3.5 Ti (Timer 1 external Input)

P3.6 (external Data Memory wilte strobe)

P3.7 RD (external Data Memory read strobe)
Poit 3 can sink/source three LS TTLinputs. it can dilve
CMOS inputs without external pullups.

RST

A high level on this for two machine cycles while the
osclitator Is running resels the device. An internal
pull-down resistor permits Powes-On reset using only
a capacitor connected o VCC.

ALE

Address Latch Enable output for latching the low byte
of the address duiing accesses to exlernal memory.
ALE Is activaled as though for this purpose at a
constant rate of 1/8 the osclllator frequency except
during an external data memory access at whichtime
one ALE pulse Is skipped. ALE can sink/source 8 LS
TTL Inputs. k can diive CMOS Inputs without an
external pullup.

PSEN

Progiam Store Enable output Is the read strobe to
external Program Memory. PSEN is activated twice
each machine cycle duiing felches from external
Program Memory. (However, when executing out qf
external Program Memoty, two activalions of PSEN are
skipped during each access lo external Data
Memory). PSEN is not activated during fetches from
Internal Program Memory. PSEN can sink/source 8LS
TTL inpuls. t can drive CMOS Inputs without an
external pullup.

P

EA
When EAis held high,the CPU execules out of intemnal
Program Memory (uniess the Program Counter

N



exceeds 3FFFH). When EA is held low, the CPU
executes only out of external Program Memory. EA
must not be floated.

XTALA

Input to the Inverling ampiifier that forms the oscillator.
Recelves the external oscillator signal when an
external oscillator Is used.

XTAL2

Ouémut of the inverting amplifier thal forms the
osciiator. This pin should be floated when an exiernal
oscillator Is used.

OSCILLATOR CHARACTERISTICS

XTAL1and XTAL2 are the input and output respectively,
of an Inverting ampiifier which Is conflgured for use as
an on-chip osclilator, as shown In figure 5. Either a
quartz crystal or ceramic resonator may be used.

To drive the device from an external clock source,
XTAL1 should be diven while XTAL2 Is left
unconnected as shown in figure 6. There are no
requirements on the duty cycle of the external clock
signal,since theinputtotheinternal clocking circuitryis
through a divide-by-two flip-flop, but minimum and
meaximum high and low times specilied on the Data
Sheet must be observed.

J._'__EI_L XTAL2: 18
'[ I r———* XTALI: 19

__1._ V8S: 20

Figure 5. Crystal Oscliiator

NC—— XTAL2: 18
EXTERNAL
SIGNAL

XTALY: 19

_L—VSS:20

Figure 6. External Drive Configuration
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~ 1 FRAME o
- N x B
‘ -8- or O BT
B 1
START BIT STOP BIT
INTERRUPT
TIMER FUNCTIONS -

in fact, imer O & 1 can be connecled by a software
instructiontoimplementa 32-bittimerfunction.TimerQ
(mode 3) or timer 1 (mode 0, 1, 2) or a 32-bit timer
consisting of timer O + timer 1 can be employed In
the walchdog mode, in which case a CPU reset s
generated upon a TF1 flag.

The Internal pull-up resistances at ports 1~ 3 can be
set 1o a ten times increased value simply by software.

Watchdog timer
RESET
i1 f [ > [ >—{GFuRSTCTAL
TIMER 0 {(MODER 3) §-BIT TF1

PBMEN 1 (MODE 013) [ Q
32-Di8 VIMER MODE

ICON
o 1, wot
32-bit timer [ICCON bit 8 (T32) =1}

[oo or [oa. o7 [0 o Joe. o7}
TWO §THO | T | THt TF
som | soma | oo | sems

C" TVMER D

PORT 1 SECONDARY FUNCTIONS
Thisisaquasi-bidirectionall/O port internallypulled up
when used as Input ports. Two of the ports have been
allocated a second function which are :
P1.0 [T2}: External clock input for timer/counter 2,
P1.1 [T2EX]): A trigger Input for timer/counter 2,to be
{&loadg? or captuted causing the timer/counter 2
eirupt.

INTERRUPT MODES

The MHS 80C154/83C154 is capable of handling
two external Interrupts, three interrupts from the limers,
and. one Interrupt from the setlal poit, through its
incorporated six source, two-level Interrupt stiuclure.
SERIAL PORTTIMING

The Interrupt Is executed afler the Stop Bit.

TIMER/EVENT COUNTER 2

Timer 2 Is a 168-bit timer/counter like Timers 0 and 1,1t
can operate either as a timer or as an event counter.
This Is selected by bit In the Spaciel Function
Register T2CON (Figure 7). It has thres operaling
modes: “capture”, “autoload” and “baud rate
generator”, which are selecled by bits in T2CON as
shown in Table 2.

Table 2.Timer 2 Operating Modoe
[RELK+ TCLK|CP/RI2[TR2 MODE
0 16 blt auto-reload
16-bit capture
baud rate generator
(off)

X -0 0
O b vk b

1
X
X




In the caplure mode there are two oplions which are
selecled by bit EXEN2 in T2CON. If EXEN2 = 0,
then Timer 2 Is a 16-bit timer or counler which upon
overflowing sels bit TF2,the Timer 2 overflow bit,which
canbe usedto generale aninterrupt IEXEN2 =1 then
Timer 2 still does the above, but with the added leature
that a 1-to-0 transition at exlernal input T2EX causes
the current value In the Timer 2 reglsters, TL2 ang TH2,
to be captured into registers RCAP2L and RCAP2H,
respeclively. (RCAP2L and RCAP2H are new Speclal
Function Regislers In the 80C562). In addition, the
transition at T2EX causes bit EXF2 InT2CONto be set,
and EXF2, like TF2, can generate an interrupt.

The capture mode is lllustrated in Figure 8.

in the aulo-reload mode there are again lwo options,
which are selecled by bit EXEN2in T2CON.IFEXEN2=
0,then when Timer 2 rolls over It not only sels TF2 bul
also causes the Timer 2 regislers to be reloaded with
the 16-bit value in registers RCAP2L and RCAP2H,
which are preset by software. Il EXEN2=1,then Timer2
still does the above,but with the added feature thata 1-
to-0 transition at external input T2EX will also trigger
the 16-bit reload and sel EXF2,

The aulo-reload mode is illustrated in Figure 9.

The baud rale generalormode s selecled by: RCLK=1
and/or TCLK =1,

Josch-{ - 1] {
g1t =of 2
et |
"m_____’ ONTRO
12
CAPIUNE

TRANSITION
DETECTOR

ICC

EXFN?

NTROL

Figure 8.Timer 2 in Capture Mode

Figure 0. Timer 2 In Auto-Reload Mode
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{MSB) (LSB)
[ 72 Texrz2 Jrowk] ouk Jexenz] 2 T oz Jormig)
Symbol Position Neme and Signiticance
TF2  T2CON.7 Timer 2 overfiow flag set lz}' a Times 2
overilowand must be cleared by soflware.
TF2 will not be set when either ACLK=10r
TCLKm=1{.
EXF2 T2CON.8 Timer 2 external llag set when elther s

RCLK

TCLK

caplure or reload Is caused by a negative
tansition on T2EX and EXEN2 = 1.When
Timer 2 interrupt Is enabload, EXF2 = 1 will
cause the CPU to vector to the Timer 2
Interrupt routine. EXF2 must be cleased by
soltwate,

T2CON.5 Recaive clock (lag. When set, causes the
serlal port to use t 2 overllow pulses
for its racelve clock In modes 1 and 3.
RCLK =0 causes Timer 1 oveiflow to be
used for Ihe receive clock.

T2CON.4 Transmilt clock flag. When set, causes the
serlat port (o use Timer 2 overfiow pulses
for it transmit clock in modes 1 and 3.
TCLK = 0 causes Timer 1 overflows fo be
usad lor the Wransmit clock.

EXEN2 T2CON.3 Timer 2 external enable flag. When sel,

TR2
(o7} ]

allows caplure of reload to occwr as a
1esult of 8 negative transition on T2EX it
Timer 2 is belng used to clock the
serlal porl. EXEN2 =0 causes Timer 2 lo
ignore events as T2EX.

T2CON.2 Stait/stop contiol for Timer 2. A logic 1
starts the timer,

T2CON.1 Timer or counler selact, (Timer 2)
0 = Inlernal timer (OSCM2) 1| =
External event counter (laling edge:
triggered).

CP/ALZ T2CON.0 Caplute/Reload flag. When sel, ceptures

will occur on negative lransitions at T2EX
HEXEN 2 =1, When cleared, aulo teloads
wiit occur either with Timer 2 overtiows o
negative transitions al T2EXwhen EXEN2
=1, When elther RCLK =101 TCLK=1,{his
bit Is ignored and tha timer is lorced to
auto-reload on Timer 2 overflow.

Figure 7.T2CON:
Timer/Counter 2 Control Register
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DATA MEMORY AND SPECIAL FUNCT IbN REGISTER LAYOUT DIAGRAM

FoFFH oF8H | IOCON |
OFOH B ¢
OEOH ACC |+
0DOH PSW  |¢
0CDH TH2
0CCH w2 e
OCBH | RCAP2H ¢
OCAH | RCAP2L ¢
0C8H | T2CON |
0BBH P .
0BOH P3¢
0ABH i€ a
. 0AOH P2 e
é 99H SBUF |+
& 98H SCON
8 90H P1 ¢
8DH TH1
8CH THO
8BH T e
8AH TLO
BOH TMOD _ J¢
88H TCON
87H PCON ¢
83H DPH e
82H DPL ¢
81H P e
80H 80H PO e
7FH
30H
2FH [7F BT 78
ADDRESSABLE .
20H |7 RAM 0 3
i [ «DIRECT BIT ADDRESSING
BANK 3
18H [RO
17H [R7
10H |RO BANK2
ofn 57 <REGISTER ADDRESSING
BANK 1 -
08H |RO DIRECT BYTE ADDRESSING
o7H {R7
BANK 0 <INDIRECT ADDRESSING
00H RO
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OFFH

rH

2FH
2EH
20H
2CH
28H
2AH
29H
28H
27H
" 26H
25H
24H
23H
22H
21H

20H
. 1FH

18H
17H

{OH
OFH

08H
07H

O00H

DETAILED DIAGRAM OF DATA MEMORY (RAM)

266
157
wl7elmlrclm|nlm]ms a7
7w |||l 46
6F | 6E | 6D {6C | 6B | 6A | 62.1.68 | 45
67 | 68 | 65|64 6362|6160 44
5F | 56 [ 6D | 5¢ | 5B | 5A | 59 | 58 43 5
57 156 |55 | 64 [ 53 | 652 | 61 | 650 42 9
4F | 4E [ 4D | 4C | 4B | 4A | 48 | 48 41
47 |46 | 45 |44 |43 |42 |41 | 401 40 §
3F [3E |3D|3c |38 |3A |39 |38 3 & g
37 |36 {3534 ({33 )32 3i]{30 38 g
2F |26 2D | 2c | 28 | 2A | 28 | 28 a7 g
27 |26 | 25 {24 |23 | 22 [ 21 | 20 36
iF{1E]lD|{1ci1B]1Aa] 19 ] 18 35
17{16)156|1a]13f12]11] 10 34
oF |oE oD |oc|oB|oa|o9 o8 33
07 |oe {05 |04 03]02]01]o00 32
31
Bank 3
24 2
23
Bank 2
16
16
Bank 1
8
7
Bank O J
0 |
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DETAILED DIAGRAM OF SPECIAL FUNCTION REGISTERS

Direct
Byle
Address

OF8H
OFOH
OEOH

ODOH

0CDH
0CCH
0CBH
0CAH

0CBH

088H
0BOH

O0ABH
OAOH
88H

898H
90H

80H
8CH
8BH
8AH
89H

88H
87H

83H
82H
81H
80H

(MSB)

WDT T32 SERR

Bit Address

(LSB)
IZC P3HZ P2HZ PIHZ ALF

| FF I FE| FD]JFC| FB ] FA | F9 | F8 |
{ FT ] F6 | F6 | F4A | F8 | F2 | F1 | FO |
| E7 ] E6 { E6 | E4A | E3 | E2 | EY | EO |
CY AC FO RST RSO OV Fi P
[D7 [ D6 [ D5 [ D4 [ D3 [ D2 [ D1 | DO |
Not Bit Addressable
Not Blt Addressable
Not Bit Addressable
) Not Bit Addressable
TF2 EXF2 RCLK TCLK EXEN2 TR2 C/T2 CPRL2
J]CF ] ceEjcob]cc]cBlCAJco|csl|
PCT PT2 PS PT1 PX1 PTO PXO
|8F | - [ BDO]BCBB]BA]BO | B8]
[ 67 86 [ B85 [ BA [ B3 [ B2 ] BT [ BO |
EA ET2 ES ET1 EX1 ETO EXO
AF | - TAD]AC|AB] AAT] A9 | A8 ]
| A A As Al Aaa]az] Al | a0
| Not Bit Addressable |
SMO SM1 SM2 REN TB8 RB8 TI Ri
[oF [ BE [ oD | oC | 9B | 8A | 98 | 98 |
[ o7 [ e6 | o5 | 04 | 93 | 82 | 61 | 90 |
Not Bit Addressable
Not Blt Addressable
Not Bit Addressable
Not Bit Addressable
Not Bit Addressable
TF1_TR1__TFO_TRO IEt [Tt IEO _ITO
BF | 8E | eD | 8C [ 88 [ 8A | B0 | 88
Not Bit Addressable
Not Bit Addressable
Not Bit Addressable
Not Bit Addressable
a7 | 86 [ 85 | 84 [ 83 [ 82 | 81 [ 80

Special
Funclion
Reglster
Symbol

{OCON
8
ACC

PSW

TH2
TL2
RCAP2H
RCAP2L

T2CON

P

TH1
THO
TL1
TLO
TMOD

TCON
PCON

DPH
OPL
sp
PO
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83C154

SPECIAL FUNCTION REGISTERS
TIME MODE REGISTER (TMOD)

NAME

ADDRESS

MSB LS8
7 6 5 4 3 2 1 0

1MOD

891

GATE ciT M1 MO | GATE ct Mi MO

BIT LOCAIION

rAG

FUNCTION

TMOD.O

MO

TMOD 1

b e ] = - - e e et e e e o e - —— . = b et e — e ]

ST AT e e e e o e e e e i e et e i S - e et e e e mman

- e e om . o ata e arn he e b G et ey G A e e - - . o — o]

— e o — o]

t ITimer/counter O separaled into TLO (8-blt) timer/counter
1and THO (8-bit) timet/gounter. TFO is set by TLO carry,
| 1and TF1 is set by THGidamy.

TMOD.2

cri

T LI T ST
Timer/counter 0 count clock designation €ontrol bit,
XT_?U -2 divided by 12 clocks is the input applied to timer/counter O when
Ci—="0" .
The exteinal clock apptied to the TO pin Is the Input applied to timer/
counter Q when C/T="1",

T™MOD.3

GATE

When this bit Is "0, lhe TRO bit of TCON (limer control register) Is used lo
contiol the starl and stop of timer/counter 0 counling.

If this bitIs "1, timer/counter O starts counting when both the TRO bit of
1CON and INTO pin input signal are "1", and stops counting when elther Is
changed t0*0",

TMOD.4

Mo

| M1 Mo J'_Tlmer/counler 1 mode setting.

i Tl6-bil limer/counter.

T™OD.5

M1

ST S T e e e e e e e e v ehe s e s e e eae e e o]

1 ITimer/counter 1 operation slopped.

TMOD.6

o]}

Timer/counter 1 count clock designation control bit,

é/T%\L-' S _dlvlded by 12 clocks is the Input applied to timer/counter 1 when
The exlemal clock applied to the T1 pin Is the Input applied to timer/
counter | when C/T="1",

T™OD.7

GATE

When this bit Is "0, the TR1 blt of TCON s used to control the start and
stop of limer/counter 1 counting.

It this bit Is * 1", timer/counter 1 starls counting when both the TR1 bit of
TCON and iNT1 pin input signal are *1",and stops counting when elther Is
changed l0*0",




83C154
TIMER CONTROL REGISTER (TCON)
MSB LSB
NAME ADDRESS 7 6 5 4 3 2 1 0
' TCON 88H TF1 TR! | ‘TFO TRO IE1 m IEO mo
BIT LOCATION FLAG FUNCTION
TCON.O ITo External interrupt O signal used in level delect mode when this bit is "0",
and In trigger delect mode when *1*, )
TCON.1- IEO Interrupt request flag for external interrupt 0.
Bit Is resel automatically when interrupt Is serviced.
Bil can be sel and reset by software when IT0=*1"
TCON.2 I External interrupt 1 signal used in level detect mode when this bit Is 0",
and in trigger delect mode when *1%,
TCON.3 IE1 Interrupt request flag for external Interrupt 1.
Bil is reset automatically when interrupt Is serviced.
Bit can be set and resel by software when IT1s="1",
TCON.4 TRO Counting start and stop contro! bit for imer/counter 0.
"l'l er/counter O starts counting when this bit Is “1".and stops counting
when "Q",
TCON.& TFO Interrupl request flag for timer interrupt 0.
Bit Is resel automatically when interrupt Is serviced.
BitIs set to "1* when carry signal is generated from timer/counter 0,
TCON.6 TRt Counling start and stop control bit for times/counter 1.
Tlr’ner/cgunler 1 starts counting when this blt Is *1", and stops counting
when “0", ' >
TCON.7 TF1 Interrup! request flag for timer interrupt 1.

Bit Is reset automatically when Interrupt is serviced.
Bit Is set to "1* when carry signal Is generated from timer/counter 1.
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POWER CONTROL REGISTER (PCON)

NAME

ADDRESS

MSB LSB
7 6 5 4 3 2 1 0

PCON

87H

SMOD | HPD | RPD - GF1 GFO PD iDL

BIT LOCATION

FLAG

FUNCTION

PCON.O

DL

IDLE mode set when this bit is set to “1". CPU operalions are stopped
when IDLE mods is set, but XTAL1-2, timer/counters 0, 1, and 2, the
interrupt clrculls, and serial port temain active. IDLE mode is cancelled
when the CPU is reset or when an interrupt is generated.

PCON.1

PD

PD mode set when this bit is sel lo "1”. CPU operations and XTAL 1-2 are
stopped when PD mode is set. PD mode Is cancelled when the CPU is
reset or when an interrupt is generated.

PCON.2

GFO

General purpose bit. Testing this llag when IDLE mode Is cancelled by an
interrupt shows whether the interrupt is & normal interrupt of an IDLE
mode release interrupt.

PCON.3

GF1

General purpose bil.
Testing this flag when PD mode is cancelled by an interrupt shows
whether the interrupt is a normal interrupt or a PD mods release interrupt.

PCON.4

Reserved bit. The outpul data is “1*if the bit is read.

PCON.5

RPD

Bit used lo specify cancellation of CPU power down mode (IDLE or PD) by
interrupt slgnal. Power down mode cannot be cancelled by interrupt signal
if interrupt is not enabled by IE (interrupt enable register) when this bit is
*0”. Il the interrupt flag is set to *1” by an inlerrupt request signal when this
bit I3 *1” (even If Interrupt Is disabled), the program is executed from the
next address of the power down mode setting instruction. The flag s reset
{0 “0” by software,

ENABLE RECOVER

0 0 PWD nol cancelled

1 0 Execute Intetrupt routine

[ 1 Execule next address

1 1 Execute intarsupt routine

PCON.6

HPD

The hard power down setling mode s enabled when this bit Is set 10 *1".

It the level of the power fallure detect signal applled to the HPD1 pin (pin
3.5) is changed from “1*t0 "0" when this bit is *1%, XTAL1-2 oscillation s °
stopped and the system is put into hard powsr down mode. HPD mode Is
cancelled when the CPU Is reset, or HPD1 pin go high.

PCON.7

SMOD

When the time/counter 1 carry signal Is used as a clock in mode 1,2 or 3
of the serlal port, this bit has lhe following functions. )

The serlal port operation clock is reduced by 1/2 when the bit is "0* for
delayed processing. And when the bit Is 1", the serial port eperalion clock

is normal for faster processing.
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SERIAL PORT CONTROL REGISTER (SCON)

NAME aDDRESS | MSB 5 4 3 0 s LS8
SCON 98H SMO SM1 SM2 REN B8 RB8 Tl R!
BIT LOCATION FLAG FUNCTION
SCON.O R “End of serial port reception” interrupt request flag.

This llag must be reset by software during interrupl service toutine.
This flag is set after the eighth bit of data has been recelved when in
mode 0, or by the STOP bit when in any other mode. In mods 2 or 3,
however Rl Is not set if the RB8 dala Is *0" with SM2 ="1".

Rlis set in mode 1 if STOP is received when SM2 ="1"

"SCON.1 T *End of serial port transmission” interrupt request fiag. This flag must be
reset by software during interrupt service routine.

This flag is set after the eighth bit of dala has been sent when in mode O,
or after the last bil of data has been sent when in any other mode.

SCON.2 R88 The ninth bit of data recelved in imode 2 or 3 Is passed lo RB8.
The STOP bit Is applied to RB8 if SM2 ="0" when in mode 1.
RB8 can not be used In mode 0.

SCON.3 188 The TB8B data s sent as the ninth dala bit when in mode 2 or 3.
Any desired data can be set in TB8 by sollware.
SCON4 REN Reception enable conlrol bil.

No receplion when REN="0".
Reception enabled when REN="1".

SCON.5 SM2 If the ninth bit of received data Is “0" with SM2="1"in mode 2 or 3,the
“end of receptlon” signal is not set in the Rl flag.

Nor Is the "end of reception” signal sel In the Rl flag if the STOP bit is not *1*
when SM2="1"In mode 1.

SCON.6 SM1 smo ! smi ! Mook !

[0 170 { o jBffshitegseic "~ 777777
L0 3 V2L NARAZACA Al (IR te i e, B
SCON.7 sMo | 1" 710 I "2 | O-bilUART1/32XTALY, 1/64 XTAL] baud rate. |

1 1 | 3 | 9-bilt UART variable baud iale.
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INTERRUPT ENABLE REGISTER (IE)
NaME | AppRess | MSB . oo o b o, 8B
IE 0ABH EA - ET2 ES ETt EX1 ETO EX0
BIT LOCATION FLAG FUNCTION
IEQ EXO Interrupt conlrol bit for externat interrupt 0.
Inlerrupt disabled when bit is *0"
interrupt enabled when bit is *1°,
IE1 ETO Interrupt control bl for timer interrupt 0.
Intetrupt disabled when bit Is *0”".
Interrupt enabled when bitis*t1",
IE.2 EX1 Intertupt conlrol bit for external interrupt 1.
interrupt disabled when bit is "0".
Interrupt enabied when bit is *1".
IE.3 ETY Interrupt control bit for imer Interrupt 1.
Interrupt disabled when bit Is 0",
Interrupt enabled when bit Is *1",
IE.4 ES Interrupt control for serlal por,
Interrupt disabled when bit is "0".
intetrupt enabled when bit is "1".
IE.S ET2 Interrupt control bit for timer interrupt 2.
interrupt disabled when bil Is "0".
Interrupt enabled when bit Is *1",
IE6" - Reserved bit. The output data Is “1"1f the bit Is read,
E.7 EA Overall Interrupt contro! bit.
All interrupts are disabled when bit is*0".
All interrupts are controlled by 1E.0 thiu IE.5 when bit is 1"
INTERRUPT PRIORITY REGISTER (IP)
MSB LSB
NAME ADDRESS 7 6 5 4 3 2 1 0
P 0B8H PCT - PT2 PS PT1 PX1 PTO PX0
BIT LOCATION FLAG FUNCTION
PO PX0 Interrupt priority bit for external interrupt O.
Pilorily Is assigned when bit Is *1".
P P10 Interrupt priority bit for imer interrupt 0.
Priority Is assigned when bit is 1",
P2 PX1 Interrupt priority bit for external interrupt 1.
Priority is assigned when bit is 1",
IP3 PT} Interrupt pilority bit for timer interrupt 1,
Priorily is assigned when bit Is *1".
P4 - PS Interrupt priority bit for serlal port.
Priority Is assigned when bit is *1".
IP5 P72 Interrupt priority bit for timer Interrupt 2,
Prlority Is assigned when bit is 1",
iP.6 - Reserved bit. The oulput data is “1" If the bit is read.
P7 PCT Priority Interrupt clrcuit control bit,
The priotity register contents ate valld and priority assigned Interrupts can
ba ptocessed when this bit Is "0". When the bit Is *1*, the priorlty interrupt
circuit Is stopped, and intetrupls can only be controlled by the Interrupt
enable register (IE).
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PROGRAM STATUS WORD REGISTER (PSW)

MSB LSB
NAME ADDRESS 7 6 5 4 3 2 1 0
PSW 0DOH cYy AC FO RS1 RSO ov Fi P
BIT LOCATION FLAG FUNCTION
PSW.0 P Accumulator (ACC) parity indicator.
*1" when the 1" bit number in the accumulator Is an odd number, and “0"
wher an even number.
PSW.1 F1 User flag which may be set to "0" or*1" as desired by the user.
PSW.2 ov Overtlow llag which Is set if the carry C6 from bit 6 of the ALU or CY s “1"

as a result of an arithmetic operation.The flag is also set to*1"if the
resuitant product of executing a multiplication instruction (MUL AB) Is
grealer lhan OFFH, but Is reset {0 “0” If the product Is less than or equal

to OFFH.
PSW.3 "'RSO RAM register bank switch.
RS1 RSO | BANK | RAM.ADDRESS

0 0 0 00H-07H
PSW.4 RSt 0 1 1 08H-0FH

1 0 2 10H-17H

1 1 3 18H~-1FH .
PSW.5 FO User flag which may be set to 0" or *1" as desired by the user.
PSW.6 AC Auxliiary carry flag.

This flag Is set to*1"if a carry C, Is generated from bit 3 of tha ALU as a
tesult of executing an arithmetic operation Instruction.
In all other cases, the flag Is reset to *0".

PSW.7 (044 Main carry (lag.

This flag Is set to 1" it a canry C, is generated from bit 7 of the ALU as result
of executing an arlthmetic operation Instruction.

It a canry C, is not generaled, the flag is reset 10 "0",
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I/0 CONTROL REQISTER (IOCON)
MsB ) LS8
NAME ADDRESS b7 6 5 4 a 2 i 0
F IOCON oF8H WOT 132 SERR IZC P3HZ | P2HZ | PtHZ ALF
BIT LOCATION FLAG FUNCTION ]
IOCONO | ALF If CPU power down mode (PD, HPD) is activated with this bit set to *1" the

outputs from ports 0,1, 2 and 3 aie switched lo floating status.
When this bit Is “0", ports 0, 1,2 and 3 are in output mode.

IOCON.t PiHZ Port 1 becomes a floating state input port when this bit is *1%,
IOCON.2 P2HZ Port 2 becomes a floaling slate input port when this bit Is *1".
IOCON.3 P3HZ Port 3 becomes a (loating state Input port when this bit is *1°.
" IOCON.4 1ZC The 10 kohm pull-up resistance for ports 1,2 and 3 is swilched off when
this bit Is *1", leaving only the 100 kohm pull-up resistance.
IOCON.5 SERR Serlal port reception error flag.

This flag is set to 1" if an overrun or framing error is generated when dala
Is received al a serlal port.
The flag Is resel by software.

IOCON.6 132 Timer/counters 0 and 1 are connected serially to form a 32-blt timer/
counter when this bit is set o *1".
TF1 of TCON is set If a carry Is generated in the 32-bit timer/counter,

IOCON.7 WDT Walchdog timer mode is set when this bit Is set to*1". And I TF1 Is set lo "1"
after watchdog timer mode has been set, the CPU is reset and the
program |3 executed from addiess 0.
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TIMER 2 CONTROL REGISTER (T2CON)
MSB L.SB
NAME ADDRESS 7 6 5 4 3 2 1 0
T2CON 0C8H TF2 EXF2 | RCLK | TCLK | EXEN2| TR2 C/T2 | cPRC2
BIT LOCATION FLAG FUNCTION
T2CON.0 CP/RLZ | Caplure mode is set when TCLK + RCLK="0" and CP/RL2 ="1".

16-bit auto reload mode Is sel when TCLK + RCLK="0" and CP/R[Z ="0",
CP/RL2 Is ignored when TCLK + RCLK ="1",

T2CON.1 cn2 Timet/counter 2 count clock deslignation control bit,

The Internal clocks (XTAL1-2 -+ 12, XTAL1-2 -+ 2) are used when this bit s
"0", and the external clock applied lo the T2 Is passed 16 limer/counter.2
when the bit is *1".

T2CON.2 TR2 Timer/counter 2 counting start and stop control bit.
Timer/counter 2 commences counting when this bit Is “1" and stops
counting when *0".

T2CON.3 EXEN2 T2EX timer/counter 2 extemal contiol signal control bit.

Input of the T2EX signal is disabled when this bit Is *0", and enabled
when "1",

T2CON.4 TCLK Serial port ransmil circuil drive clock control bit.

Timer/counter 2 Is switched to baud rate generator mode when this bit is
'1|". grgd Ihe limer/counter 2 canry signal becomes the serial port transmit
clock.

Note, however, that the serlal poils can only use the timet/counter 2 carry
slgnal in serlal port modes t and 3.

T2CON.5 RCLK Serial port recelve circuil drive clock control bit,

Timer/counler 2 is swilched lo baud rate generator mode when this bit is
“1|'. a'r:d the timer/counter 2 carty signal becomes the serlal port receive
clock. '

Note, however, that the serial ports can only use the timer/counter 2 carry
signal in serial port modes 1 and 3.

T2CON.6 EXF2 Timer/counter 2 external flag.

This bll Is set to*1”when the T2EX timer/counter 2 external control signal
level is changed from "1"to *0" while EXEN2="1",

This flag serves as the timer Interrupt 2 request signal. Il an intertup! is
generated, EXF2 must be resel to *0” by software.

T2CON.7 TF2 Timer/counter 2 carry flag.

g This bil Is set 1o 1" by a carry signal when timer/counter 2 Is in 16-bit auto
reload mode or In capture mode.

E This llag serves as the timer interrupt 2 1equest signal. If an interrupt is

generated, TF2 must be resel {o “0” by software.
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Lyz SGS-THOMSON

M27256

256K (32K x 8) NMOS UV ERASABLE PROM

m FAST ACCESS TIME:

170ns MAX M27256-1F1

200ns MAX M27256-2F1/M27256-20F1

250ns MAX M27256F1/M27256F6/M27256-25F 1
« 300ns MAX M27256-3F1/M27256-30F 1
450ns MAX M27256-4F 1/M27256-4F6/M27256-45F1
0 to +70°C STANDARD TEMP. RANGE
—40 to +85°C EXTENDED TEMP. RANGE
SINGLE +5V POWER SUPPLY
+10% Vcc TOLERANCE AVAILABLE
LOW STANDBY CURRENT (40mA MAX)
TTL COMPATIBLE DURING READ AND
PROGRAM
s FAST PROGRAMMING ALGORITHM
u ELECTRONIC SIGNATURE

DESCRIPTION

The M27256 is a 262,144-bit ultraviolet erasable and
electrically programmable read only memory
(EPROM). Itis organized as 32.768 words by 8 bits
and manufactured using SGS-THOMSON’ NMOS-
E3 process. The M27256 with its single +5V po-
wer supply and with an access time of 200ns, is ideal
for use with high performance + 5V microproces-
sor such as Z8, Z80 and Z8000. The M27256 has
an important feature which is to separate the out-
put control, Quptut Enable (OE) from the Chip Ena-
ble control (CE). The OE control eliminates bus
contention in multiple bus microprocessor systems.
The M27256 also features a standby mode which
reduces the power dissipation without increasing ac-
cess lime. The active current is 100mA while the
maximum standby current is only 40 mA, a 60% sa-
ving. The standby mode is achieved by applying a
TTL-high signal to the CE input. The M27256 ena-
bles implementation of new, advanced systems with
firmware intensive architectures. The combination
of the M27256’s high density, and new advanced
microprocessors having megabit addressing capa-
bility provides designers with opportunities to engi-
neer user-friendly, high reliability, high-performance
systems. The M27256 large storage capability ena-
bles it to function as a high densitly software car-
rier. Entire operating systems, diagnostics, high-level
language programs and specialized application soft-
ware can reside in a M27256 directly on a system'’s
memory bus. This permits immediate microproces-
sor access and execution of software and elimina-
tes the need for time consuming disk accesses and
downloads. The M27256 has an *Electronic Signa-
ture” that allows programmers to automatically iden-
tify device type and pinout.

DIP-28
(Ceramic Bull's Eye)

(Ordering Information at the end of the datasheet)

PIN CONNECTIONS

oS
vep [ 28]) Ve
arz [l 2 27() A
a1 la. 26[] a13
as [e 2s[] A8
as [Is ] a9
a4 [Is 230] an
a7 22] o€
a2 [jo 2] a0
A1 Le 20f] <€E
ao [ho 19f] 07
oo [In 18]] o6
01 [ 12 17 ] 0s
oz [|v 18]] 04
GND ﬂla 15]] 03
5~ 7878
PIN NAMES

AC-A14 ADDRESS INPUT

CE CHIP ENABLE INPUT

OE OUTPUT ENABLE INPUT

00-07 DATA INPUT/OUTPUT
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BLOCK DIAGRAM

Vcc e
GHD O——— OAla OUTPUTS
" NN
OE—+ OE.CE
— AND PROGRAM
CE— LOGIC QUIPUT BUFFERS
—_ v i
OECODER : GATING
AO-AtL
AODRE 5%
INPUTS — :
—— ¥ ]
— ok | S
|
$-1817
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vi All Input or Output voltages with respect to ground +6.25to —0.6 v
Vpp Supply voltage with respect to ground +14 10 -0,6 v
T Ambient temperature under bias /F1 —-10to +80 °C
amb IF6 - 5010 +95 °C
Teig Storage temperature range ~ 6510 +125 °C
Voltage on pin 24 with respect to ground +13.51t -0.6 v

Stresses above those listed under *'Absolute Maximum Ratings"
and functional operation of the device at these or any other conditi
is not implied. Exposure to absolute maximum rating condition

OPERATING MODES

may cause permanent damage to the d
ons above thosae indicated in the o
s for extended periods may affect

evice. This is & stress rating only
perational sections of this specification
device reliability.

PINS SEN aE Ag A0 Vpp Vee 0?11;?1llaTS
MODE (20) (22) (29) (10) O] (28) 15-19)
READ ViL ViL X X Vee Vee Dour
OUTPUT DISABLE Vi Vi X X Vee Vee HIGH z
STANDBY ViH X X X Vee Vee HIGH Z
PROGRAM Sy ViH X X Vpp Vee Din
VERIFY Viy Vi X X Vpp Vee Dour
OPTIONAL VERIFY ViL ViL X X Vpp Vee Dourt
PROGRAM INHIBIT ViH ViH X X Vpp* Vee HIGH 2
ELECTRONIC SIGNATURE ViL Vi VH ViL Vee Veec | MAN.CODE

ViL ViL VH Vin Vece Veec | DEV.CODE

NOTE: X can be Vy or Vy_

Vi= 12V +0.5V
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READ OPERATION
DC AND AC CONDITIONS

—~ 20F1/-25F1/ - 30F1/ - 45F1

Selection Code F1/-1F1/-2F1/ F6/-4F6
- 3F1/-4F1 \
Operating Temperature Range 0 to 70°C 0 to 70°C ~-40 to 85°C
Vec Power Supply (1.2) 5V +5% 5V +10% 5V +5%
Vpp Voltage (2) Vep = Voe Vep = Vge Vep = Voo
DC AND OPERATING CHARACTERISTICS
Values
Symboi Parameter Test Conditions M. Tve. @ Max. Unit
Iy Input Load Current Vin=5.5V 10 A
Lo Output Leakage Current | Voyr=5.5V 10 A
Ippi2y | Vpp Current Read Standby | Vpp =5.5V 5 mA
Iccia | Vec Current Standby CE=Vy 20 40 mA
{ lccam | Vec Current Adfite CE=0E=v 45 100 mA
VppeVee
ViL Input Low Voltage -01 +0.8 \
Vih | Input High Voltage 2.0 | Vet | v
VoL | Output Low Voltage loL=2.1 mA 0.45 v
Vo | Output High Voltage IoH = — 400 pA 24 v
Vppizy | Vpp Read Voltage Vec =5V +0.25V 3.8 Vee \
AC CHARACTERISTICS
Veex: 5% 27256-1 | 27256-2 27256 27256-3 | 27256-4
Symbol Parameter Veex10% 27256-20 | 27256-25 | 27256-30 | 27256-45 | Unit
1 Test Conditions | Min | Max | Min | Max | Min | Max | Min | Max { Min | Max
tacc |Addtéss to Output Delay |CE=OE =V 170 20044 250 300 450 | ns
tce |CE to Output Delay OE=V)_ 170 200 250 300 450 | ns
toe |OE to Output Delay CE=V 70 75 100 120 150 | ns
torw |OE High to Output Float [CE =V 35| 0 | 55 60 105 130 | ns
toH |Output Hold from Address [CE=0OE= V,_| 0 ns
CE or OE Whichever
Occurred First
CAPACITANCE® (Tamp =25°C, f=1 MHz) -
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Cin Input Capacitance Vin=0V 4 6 pF
Cour Output Capacitance VouTt=0V 8 12 - pF
Notes: 1. Voo must be applied simuitaneously or before Vpp and removéd simultaneously or after Vpp.

. Vpp may be connected directly to V

cc except during programminy

g. The supply current would then be the sum of lcc and Ippy.

. This parameter is only sampled and not 1009 tested. Output Float is defined as the point where data is no longer driven-see

timing diagram.

1
2
3. Typical values are for Tymp = 25°C and nominal supply voltages.
4
5

. This parameter is only sampled and not 100% tested.

-r
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M27256

READ OPERATION (Continued)

AC TEST CONDITIONS

Output. Load: 100pF + 1TTL Gate

Input Rise and Fall Times: <20ns

Input Pulse Levels: 0.45 to 2.4V

Timing Measurement Reference Levels: Inputs 0.8 and 2V
Outputs 0.8 and 2V

AC TESTING INPUT/OUTPUT WAVEFORM AC TESTING LOAD CIRCUIT

0., SN sEnzE -

- TES 3 UNDE T— 3 — A
e . J'_‘\-’.? —-T—-—— B

245 EST

i CL INCLUDES JIG CAPACITANCE

AC WAVEFORMS

ey,

. —_—
N\
ADOREZSED ACDRESS /ALID
J'L -—-—— A

!

N o j—_

)

-—
~:c:-3’ fon ¢

Vin r .

“IGH T / /! N A1 T
2UTPUT ~ vaLiD QurePufl
o \ \ >/»’ >

7-6309

Notes:

1. Typical values are for T,,, =25°C and nominal supply voltage.

2. This parameter is only sampled and not 100% tested.

3. OE may be delayed up to tacc - tog after the falling edge CE without impact on tacc.
4. 1pf is specified from OE or CE whichever occurs first.
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M27256

DEVICE OPERATION

The eight modes of operations of the M27256 are
listed in the Operating Modes. A single 5V power
supply is required in the read mode. All inputs are
TTL levels except for Vpp and 12V on A9 for Elec-
tronic Signature.

READ MODE

The M27256 has two control functions, both of which
must be logically satisfied in_order to obtain data
at the outputs. Chip Enable (CE) is the power con-
trol and should be used for device selection. Qut-
put Enable (GE) is the output control and should
be used to gate data to the output pins, indepen-
dent of device selection. Assuming that address-
es are stable, address access time (tacc) is equal
to delay from CE to output (tcg). Data is available
at the outputs after the falling edge of OE. assuming
that CE has been low and addresses have been
stable for at least tace-toe.

STANDBY MODE

The M27256 has a standby mode which reduces
the maximum active power current from 100 mA to
40 mA. The M27256 is placed in the standby mode
. by applying a TTL high signal to the CE input. When
in the standby mode. the outputs are in a high im-
pedance state, independent of the OE input.

TWO LINE OUTPUT CONTROCL

Because EPROMs are usually used in larger
memory arrays, the product features a 2 line con-
trol function which accommodates the use of mul-
tiple memory connection. The two line control func-
tion allows:

a) the lowest possible memory power dissipation
b) complete assurance that output bus contention

will not occur.

For the most efficient use of these two control lines,
CE should be decoded and used as the primary
device selecting function. while CE should be made
a common connection_to all devices in the array
and connected to the READ line from the system
control bus. This assures that all deselected
memory devices are in their low power standby
mode and that the output pins are only active when
data is desired from a particular memory device.

SYSTEM CONSIDERATIONS

The power switching characteristics of NMOS-E3
EPROMs require careful decoupling of the devices.
The supply current, Igc, has three segments that
are of interest to the system designer: the standby
current level, the active current level, and transient
current peaks that are produced by the falling and

rising edges of CE. The magnitude of this transient

current peaks is dependent on the output capaci-
tive and inductive loading of the device. The as-
sociated transient voltage peaks can be suppressed
by complying with the two line output control and
by properly selected decoupling capacitors. it is
recommended that a 1 uF ceramic capacitor be
used on every device between Vg and GND. This
should be a high frequency capacitor of low inher-
ent inductance and should be placed as close to
the device as possible. In addition, a 4.7 uF bulk
electrolytic capacitors should be used between
Ve and GND for every eight devices. The bulk
capacitor should be located near where the power
supply is connected to the array. The purpose of
the bulk capacitor is to overcome the voltage drop
caused by the inductive effects of PCB traces.

PRCGRAMMING

Caution: exceeding 13V on pin 1 (Vep) will damage
the M27256.

When delivered, and after each erasure. all bits of
the M27256 are in the “1” state. Data is introduced
by selectively programming "*0s” into the desired
bit locations. Although only "‘0s™ will be programm-
ed. octh *1s" and "0s” can be present in the data
word. The only way to change a “0"” toa 1" is by
ultraviolet light erasure. The M27256 is in the pro-
aramming mode when Ypp input is at 12.5V and
CE andis at TTL low. The data to be programmed
is applied 8 bits in parallel to the data cutput pins.
The ievels required for the address and data inputs
are TTL.

FAST PROGRAMMING ALGORITHM

Fast Programming Algorithm rapidly programs
M27256 EPROMSs using an eificient and reliable
method suited to the production programming en-
vircnment. Programming reliability is also ensurea
as the incremental program margin of each bytes
is continually monitored to determine ‘when it has
peen successfully programmed. A flowchart of the
M27256 Fast Programming Algorithm is shown on
the last page. The Fast Programming Algorithm uti-
lizes two different pulse types: initial and overpro-
gram. The duration of the initial CE pulse (s) is
one millisecond, which will then be followed by a
longer overprogram pulse of length 3Xmsec. (X is
an iteration counter and is equal to the number of
the initial one millisecond pulses applied to a par-
ticular M27256 location), before a correct verify oc-
curs. Up to 25 one-millisecond pulses per byte are
provided for before the over program pulse is ap-
plied. The entire sequence of program pulses and
byte verifications is performed at Ve =6V and
Vop=12.5V. When the Fast Programming cycle
has been completed, all bytes should be compared
to the original data with Voo =Vpp =5V.
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PROGRAMMING OPERATION (Tamp =25°C £5°C, Voo =6V £0.25V, Vppll = 12.5V +£0.3V

DC AND OPERATING CHARACTERISTIC:

Symbol Parameter Te(sstegzr;c:;u?)ns i, V:Iyt.::s vo— Unit
I, | Input Current (All Inputs) Vin=V| or Vin 10 A
ViL Input Low Level (All Inputs) -0.1 0.8 v
VIH Input High Level 2.0 Ve +1 \'

VoL | Output Low Voltage During Verify lop=2.1 mA 0.45 \'
Von | Output High Voltage During Verify loy = —400 »A 24 v
lccz | Vco Supply Current (Program & Verify) 100 mA-
lppo | Vpp Supply Current (Program) E:Vu_ 50 mA
Vip AS Electronic Signature Voltage 11.5 12.5 A
AC CHARACTERISTICS
Symbol Parameter i Te(sstegzr;?;tl;ns e V:;t:s Ty Unit
tas Address Setup Time 2 1S
logg OE Setup Time 2 uS
tps Data Setup Time 2 1S
taH Address Hold Time 0] 1S
toH Data Hold Time 2 1S
torpie) | Output Enable Output Float Delay 0 130 ns

" typs | Vpp Setup Time 2 e
tves Vee Setup Time 2 us
tpw CE Initial Program Pulse Width {see Note 3) 0.95 1.0 1.05 ms

topw CE Overprogram Pulse Width (see Note 2) 2.85 78.75 ms
YOE’ Data Valid from OE 150 ns
Notes:

bl ol i

Vcc must be applied simultaneous|
The length of the over,

y or before Vpp and removed simultaneously or after Vpp.
program pulse may vary from 2.85msec to 78.75msec as a function of the iteration counter value X.
Initial Program Pulse width tolerance is 1msec +5%.
This parameter is only sampied and not 100% tested.

Output Float is defined as the point where data is no longer driven (see timing diagram).
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DEVICE OPERATION (Continued)

PROGRAM INHIBIT

Programming of multiple M27256s in parallel with
different data is also easily accomplished. Except
for CE, all like inputs (including OE) of the parallel
M27256 may be common. A TTL low pulse applied
to a M27256's CE input. with Vpep at 12.5V, will
program that M27256. A high level CE input inhibits
the other M27256s from being programmed.

PROGRAM VERIFY

A verify should be performed on the programmed
bits to determine that they were correctly
programmed. The verify is accomplished with OE at
Vi, CE at V4 and Vpp at 12.5V.

OPTIONAL VERIFY

The optional verify may be performed instead _of
the verify mode. It is performed with OE at V,, CE
at V_ (as opposed to the standard verify which has
CE at Vy), and Vpp at 12.5V. The outputs will
three-state according to the signal presented to OE.
Therefore, all devices with Vpp=12.5V and
OE = Vy_will present data on the bus independent
of the CE state. When parallel programming several
devices which share the common bus, Vpp should
be loweréd to Ve (=6V) and the normal read
mode used to execute a program verify.

ELECTRONIC SIGNATURE

The Electronic Signature mode allows the reading
out of a binary code from an EPROM that will iden-
tify- its manufacturer and type. This mode is intend-
ed for use by programming equipment for the pur-
pose of automatically matching the device to be
programmed with its correspondlng programming
algorithm. This mode is functional in the 25°C +5°C
ambient temperature range that is required when
programming the M27256. To activate this mode,
the programming equipment must force 11.5V to

ELECTRONIC SIGNATURE MODE

12.5V on address line A9 (pin 24) of the M27256.
Two identifier bytes may then be sequenced from
the device outputs by toggling address line AO
(pin 10) from V|_ to V. All other address lines
must be held at V_ during Electronic Signature
mode. Byte 0 (A0 =V,) represents the manufac-
turer code and byte 1 (AQ = V) the device identi-
fier code. For the SGS-THOMSON M27256, these
two identifier bytes are given below. All identifiers
for manufacturer and device codes will possess odd
parity, with the MSB (07) delined as the parity bit.

ERASURE OPERATION

The erasure characteristic of the M27256 is such
that erasure begins when the cells are exposed to
light with wavelengths shorter than approximately
4000 Angstrom A . It should be noted that sunlight
and some type of fluorescent lamps have
wavelengths in the 3000-4000 A range. Data shows
that constant exposure to room level fluorescent
lighting could erase a typical M27256 in about 3
years, while it would take approximately 1 week to
cause erasure when expose to direct sunlight. !f
the M27256 is to be exposed to these types of light-
ing conditions for extended periods of time. it is
suggested that opaque labels be put over the
M27256 window to prevent unintentional erasure.
The recommended erasure procedure for the
M27256 is exposure to short wave ultraviolet light
which has wavelength 2537 A. The integrated dose
(i.e. UV intensity x exposure time) for erasure
should be a minimum of 15 W-sec/cm2. The
erasure time with this dosage is approximately 15
to 20 minutes using an ultraviolet lamp with 12000,
uW/ecm2 power rating. The M27256 should be’
placed within 2.5 cm (1 inch) of the lamp tubes dur-
ing the erasure. SomeéAamps have a filter on their
tubes which should be removed before erasure.

PINS| po | 07 | o6 | 05 | 0a | 03 | 02 | o1 | 00 | Hex
IDENTIFIER, (10) | (19) | (18) | (17) | (16) | (15) | (13) | (12) | (1) | Data
MANUFACTURER CODE ViL 0 0 1 0 0 0 0 0 20
DEVICE CODE Vil 0 0 0 0 0 1 0 0 04
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M27256

PROGRAMMING WAVEFORMS

. PROGRAM PROGRAM VERIFY
“im {2
ADDRESSES >< ADDRESS STABLE X
" . ( &
tas tAn
Y 1
H HIGH 2 N
DATA DATA IN STABLE DATA SUT VALID
VrL ¢ :
'os toH 'oFp
28V Ik
Ypp -
5 : '
tvps '
r‘——.- .
1 gy, 1 4
Vee
5V
ves )
iy
CE /
n [
tpw loEs toe
IIH
O€ ‘opw \
/'L l_____{

$-9823+1

Notes:
1. The input timing reference level is 0.8V for a V) and 2V for a Vj.
2. log and tngp are characteristics of the device but must be accommodated by the programmer.

3. When programming the M27256 a 0.1xF capacitor is required across Vpp and GROUND to suppress spurious voltage transients wnicn
can damage the device.



A-26

M27256

FAST PROGRAMMING FLOWCHART

(lﬁOORFmSYLGCAHON )

vee=6v
Vpp=12.5Y

‘ X=0 )
PROGRAM
ONE tms  PULSE
INCREMENT «

VERIFY JNE
3YTE

PROGRAM ONE PULSE
NF 3X-ms DURATION

LAST ADDR?

INCREMENT
ADDR

VCC=VPP =5V

ALL BYTES TAIL

T0 ORITGINAL

DEVICE PASSED

OEVICE
FAILED

DEVICE
FAILED

56881
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ORDERING INFORMATION

Part Number Access Time Supply Voltage Temp. Range Package
M27256-1F1 170 ns 5Vx 5% 0to +70°C DIP-28
M27256-2F1 200 ns 5V 5% 0to +70°C DIP-28
M27256F1 250 ns 5Vx 5% 0to +70°C DIP-28
M27256-3F 1 300 ns 5V 5% 0to +70°C DIP-28
M27256-4F 1 450 ns 5V 5% 0to +70°C DIP-28
M27256-20F1 200 ns 5V +10% 0to +70°C DiP-28
M27256-25F 1 250 ns 5V£10% -0to +70°C DIP-28
M27256-30F 1 300 ns 5V 10% 0to +70°C DIP-28
M27256-45F 1 450 ns 5V 2 10% 0to +70°C DiP-28
M27256F6 250 ns 5Vx 5% —40 to +85°C DiP-28
M27256-4F6 450 ns 5Vx 5% -40 to +85°C DiP-28
PACKAGE MECHANICAL DATA
28-PIN CERAMIC DIP BULL'S EYE
: [N .
[‘_‘—_’i mm inches
- e [ IJ———H———L pe Min | Typ | Max | Min | Typ | Max
1| A 38,10 1.500
il LI ‘ | o ' 8 |15 1336 0514 0.526
} —-U_ |' SNOK] 1 L ¢ |3 5.08 10,154 0.200
e ! 5 —_— e P 0.118
L e " ! £ | o0 178 | 0.020 0.070
€3, nw 1300
- . Folay 279 {0.09 0.110
{Dﬂ R nni G | 040 055 | 0,018 0022
B 52 T [ 117 142 {0,046 0056
l i : L | o2 031 | 0009 00n
L - 22 US| im ") 2400060 [ | 0098
. N |18 18.00 | 0.650 0.709
1 ; Y l P|1540 1580 | 0.606 0.622
Uougduguuduguouoyg a PP 025
Pos8-El4 > |6 736 | 0170 0290
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ISD1200/1400 Series

Single-Chip Voice Record/Playback Devices
10-, 12-, 16-, and 20-Second Durations

QGENERAL DESCRIPTION

Information Storage Devices’ 15D1200/1400 ChipCorder™’

Series provides high-quality, single-chip record/playback
solutions to short duration messaging applications: The
CMOS devices include an on-chip oscillator, microphone
pre-amplifier, automatic gain control, antialiasing filter,

smoothing filter, and speakeramplifier. Aminimumrecord/,

playBack subsystem can be configured withamicrophone, a
speaker, several passives, two push-buttons, and a power
source. .

. Recordingsarestored in nonvolatilememory cells, providing
szero-power message storage. This unique solution is made
+possible through ISD’s patented Direct Analog Storage

Technology (DAST®), whereb( voice and audio signals are’

stored directly, in their natural analog form, into EEPROM
memory. Direct analog storage allows natural voice
reproduction in a'single-chip solid-state solution.

18D+ 20!1{1 400 SERIES SUMMARY

‘Minimum | Maximum
Part . | Duration | InputSample | Upper Pass
Number | (Seconds) | Rate(KHz) | Band (KHz)
1501210 10 64 - 37
ISDi1212 12 53 23
ISD1416 16 8.0 34
1SD1420 20 6.4 27

FEATURES

* Easy-to-use single-chip voice record/playback
solution

- No external ICs required

- Minimizes external components

High-quality, natural voice/audio reproduction
Push-button inlerface
— Playback can be edge- or level-activated

Zero-power message storage
- Eliminates baltery backup circuits

100-year mesSage retention (typical)
100 K record cycles (typical)
On-chip clock source

No programmer or development system needed

Fully addressable to handle multiple messages
Automatic power-down- mode‘

— Enters standby mode immediatel y followmg
arecord or playbauk cycle

~Standby current 0 5 uA (typical)

Single power supply

Available in DIP, SOIC, and die form for Chip-
on-Board (COB) Module assembly

1SD1200/1400 SERIES BLOCK DIAGRAM

XCLK O——————I Internal Clock j——{ Timing

Sampling Clock

I_llllllllllll

[\ 5-Pole Active ﬂll Eﬂfﬂﬂ
ANAIN O— IAy Antialiasing Filter | ] Analog Transcelvers s .anm“!.
n Nonvolatile
ANA OUT O~ = § Analog Storage 5-Pole Aclive —Q SP+
MIC O S Arcay Smoothing Filter Amp
Pre® -l | Q] 15D1200 = 64K Celis { SP-
MIC REF C Amp, i ISD1400 = 128K Cells .
Automatic
AGC O— o Gain Control
(AGC)

Address Bullers

Device Conlrol I

[Power Condifloning ] l

0O 0 b6 b 60b6bbddbd
Veca Vssa Vssu Voco A0 A1 A2 A3 A4 A5 A A7

S &)

EC PLAYE PLAYL RECLED




DETAILED DESCRIPTION
Basic Operation

The 1SD1200/1400 ChipCorder Series devices are
controlled by a single signal, REC, and either of two
push-button control pla¥back signals, PLAYE (edge-
activated playback), and PLAYL (level-activated play-
back). The 1SD1200/1400 parts are configured for
simplicity of design in a single-message application.
Using the address lines will allow multiple message
applications. Device operation is explained on page 4.

Speech Quality

ISD's patented DAST technology provides natural record
and playback:. The input voice signals are stored
directly in nonvolatile EEPROM cells, and repro-
duced without the synthetic effect often heard with
digital solid-statespeechsolutions. Acompletesample
"Is stored in a single cell, minimizing the memory
necessary to store a recording of a given duration.

Automatic PowersDown Mode

* Attheend of a playback or record cycle, the 1SD1200/
1400 Series devicesautomatically return toa low-powet
stagdby mode, consuming typically 0.5 pA. During a

playback cycle, the device powers down automatically .

at the end of the message. During a record cycle, the
device powers down immediately after REC is released
HIGH.

Addressing (optional)

In addition to providing simple message playback,
the ISD1200/1400 Series provides a full addressing
capability.

The ISD1200 Series storage array hag 80 distinct
addressable segments, while the 1ISD1400 Series
storage array has 160 distinct addressable segments,
providing the following resolutions.

PRELIMINARY DATA SHEET

Part Number Resolution
ISD1210 125 ms
ISD1212 150 ms
ISD1416 100 ms
1SD1420 125 ms
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1SD1200/1400 SERIES PINOUTS

A 1] o 28 VC_CD

A2 |5 27 AREC

A2 3 [ 26 xCix

A3 4 1 25 RECLED

A5 ) 24 PLAYE

As 6 [ 23 PLAVL

nc 7 ISD1200 |5 22 ne

NC 8 . 13 21 ANAOUT

a6 9] 1SD1400 {320 anamn

A7 10 ] [ 19 AGC

NC 1 3 18 MIC REF
Vsso 12 ] [~ 17 MIC
Vssa 13 ] 7316 Vcea
SPy 14 ] [ 15 sp-

DIP/SOIC
Note: NC means Must Not Gonnect
PIN DESCRIPTIONS

Note: The REC, PLAYL, and PLAYE siguals are all debownced for
50 wis. on the rising edge to prevent  false retriggering fron a push-
button switch. . -

Record (REC)

TheREC inputis an active-LOW record signal. The device
records whenever REC is LOW. This signal must rempain
LOW for the duration of .the recording. REC takes
precedenceover-either playback (PLAYEor PLAY ) signal.
If REC is pulled LOW during a playback cycle, the
playback immediately ceases and recording begins.

A record cycle is completed when REC is pulled HIGH.
An end-of-message narker is internally recorded,
enabling a subsequent playback cycle to terminate
appropriately. The device automatically powers down to
standby mode when REC goes HIGI 1.

Playback, Edge-Activated (PLAYE)

When a LOW-going transition is detected on this input
signal, a playback cycle begins. Playback continues until
an end-of-uessage marker is encountered or the end of
the memory space is reached. Upon completion of the
playback cycle, the device automalically powers down
into standby mode. Taking PLAYE HIGH during a
playback cycle will nol terminate the current cycle.

Playback, Level-Activated (PLAYL)

Whenthis input signal transitions from HIGI  to LOW, a
Pplayback cycle is initiated. Playback continues until
PLAYL is pulled HIGH, an end-of-message marker is
detected, or the end of the device space is reached. The
device automatically powers down to starfiby mode
upon completion of the playback cycle.

Note: In playback, if either PLAYE or PLAYL is held LOW
during EOM or OVERFLOW, the device will still ‘enler




standby and theinternal oscillator and timing generator
willstop. However, therising edge of PLAYEand PLAYL
willnolonger be debounced and any subsequent falling
edge present on the input pins will initiate another
playback.

Record LED Output (RECLED)
The output RECLED is LOW during a record cycle. It
can be used to drive an LED to provide feedback that a
record cycle s in progress. In addition, RECLED pulses
LOW momentarily when an end-of-message marker is
encountered in a playback cycle.

Microphone Input (MIC)

The microphone is usually AC-coupled to this pin viaa
series capacitor. The user-selectable value of the input
series capacitor (together with the 10K ohmresistance
Internaltothe chip)determinesthelow-frequency cutoff
for the ISD1200/1400 Series passband. :

Microphone Reference (MIC REF)

When MICREFis AC coppled tothe microphoneground,
the recorded noise ‘level is significantly reduced.
Grouhg ppise is referenced to the preamplifier. If this
pinis not used, it must NOT be connected to any signal
or voltage. It must float.

Analog Output (ANA OUT)

The microphone signal is amplified and is output to the
ANA OUT pin. The voltage gain of the preamp is
determined by the voltage level at the Automatic Gain
Control (AGC) pin. The preamplifier has a maximum
gain of about 24 dB for small input signal levels,

Analog Input (ANA IN)

The external capacitor connects ANA IN to the ANA
OUT pin. The value of the external capacitor, together
with the 3 KQ input impedance at ANA IN, can be
chosen to give additional cutoff at the low-frequency
end of the voice passband. The ANA IN pin may also
be used to input alternative sources of analog signals
(instead of the microphone signal) through a coupling
capacitor.

Automatic Gain Control (AGQ)

The purpose of the AGC is to dynamically adjust the
preamplifier gain, and therefore extend the range of
input signals which can be applied to the microphone
input without causing distortion. The AGC can
considerably extend the range of recordable sound from
whispers to loud voices. To use the AGC feature, an
external resistor and capacitor should be connected in

PRELIMINARY DATA SHEET
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parallel between the AGC pin and Ground.
Recommended values are 470 KQ and 4.7 uE. The
“altack” time of the gain control is determined by the
sourceresistance (5 K<2) and the external capacitor. The
“release” time is determined by the external resistor and
capacitor. For AGC vollages of 1.5 Volts and below, the
preamplifierisatits maximum gain of 24 d B. Reduction
inpreamplifier gain occusfor voltages ofapproximately
1.8 Volts. If the AGC functionis not desired, the AGC pin
can betied to Ground and the preamplifier gain will be
held at its highest level of approximately 24 dB.

If operating at voltages above 5.5 V, insert a 5.1 K()
resistor in series with the capacitor from pin 20 to pin 21
to minimize distortion.

Speaker Oulputs (SP+, SP-)
The SP+ and SP- pins provide direct drive for

loudspeakers with impedances as low as 16 ohms, A

single output may be used, but, for direct-drive
loudspeakers, the twoopposite-polarity oulputs provide
an improvement in output power of up to four times
over a single-ended connection, Furlhermore, when
SP+and SP- are used, a speaker-coupling capacitor is

-notrequired. Asingle-ended connection will require an

AC-coupling capacitor between’ the SP pin and the
speaker. The speaker outputs are in a high-impedance
stale during a record cycle, and held at Vgg, during
Power Down.

Optional Extertal Clock (XCLK)

This signal is normally tied to ground in applications
circuits. If, however, greater timing precision is desired,
(internal clock has 32.5 % tolerance over temperature
and voltage range), the chip can be externaily clocked
through this pin. If the XCLK is not used, this input
should be connected to ground.

Veea and Veen:

Analog and digital circuits internal to the 1SD1200/
1400 Series use separate power buses to minimize
noise on the chip. These power buses are brought out to
separate pins. on the package and should be tied
togetheras close tothesupply as pussible. Itisimportant
that the power supply be decoupled as close as possible
to the package.

VSSA and vSSD (Ground)

Similarto Vecaand Veep, theanalogand digital circuits
internal to the ISD1200/1400 Series use separale
ground buses to minimize noise. These pins should be
tied together as close as possible to the device.




TABLE 1. OPERATIONAL MODES
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Address Jointly*

Ctrl. (HIGH) Function Typical Use Compatible
A0 Message cueing Fast-forward through messages A4 o
Al Delete EOM markers Position EOM marker at the end of the last message A3, A4
A2 Unused
A3 Looping Continuous playback from Address 0 Al
Ad Consecutive addressing | Recerd/Play multiple consecutive messages A0, Al
A5 Unused

* Indicates wdditional operational modes which can be used simultaneously with the given mude,

Address Inputs (A0-A7)

The Address-inpuls have two functions, depending upon
the level of the two Most Significant Bits (MSB) of the
address.

If either of the two MSBs is LOW, the inputs are ALL
Interpreted as address bits and are used as the slart address
for the current Record or Playback cycle. The address pins
are inputs only and do not output internal address
information as thg operation progresses. Address inputs

are.latched by the falling edge of PLAYE, PLAYL or REC.

OPERATIONAL MODES

The ISD1200/1400 Series is designed with several built-
in operational modes’ provided to allow maximum
functionality witha minimum of additional components,
described in detail below. The operational modes use the
address pins on the1SD1200/1400devices, butare mapped
outside the valid address range. When the two Most
Significant Bits (MSBs) are HIGH, the remaining address
signals are interpreted as mode bits and NOT as address
bits. Therefore, operational modes and direct addressing
are not compatible and cannot be used simultaneously.

There are two important considerations for using
operational modes. First, all operations begin initially at
address 0, which is the beginning of the ISD1200/1100
address space. Later operations can begin at other
address locations, depending on the operational mode(s)
chosen. In addition, the address pointer is reset to 0
when the device is changed from Record to Playback,
Playback to Record, or when a Power-Down cycle is
executed.

Second, an Operational Mode is executed when any of
the control inputs, PLAYE, PLAYL, or REC, 8o LOW and
the two MSBs are HIGH. This Operational Mode remains
in effect until the next LOW-going cantrol input signal,
atwhich point the current address/mode levels are
sampled and execulted.

(Note: The two MSBs are on pins Y and 10 for each
ISD1200/ 1400 Series member.)

OPERATIONAL MODE DESCRIPTIONS

The Operational Modes can be used in conjunction with

a microcontroller, or they can be hard-wired to provide
. ! .

the desired system operation.

A0 — Message Cueing (PLAYE or PLAYL only)

Message Cueing allows the user to skip through
messages, without knowing theactual physical addresses
of each message. Each control input LOW pulse causes
the internal address pointer to skip to th next message.
This mode should be used’ for Playback only, and is
typically used with the A4 Operational Mode.

Al — Delete EOM Markers (REC only)

The Al Operativnal Mode allows sequentially recorded
messages Lo be concatenaled into a single message with
only one EOM marker set at the end of the combined
message. When this operational mode is configured,
messages recorded sequentially are played back as one
continuous message.

A2 — Unused

A3 -—Message Looping (PLAYE or PLAYL only)

The A3 Operalional Mode allows for the automatic,
continuously repeated playback of the message located
al the beginning of the address space. A message CAN
completely fill the 1SD1200/ 1400 device and will loop
from beginning to end.

A4 — Consecutive Addressing

During normal operations, the address pointer will reset
when a message is played through to an FOM marker.
The A4 Operational Made inhibits the address pointer
reset, allowing messages tobe played back consecutively.

A5 — Unused
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APPLICATION SCHEMATIC “
Vee  Vge Vee 1SD1200/1400 _V.(EE Vee Vee
T B 1 28 l C
—1 AQ VCCD 2 R
Dy Cy7 2} Ay v 16 1
REC pom— « CCA g 0.1pF  1KQ 1642
] “To =1 A2 Vv
LED N .001 uF . sS04 SPEAKER
s AN P—; A3 Vssa " =
s g 2] A4 8P+ |— |
]
-2 A5 SP-
PLAYL
Re4 A7TR8 7 3 8 A¢ ANAIN (22 c -
82"-6 100K | 100K J 100K [10] ., f2 ] &3 c1] 220
PLAYE B BLAVL ANA OUT .__42' AAA IO.luF Ry o~
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RECORD R Mic :9
] A 5| RECLED  AGC
- 1KQ ! xoLK
= Rs 4.7 yF 10 KQ
470K Cs
g C _" 0.1 pF

Note: 1SD Application Notes and Design Manual available

FUNCTIONAL DESCRIPTION EXAMPLE

The following example operating sequence demon-
strates thé functionality of the ISD1200/1400Series devices.

1. Record a message filling the address space.

Pulling the REC signal LOW initiates a record cycle from
thebeginning of th¢ message space. If REC is held LOW,
the recording continues until the message space has
been filled. Once the message space s filled, recording
ceases, The device will automatically power down after
RECis pulled HIGH.

2. Edge-activated playback.

Pulling the PLAYE signal LOW initiates a playback
cycle from the beginning of the message space. The rising
edge of PLAYE has no effect on operation. If a recording
has filled the message space, the entire message is
played. When the device reaches the end of the message
space, it automatically powers down. A subsequent
falling edge on PLAYE initiates a new play cycle from the
start address.

3. Level-activated playback.

Pulling the PLAYL signal LOW initiates a playback
cycle fronv the beginning of the message space. If
PLAYL remains LOW, the device plays through to the
end of the message and subsequently enters the power-
down mode.

4. Level-activated playback (truncated).

IfPLAYLis pulled HIGH any time during the play-back
cycle, the device stops playing and enters the power-'
downmode. Asubsequent falling edgeon PLAY Linitiates
anew play cycle from the start address.

5. Record (interrupting playback).

The RECsignal takes precedence over other operations.
Any LOW-going transition on REC initiates a new record
operation from ‘the beginning of (he start address,
regardless of any current operation in progress.

6. Record a message, partially filling the address space.

Arecord operation need not fill the entire message space.
Releasing the RECsignal 1 1IGH before filling the message
space causes the recording to stop and an end-of-
message marker to be placed. The device powers down

automatically.

7. Play back a message, partially filling the address space.

Pulling the PLAYE or PLAYL signal LOW initiates a
playback cycle which is then completed when the end-
of-message marker is encountered. Playback ceases and
the device powers down,

8. RECLED operation.

The RECLED output pin provides anactive-LOW signal
which can be used to drive an LED as a “record in
progress” indicator. It returns to a HIGH~$tale
when the REC pin is released 1IGI or when the
recording is completed due to the message space
being filled. !
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\C PARAMETERS (1SD1200/1400 SERIES - PACKAGED]}
Operating Conditions: Ty = 0°t0 70° C, Vce = 4.5 V10 6.5 VU, Vg = 0 V @ unless otherwise noted
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“Symbol Characteristic Min [ Typ® | Max Units | Conditions

THD Total Harmonic Distortion 1 % @1KHz

Tieo RECLED ON Delay 5 psec

Tiep2 ‘RECLED OFF Delay 48.6 msec

Ts A3 Loop Setup Time 300 nsec

Ty A3 Loop Hold Time 0 nsec

Trrup Record Power-Up Delay 32 msec

Trron, Record Power-Down Delay 32 msec

Tepup Play Power-Up Delay 32 msec

TppDD:‘ - Play Power-Down Delay 8.1 msec

Pour Siieaker Output Power 122 / mw Rexr=16Q

Vour Voltage Across Speaker Pins: 1.25 25 Vp-p | Rexr=600Q

Vini MIC Input Voltage 20) mV Peak-to-Peak

Vinz ANAIN Input Vultage S0 mV Peak-to-eak

AC PARAMETERS
. ISD- | ISD- | ISD- | ISD-

Symbof | Characteristic 1210 | 1212 | 1416 | 1420 | Units Conditions
Fs Sampling Frequency (max) 6.4 5.3 8 6.4 KHz Internal Oscillator
BW Bandwidth (imax) 2.7 23 34 27 | Kliz 3 dB Rall-Off Point !
Trew Record Pulse Width (immax) 10 12 16 20 sec.

Tpay | Playback Duration (min) 10 12 16 20 sec.
Tigp2 | RECLED OFF Delay 48.6 | 583 | 389 | 48.6 | mscc {6
Treyp | Rec. Power-Up Delay 32 39 26 32 | msec e
Trrop | Rec. Power-Down Delay 32 39 26 32 | msec o)
Tpryp | Play Power-Up Delay 32 39 26 32 | msec (o)
Tyeop | Play Power-Down Delay 8.1 9.7 6.5 81 [ msec &
Notes:1. Vee = Veea = Veen.

2. V5= Vssa = Vspy.

3. Typical tlues @ Ty = 25° C, 5.0 V,aml 6.2 KHz sample rate.

4. With 12 KQ seris resistor at ANA IN. .

3. Low-frequency cutoff depernds wupon walue

6. Typical values @ Ty = 25° Cand 5.0 V,

of external capacitors (see Pin Descriptions),




APPLICATIONS NOTE

Some, users may experience an unexpected recording
taking place when their circuit is powered up, or the
batteries are changed and V¢ rises faster than REC. This
undesired recording prevents playback of the previously
recorded message. A spurious End Of Message (EOM)
marker appears at the very beginning of the memory,
preventing access lo the original message, and nothing is
played.

To prevent this occurrence, place a capacitor (approx.
001 pF) between thecontrol pin (REC)and Vcc. This pulls

PRELIMINARY DATA SHEET
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the control pin voltage up with Ve as it rises, Once the
voltage is IGH, the pull-up device will keep the pin
HIGH until intentionally pulled LOW, preventing the
false EOM marker.

Since his anomaly is dependent upon factors such as the
capacitance of the user’s printed circuit board, not all
circuit designs will exhibit the spurious marker. It is
recommended, however, that the capacitor is included for
design reliability. A more detailed explanation and
resolution of this occurrence is described in the ISD
Application Notes and Design Manual.

ABSOLUTE MAXIMUM RATINGS (ISD1200/1400 SERIES - PACKAGED)

Condition Value
Temperature under bias -65°Cto+125°C
Storage temperature range -65°Cto+150°C

Voltage applied to any pin

(Vg_.; -03V)to (V,CC +03V)

Voltage applied to any pin (Input current limited to + 20 mA)

(Vss- 1.0V 1o (Ve + 1.0 V)

Lead-temperature (soldering - 10 seconds) 300°C
Vee- Vss i ) -03Vio+70V
Stressesidbgve those listed may canse permanent damage lo the device. Exposure to the absolute maximm ratings may affect device reliability.

DC PI‘\RAMEfERs (ISD1200/1400 SERIES - PACKAGED)
Operating Conditions: Ty = 0° 0 70° C, Vee = 4.5 V10 6.5 V 1, Vgg = 0 V ?; unless otheiwise noled.

Symbol | Pasamelers Min | Typ® | Max | Units | Conditions

Vi, Input Low Voltage 0.8 \4

Vin Input High Voltage 24 \

Voo Output Low Voltage 0.4 \ IoL=4.0mA

Vou Output High Voltage 24 Y loip=-1.6 mA

Icc Ve Current @5.5 V (Operating) 15 30 mA Vee=55V, Rgxp=o0o ¥

Icc Ve Current @ 6.5 V (Operating) 15 35 mA Vee=65V, Rgxp =00

Isp Ve Current (Standby) 05 10 HA e

In Input Leakage Current ‘ +1 pA No

irp Input Current HIGH w/Pull Down 130 HA Force Ve @@

Rext Output Load Impedance 16 Q Speaker Load

Raiic Preamp In Input Resistance 10 KQ Pins 17,18

RanaIn Ana In Input Resistance 3 K2

Aprgs Preamp Gain 1 24 dB AGC=00V

ApRe2 , Preamp Gain 2 -45 -15 dB AGC=25V

Aagrp AnaIn to SP+/- 22 dB ’

Race AGC Output Resistance 5 KQ

loren Preamp Out Source -2 mA @Voyr=10V

Iprer Preamp In Sink 0.5 mA @Vour=20V
Notes: 1. Ve = Veea = Veep 5. REC, PLAYL, amd PLAYE must be Veep .

2. Ves = Vssa = Vysp 6. Pin 26.

3. Typical olues @ Ty =25°C wnl 5.0 V.

4. Vieea md Ve connected together.

7. Applics only 10 1SD1 20 and ISOI400 future version (see page 13).
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TIMING DIAGRAMS (I1SD1200/1400 SERIES - PACKAGED)

RECORD
n Thrw +————Thaw
REC A N
—| |*—Tieot —| |*—Tieb2 :
RECLED \\ Y \ /

Ts | T Ts |- [T}y
e

Analn —— MMMt A ————

> |*—Tarup —*! [*—Trrop
PLAYBACK
T TeLay =
PLAYL \\ V \ 4
» /]
PLAYE

Ts |+ ™ Ts [+— TH—jL Ts ¢ Ty .
. / /
o iy

SPek A M A A ——— g\ o —

—*| |*—Tppup —* |*—Teroo | [*—Tepop —*| [*+—Tepup

=

Nute: REC must be HIGH for the entire duration of a playback cycle.
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AC PARAMETERS (ISD1200X/1400X SERIES - UNPACKAGED DIE)
Operating Conditions: Tp = 0° to 50° C (ambient), Vo = 4.5 V10 6.5 VI, Vo = 0 V ®; unless othenwise noted

Symb(;l Characteristic Min Typ @ Max Units | Conditions
THD Total Harmonic Distortion 1 % @1Kllz
Tiem RECLED ON Delay 5 Jisec
Tugre | RECLED OFF Delay 486 msec
Ts ) A3 1.oop Setup Time oy nsec B
T A3 Loop Hold Time n nsee
Turup Record Power-Up Delay 2 msec
Trrvon Record Power-Down Delay 32 msec
Terup Play Power-Up Delay 32 msec
. Trrop Play Power-Down Delay 8.1 msec
"Pour Speaker Output Power 12.2 mW | Rexpr=16Q
_Vour Voltage Across Speaker Pins 1.25 25 Vp-p | Rexp=600Q
Vini MIC Input Voltage 20 mV | Peak-to-P'eak @
Vinz ANAIN Input Voltage 50 mVv I'eak-to-Peak
AC PARAMETERS
Fasn- | asn- | 1so- | 1sn-
Symbol Characleristic 1210 1212 | 1416 | 1420 | Units Counditions
Fs. Sampling Frequency (max) [ 6.4 53 8 6.4 Kliz Inlernal Oscillator
BW Bandwidth (max) 2.7 23 34 2.7 Kllz 3 dB Roll-Off Point &
Trew | Record Pulse Width (max) | 10 12 16 20 sec. '
Tpiay | Playback Duration (min) 10 ° 12 16 20 sec.
N | RECLED OFF Delay 48.6 583 | 389 | 486 | mscc 16
Treuny | Rec. Power-Up Delay 32 39 26 a2 msec (6
Trepp | Rec. Power-Down Delay 32 39 26 -32 msec 'y
Tepyy | Play Power-Up Delay 32 9 26 32 msee i
Trepp | Play Power-Down Dela y 8.1 9.7 65 8.1 msec ®

Notes: 1. Vee = Veca= Veen.
2. Vg = Vys= Vsgp.
3. Typical values @ Ty = 25° C, 5.0 V,and 6.2 K11z sample 1ale,
4. With 12 KS2 series resistor at ANA IN,
5. Low-frequency cutoff depeinds tpon value ¢
6. Typical values @ T4 = 25° Camd 5.0 V.

if externl capacitors (see Pin Deseripions),
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ISD1400X CURRENT DIE BONDING PHYSICAL LAYOUT

1SD1400X

I. Dile Dimensions

X:211 2t mils
Y: 207 £t mils

Il. Dle Thickness

21 mils

Ill. Pad Openling (inin)

109 microns
(4.3 mils)

w— PLAYE

.- ANA OUT
-

A2 A1 A'(! Vcco REC XCLK
\ | |
Al ad 4 [ a d
AL —inm
AS —18
I1ISD1400X
AG\'
AT —iu
NC —T1®

—
Vssp

- z-/'/)'ru =-{—acc

Vssa SP+ SP- Vcca MIC MIC REF

_RECLED

" ———
S PLAYL

" T—anan

+ 1SD1400X PIN/PAD DESIGNATIONS, WITH RESPECT TO DIE CENTER (um)

Pin  [‘Pin Name X Axis | Y Axis | | Pin Pin Name X Axis | Y Axis
A0 . Address 0 -17125 | 24455 | | Vieea Ve Analog Power Supply 9522 | -2412
Al Address 1 -2068 24455 | | MIC Microphone Input - 1217.5 | -2459
A2 Address 2 -2278 24455 | | MICREF | Microphone Reference 1439 | -2459
A3 Address 3 25095 | 2368 AGC Aulomatic Gain Control 24505 | 2410
Ad Address 4 23095 | 21455 | | ANAIN | Analog Input 2484.5 | -1980.5
A5 Address 5 -2509.5 | 18855 | | ANAOUT| Analug Ouiput 24665 | -17155
A6 Address 6 -25095 | -15255 | | PLAYL Level-Activated Playback 24955 | 1989
A7 Address 7 -2509.5 | -1764 PLAYE Edge-Adivated Playback 24955 | 2201
NC No Connedt -2509.5 | 21785 | | RECLED | Record LED Output 2493 | 2413
Vssp | Vss Digital Power Supply | -23595 | -24565 | | XCLK No Connect (optional) 1970 | 24455
Vssa | Vs Analog Power Supplyl 4695 | 24565 | | REC Record %0 | 24455
SP+ Speaker Output + -29 -23625 | | Veen Ve Digital Power Supply 525 | 2390
SP- % Speaker Output— 508 | -23625

Note: Die dimensions and pinfpad positions may be subject to change. Please contact
ISD Sales Offices or Representatives to verify current or futvye specifications.
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1SD1200/1400 SERIES

ISD1400X FUTURE

. Die Dimenslons
X: 206.9 +1 mils
Y: 202.3 +1 mils

I. Dle Thickness

21 mils

1. Pad Opening {min)
100 x 112 microns
(3.9 x 4.4 mlis)

A2 Al A0 Veep REC XCLK
A~ I / / /"ECLED
YRy DL LI L R I B Y- ¥ <7
L ] -
i *|— FiAvL
ISD1400X FUTURE
As 12 o]—anaour
aT—11 »
Ne—"] ~anam
— ] T~~ace
Vsso

Vssa SP+ SP- Vgea MIC MIC REF

I$D1400X FUTURE PIN/PAD DESIGNATIONS, WITH RESPECT TO DIE CENTER {1um)

Note: Die dimensions and pinfpad positions ity be subject to change. Please contact
ISD Sales Offices or Representatives lo verify current or fulure specifications.

Fin Pin Napm X Axis | Y Axis| | Pin Pin Name X Axis | Y Axis

""AU Address0 13325 | 19738 | | Veea Ve Analog Power Supply 1 - 7795 -1936.2
Al Address 1 -16289 | 19738 | MIC Microphone Input. * WIS | -19738
A2 Address2 -18089 |. 19738 | MICREF | Micophone Reference 1168.7 | -19738
A3 Address 3 -2014.1 19102 AGC Automatic Gain Control 9779 -1910.6
A4 Address4 -2014.1 17226 | | ANAIN | Analog Input 2005.1 | -1580.2
A5 Address 5 20141 | 15198 | ANAOUT| Analog OQutput 1990.7 | -1379
A6 Address 6 -2014.1 | -12146 | | PLAYI. Level-Activated Playback 20139 1 16086
A7 Address 7 -2014.1 | -1399.8 | | PLAYE Edge-Activaled Playback 20139 | 1777
NC | NoConnect -2014.1 | -17454 | | RECLED | Record LED Output 200119 | 19718
Vsso | Ves Digital Power Supply | -1894.1 | -19718 | | XCi.K No Connect (optional) 1380.7 | 19738
Vssa_| Vs Analog Power Supply | 3581 | -19718| | REC Record 7523 | 19738

" SP+ Speaker Output + -17.7 | -18966 | | Veep Vee Digital Power Supply 485 | 19294
SP- Speaker Output - 4119 | -1896.6
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PRELIMINARY

LMC567 Low Power Tone Decoder

General Description

The LMCS67 is a low power general purpose LMCMOSTM
tone decoder which is functionally similar to the Industry
standard LM567. It consists of a twice frequency voltage-
controlted oscillator (VCO) and quadrature dividers which
establish the reference signals for phase and amplitude de-
tectors. The phase detector and VCO form a phase-locked
loop (PLL) which locks to an input signal frequency which is
within the control range of the VCO. When the PLL is locked
and the input signal amplitude exceeds an internally pre-set
threshold, a switch 1o ground is activated on the output pin.
External components set up the osclllator to run at twice the
input frequency and determine the phase and amplitude fil-

ter time constants. ,

Features

» Functionally similar to LM567

| 2V to 9V supply voltage range

m Low supply current drain

m No increase in current with output activated
m Operates to 500 kHz input frequency

& High oscillator stability

= Ground-referenced input

® Hysteresis added to amplitude comparator
» Out-of-band signals and noise rejected

® 20 mA output current capability

‘
a

Block Dla-gram,‘ (with External Components)

» Vs
L 4
AL
1 * O 8
ourrur | Vs o — OUTPUT
FLTER  C I -
- 50kn 2
o] auet 3¥s
> oer.
3 s
LooP 2 7 GROUND
FILTER r
e _L +2 g =
I___ +2
Vs
o v _ 120k ot . TMmG
Whets N\ wlil') p{PHAS 5 CAPACITOR
- ) Qg 2 I'
, S40ka  240k0 i =
vco Rt
TIMING
RESISTOR
- LMC567 _L
4 5
"=

’

i

Order Number LMC567CM or LMC567CN
See NS Package Number MOSA or NOSE

TL/H/8670-1
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Absolute Maximum Ratings LTS
It Military/Aerospace specified devices are required, Storage Temperature Range -65'Cto +150°C
contact the National Semlconductor Sales Office/ Soldering Information e
Distributors for avallabllity and speclfications. Dual-In-Line Package
Input Voltage, Pin 3 2Vpp Soldering (10 sec.) 260°C
Supply Voltage, Pin 4 1ov Sn\‘/a" Ou;:ne Pagkage )
apor Phase (60 sec. 215°C
eu'ttp;ut Vc:l:lg(e).‘:ln ?:1 Vst (;3: Infrared (15 sec.) .. 220°C
oltage a errins stoGn Sea AN-450 “Surface Mounting Methods and Thelr Effect
Output Current, Pin 8 30mA on Product Rellabllity” for other methods of soldering sur-
Package Disslpation 600 mwW face mount devices.
o
Operating Temperature Range (T) —25°Cto +125'C i
Electrical Characteristics
Test Circult, Ta = 25°C, V4 = 5V, RICt #2, Sw. 1 Pos. 0, and no input, unless otherwise noted.
Symbol ' Parameter Conditlons . Min | Typ |~Max o Units
4 Power Supply Current { RICt #1, Quiescent Ve,m 2V .. 0.3 :
or Activated Vs = 5V 05 | 08 | made
Vg = 8V »~1 08 1.3
V3 Input D.C. Bias 0 mVdc
R3 Input Resistance 40 kn
18 Output Leakage 1 100 nAdc
fo Center Frequency, RICt #2, Measure Oscillator Vg = 2V 98
Fosc + 2 Frequency and Divide by 2 Vg = 6V 02 103 113 KHz
Vg = BV 105
Afg Center Frequency folsv = folav
—_—X1 1.0 ! %
Shift with Supply T Ex v
Vin Input Threshold Set Input Frequency Equal to fg Vg = 2V 11 20 27
Measured Abovs, Increase Input s
Level Until Pin 8 Goes Low. NYOF PVl 130 3R 46 | mVims
Vg = 8V 45
AVip Input Hysteresis Starting a'l lnPut Thresh?ld. Decrease Input 15 1 mvrms
Level Until Pin 8 goes High.
v8 Output 'Sat’ Voltage Input Level > Threshold 18 = 2mA 0.06 0.15 Vde
Choose RL for Specified |18 18 = 20 mA 0.7
L.D.B.W. | Largest Detection Measure Fogc with Sw. 1 in Vg = 2V 7 1 15
Bandwidth Pos. 0, 1,and 2; Vg = 5V 1 14 17 %
Fosclpz —~ Fosclp1
LDBW = 057 __0SCH1 ¢ 400 =
Fosc'Po o A &
ABW Bandwidth Skew i (Fosclpz + Foselp1 _ 1) e 100 o | 10l %
2 Foscll-’o
fmax Highest Center Freq. RICt #3, Measure Oscillator Frequency and 700 KkHz
Divide by 2
Vin input Threshold Set input Frequency Equal to {ax measured as mVems
at Imax Above, Increase Input Level Unlil Pin 8 goes Low.
Ty .
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Test Circuit
1.5k0
5kn 0.01 pF
SwW. l
: 001;4!‘ -—'OOOIpF
INPUT

Olpj:

t=

T L

"t

MEASURE Fggc

WITH <10 pF PROBE

TL/H/8670-2

Typical Performance Characteristics

5 (mA)
8 8 £ B
N

Fo x C2 (Hz=uf)

I
1

Supply Current vs.
Operating Frequency

1,2 25%, Vg = 3V
3

Ri=5.1k0

RL=100kA —t

1k 10k 100k w
WPUT FREQUENCY. (Hz)

Bandwidth as
o a Function of C2

F T L} T
Tp225%C, Yg=SY

\
105\

N |-

= =

0
0 2 4 6 8 1012 14 16 18

BANDWIDTH (X OF Fo)

Bandwidth vs.
input Signal Level

T T ] T 1]
TEST CIRCUIT, Vg = 8V,
RICL g2

B § &

8
I
i
i
L}
!

INPUT YOLTAGE (¥, )
g

L/

. NPUT THRESHOLD —/|
0 2 4 6 8 1012 14 16 18
BANDWIOTH { OF F)

8
i
!

Frequency Drift
s with Temperature

T T T T T
TEST CIRCUIT, RIC §1
10
E o
L N
= 9 Vg5V
% -05 ™~
™~
-0
=15

-0 0 30 10 1%
TENPERATURE (°C)

RtCt At Ct
#1 100k ° 300 pF
#2 10k 300 pF *
#3 5.1k 62 pF
Largest Detection
Bandwldth vs. Temp.

7 T T ¥ T 1T 7
TEST CIRCUIT, Y = 8V, RiCt 2

50 0 5 100 150
TEMPERATURE (°C)

Frequency Drift
with Temperature
m L} T L} i T
TEST CIRCUIT, RiCt §2
20
10 \;
[}
N
-10
N
Vg5V
=20 S (] \
HEEA
-30

~0 0 0 100 150
TEMPERATURE (°C)
TL/H/8670-3
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Applications Information (eter 1o Biock Diagram) -

GENERAL

The LMC567 low power tone decoder can be operated at
supply vollages of 2V to 8V and at input frequencies ranging
from 1 Hz up to 500 kHz.

The LMC567 can be directly substituted in most LM567 ap-
plications with the following provisions:

1. Oscillator timing capacitor Ct must be halved 1o double
the osclilator frequency relalive to the input frequency
(See OSCILLATOR TIMING COMPONENTS).

2, Filter capacitors C1 and C2 must be reduced by a lactor
of 8 to maintain the same filter time constants,

3. The output current demanded of pin 8 must be limited to
the spacilied capability of the LMC567.

OSCILLATOR TIMING COMPONENTS

The voltage-controlled oscillator (VCO) on the LMCS67
must be set up lo run at twice the frequency of the input
signal tone to be decoded. The center frequency of the
VCO Is set by timing resistor Rt and timing -capacitor Ct
connected to pins 5 and 6 of the IC. The center frequency
as a function of Rt and Ct is given by:

A
Fose ™ T2 R
Since this will cause an input tone of hall Fyec to be decoded,

1
Finput & > 5 RIGH 2

This equation s accurate at low frequencies; however,
above 50 kHz (Faec = 100 kHz), internal delays cause the
actual irequency fo be lower than pradicted.

The choice of At and Ct will be a tradeoll between supply
current and practical capacitor values. An additional supply
current cormponent Is introduced due to Rt being switched
to Vg every half cycle to charge Ct:
lg due to Rt = Vg/(4RY)

Thus the supply current can be minimized by keeping Rt as
large as possible (see supply current vs. operating frequen-
¢y curves). However, .the desired frequancy will dictale an
RICt product such that increasing Rt will require a smaller
Ct. Below Ct = 100 pF, circuit board stray capacitances
begin to play a role in determining the osclllation frequency
which ultimately limits the minimum Ct.

To allow for 1.C. and component value tolerances, the oscil-
lator timing components will require a trim. This Is generally
accomplished by using a varlable resistor as part of Rt, al-
though Ct could also be padded. The amount of initial Ire-
quency variation due to the LMC567 itsell Is given in the
electrical spacifications; the total trim range must also ac-
commodate the tolerances of Rt and Ct.

SUPPLY DECOUPLING

The decoupling of supply pin 4 becomes more critical at
high supply voltages with high operating frequencies, requlr-
Ing C4 to be placed as close as possible to pin 4.

INPUT PIN

The input pin 3 is internally ground-referenced with a nomi-
nal 40 k resistor. Signals which ere already centered on
0V may be directly coupled to pin 3; however, any d.c. po-
tential must be isolated via a coupling capacitor. Inputs of
multiple LMC567 davices can be paralleled without Individu-
al d.c. isolation.

LOOP FILTER

Pin 2 is the combined output of the phase detector and
control input of the VCO for the phase-locked loop (PLL}=
Capacitor C2 in conjunction with the nominal 80 kQ pin 2
internal resistance forms the loop filter.

For small values of C2, the PLL will have a fast acquisltion
time and the pull-in range will be set by the built In VCO
frequency stops, which also determine the largest.detecti
bandwidth (LDBW). Increasing C2 results in improved noise
immunity at the expense 6f acqulsition time, and the pull-in
range will begin to become narrower than the LDBW (see
Bandwidth as a Function of C2 curve). However, the maxi-
mum hold-in range will always equal the LDBW,

OUTPUT FILTER

Pin 1 is the output of a negative-going amplitude detector
which has a nominal 0 signal output of 7/9 V4. When the
PLL is locked to the input, an increase in signel leve! causes
the detector output to move negative. When pin 1 reaches
2/3 Vg the output is activated (see QUTPUT PIN).

Capacitor C1 In conjunclion with the nominal 40 k2 pin 1
internal resistance forms the output filter. The size of C1 Is a
tradeolf between slew rate and carrier ripple at the output
comparalor. Low values of C1 produce the Isast delay be-
tween the input and output for tone burst applications, whila
larger values of C1 Improve noise immunity.

Pin 1 also provides a means for shifting the input threshold
higher or lower by connectling an extarnal resistor to supply
or ground. However, reducing the threshold using this tech-
nique Increases sensitivity to pin 1 carrier ripple and also
resulls in more part to part threshold variation. Y

OUTPUT PIN

The output at pin 8 is an N-channel FET switch to ground
which is activated when the PLL Is locked and the input tone
Is of sufficient amplitude to cause pin 1 to fall below 2/3 V,,
Apart from the obvious current component duse to the gxler-
nal pln 8 load resistor, no additional supply current Is re-
quired to activale the swilch, The on resistance of the
switch Is inversely proportional to supply; thus the ‘sat’ volt-
age for a given output current will increase at lower sup-
plies.

-






