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ABSTRACT

This project presents about a single frequency repeater in VHF / FM system for 144 MHz
transceiver . It uses to communicate between two transceivers that can't contact directly by
themselves, and it can repeat the messages for correct information in communication. This project

uses 8051 as a processor unit.
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AgUuLLNATIg AN (specification)adlaTiegil 3.2 arlddguanEinwdidnnsaiing

(electronic characterirtics) AN IuAANUIN

+5V
DTMF
lnput  0.1pF
S 100k — IN+ Voo - 0.1uF
IN- SUGT
300k
100k es ESt AM
— Vel MTB870 S© o
INH Q4 0
PDWN Qs Q
osct Q2 -0
le_‘tal I:”—— osc2 Q1 o
3.579545 Mx-ij——' ’v, &5
U 3.2 wansneasldauaes MT8870
uazannsaAuInmInfa ndliangns
e AN e N RV DD k.. 4%...50.... (3.1)
-
ety = (ROMNMVppNgg-Vie) | eveeieeeeeseennn, (3.2)

IngAgaswlsusiauldanmsauaniguaninddnnseindlunianuan

3.3 n1A TONE
mﬂﬁqzﬁmﬁqmumm’a"mﬁ’rynpm TONE iauananinzaesnisila-dln wisdinaes lne
11914167 555 waluannsazamdaiailaunmef Wnananuieanuitszunn 1 KHz
Aangas  f = 144/(R,+2R))C (3.3)
duswdenld R, =10Ka , R, =2Kao uar C=0.1uF

wasly f

144 /{10Ka +2(2Ka)} 0.1 pF

1.028 KHz

FandiAseivArautiEIiualy  AWiuneaseeanta TONE Aaduaugi 3.6
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0.1 puF

ek

||.._____

8051

717 3.3 uamInasnIA TONE

Tx

AngU7 3.3 azwiud niyniien 3 9eelad 555 arudnarnfieanulssinn 1 KHz g

ALANNIIININAETET 4 28983 555 TaedanizasuAunnaan TONE SW %iAnng enable uay

disable AudAnAReanun e lidudtyyitu TONE uandan1azaaens on wie off TaaiATadTAnines
gunraililunisiuaaciudeannifa R, R, uas C Mlsenavagluaeas \

3.4 nnm CODE REF

INPUT <

gﬂﬁ 3.4 uami 4 to 1 line data selector/multiplexer

L StD

Co Y

C1

Cc2

C3
B A
—
Select

QUTPUT

NINNTUTBINATNNA CODE REF siaN1an code reference azl4lad 74153 Fuiduledian

wWand 9iim dual 4 to line data selector/muitiplexer Q:ﬁ'\ﬂ'\i‘lﬁﬂﬂ‘ﬁ"ﬂ:ﬂﬁ’-ﬂnﬁﬂﬂaﬂ‘iﬁﬁm 1 14U a0 4

Wusanllfuaniynlnaasunusiiu Data Select fnnsaR 3.1
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SELECT DATA INPUTS STROBE OUTPUT
INPUT

B A Cco Cl c2 C3 G Y
X X X X X X H L
L L L X X X L L
L L H X X X L H
L H X L X X L L
L H X H X X L H
H L X X L X L L
H L X X H X L H
H H X X X ] L L
H H X X X H I H

H = high level, L = low level, X =irrelevant

A1979% 3.1 Function Table 1a4lad 74153

A DATA INPUT

A
VCC STROBESELECT OUTPUT

6T dnaincno 20 VG reNN 7k dl nnrond: ilh LS

Y sraaeo b BellhEs oY

W BBAA

BBAA
1C3  1C2 1C1 1CO 1Y

[
i
LT [27 3] 4] [s1 L[e] [zJ L8l
STROBE B \/ OUTPUT GND

SELECT DATA INPUT

U7 3.5 wannsasnieluvesled 74153
Tusia 74153 nilasazfifafmdndagaasin dululunis@an(select) 1 Afsazlfiaying 2
FatITUMINIEIRaNAIE9YE “00” ArlHBUNNTAIT1 6 2ANNNAUN 7 WAZBUWNEI 10 BENNINBTIVINY

219 (Husiu



(LN

iy vandiaanas W la s luun? 4 On Aesiadldle® 74153 4w 2 6 uamanasransas

anysoffnivaivaindinaldlunmeimmunsia A 3.6 Taedawualu

[l [l
~ o =

AUAIREFT 1 (1 - 4) HuTVasaN 1 select faasia “00”

AUIRTsIR 1 (5 - 8) WNUTWAGIN 2 select Aaesva “01”

AURIRTsaN 2 (1 - 4) WHusiasai 3 select faaswa "10”

+5Vv
e \ 7415153
ki A0 1 S 10 AD 6
L 1= —
_z_g 11 Al P DRI KT B0 g 1C0 7 &
e A2 £ B L - 5 1C1 1Y
| «l—ln A3 ] /——J—/ 1c2 N
T ‘ — — 1C3
2 wn__R2 — | % 1
= (n f —q 16 W,
10 - -
/ 81 11 gg? 9
s owloes /———/M | 2c2 2v
. CO L P U — 4 2C3
s C1 LI S
[YE oV 3t ___ | " 2G m
2 e —{w
2 o g 144 so
1 [ DRI IO e S1
0 R A S 79
Py e
N COUNT L
L / N 7415153
—— A2 &
3 1CO 7
B2 5! 461 | | T €OoUNT H
Vs /_4_/02 1C2
AN —1 1C3
1
/—c 16
L4~ a3 10
LT |_~8s 11} 2C0
3 2C1 9
/ 12 2C2 2y
-~ «—— 2C3
2G
_
14 so
~ =qd st

UM 3.6 uamaeasanyrnizesna CODE REF

3.5 nnA REC / PLAY

X . o . - X
matiflunsasda@oayn TngerduuuoanuAnmanil
M siaanlsiAannnaln

M aursonudasinngqls

3
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sandenld 1sD 1420 Failuladflfiuindeaeiliupauanid ety Aeficsasdmiy

pauAnmMsielifaineunauuaslidaunugntindudhgduuaauausing visellasniaslng

1 ) 3 v v
Sl delifimstuinierundy Wedunisdsswdandauanuumnes Bnislefueiiiiag

nsgUnsalasauneuentieaNin

wranfuindagnuanalifagi 3.7

IC3

IC 78L05

UAZHAMANTRATIANNULIAINAATEUTY  TenaTaNyTalues

I

i

oF
24 28 S
vea [18
9
MIC =
a7 110 F
M 1k cs
RIIE% * l__,\’}:/\,—_"ﬂ 1c2
IC1 SP LM388
RECLED 1pF C7 .
20 10k D 10 u-‘ cn
1SD 1420 AN —’[' VR1
2 ' >
AoUT L 01 F
REC 47K = c1o
%__R? L ,
PLAYL 5 '—j‘_ ] lOQ SPK1
AR - 10 pF :ﬁ
" » co T
2 AGC
I
u 410k +
L vssp VSSA RS I M = == =

NTNNIULBINAT

71/t 3.7 aassiesannituantedled 1420

aasguyafsastaniufn@edfifumudnaiaquii 3.7 dussfidieuaslqunmnlies

v + 1 1 4 1 1
$u neneududulng  wedneidsainuunine? 9 Taaliasas  IC, waf ISD 1420 finfanfiaz

fudayaieininiuiin Tneleadng s, gnnaliisiasas vinlanfirauaunistiuiin (REC ) fignus

Tuo lususirazismaidindsadhluic, Taafinawaugeilulasivi (MIC,) iy

Fryoyrudeas R, , R uddnluweaifulud dyqnuazgnAthi@eiou ¢, udiim 18 evin

msrenedyuadiusty Ayuauidunienslagaanfuamlazeennmie 21 fuiudynn

v ]
aundaneim  uasAliasinu R, uaz C; 111 20 Jadunsasrenadygrnneluladiduii

Fryrufignaenaasgniiuiinadlumiseanindinelulediian 25 (RECLED ) lumdugauantanioz

ansianniuitn Sauaneualag LED1 Aian 19 fisasuniu R, uaz C, Aaluaasinnsziu
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drunyrunistiuiinlasivie AGC ( Automatic Gain Control ) e Wdryynnireanstuiinianu
wnzan dewundudyyinuedldbifinaafind

Wevnniufnluauasuaaniiiualiie 20 3und astiufinasngaiaewiui - wndad
n’mﬁuné’uﬁﬁﬂmougu?‘;m 23 (PLAY ) fnaszduadn * 0 Taanisna S, nezununinaundufiasyin
mu‘%unm’luﬁq‘lﬁua:’lﬁ’é’mry'\mmvm’vgwa@nwmwm 14 r‘Nuﬁfhmvx’wwﬁqzmqmm'ﬁ’ué'ﬂwmﬁnq
Tlnonss wianaflsziuaruimsadedeslian FaiudaRunaseedeadtlan Tnadtyayou
avgnéidedinu R, uaz C, wndirlogu VR, dtyeunouszgndadngen 3 1eq 1C, wef Lm 386 Faifluled
mmmﬁmﬁi’ﬁnﬁuﬁ fuaaifitihunisasaudaareentamnem 5 1aq IC, tiu C,, Tuaanganina
SPK, TawfiC,, uas Ry ﬁwfi'r?;'nmmazimm’mﬁ@quazﬂmﬁ’umiafaﬂ?ﬁﬂmmmqLmvagmmwwmma

urdlGeeneasiannuunned o ey Jauseiufiannsasneliii IC, Iilnamsa  usi

it IC, Faansusesulnng +5 Tavl Asdpafingarnsmes IC, emiuanussiultad Taaid D
1 . u 3 . 1

H v
'Y

Dudileaiumssaunsiuunmetind
. 2 ' .
2Rt 3.7 1 adldalind S, | S, ununisdauan CPU Wsaminmaiauvtedmdea
ATNAIES
3.6 NMALATRNEN b

o ° - - o v -
[MNUANNTITNINTULDN Lﬂ?’f]\’d\j AN170 L‘Ilf_luI.ﬂul_lﬂﬂﬂllﬂ’r]:lm?ﬂﬂmugﬂﬂ 3.8

Lalaalvie reed ]
matvwiygnouise FM-V";(‘OM“I- memiacaeTd ¢ oh AT RF, 144MHz,
AUDIO AMPLIFIER a3 SCCRYST AL 6 x FREQUENCY RF. AMPLIFIER | wwmme
MICROPHONE ILLATOR MULTIPLIER 144 MHz. . |ANTENNA
INPUT 24 MHz

7U7 3.8 udenlassunsuuanansinaureATadd

mnua"'an‘lmﬂ:unmuﬁmué’nm?ﬁqmu'lugﬂﬁ 38 llastiuasdedyyrnudaadnllemed
nmpaggadtyyInude ( AUDIO AMPLIFIER ) ﬁ’ﬂ;lty’]ml-ﬁ'ﬂdﬁlﬂﬂﬂ'ﬂ’mﬂ’lﬂ‘ﬂﬂﬂﬂﬁ’fququgnddﬁ’aL‘I’l"]
‘lﬂﬁ'amq]Lfcw:(modulate)ﬁ'uﬁ’ngrmmmmﬁﬁwq 24 MHz ‘*ﬁwam‘%umnmﬂfaﬂﬁmLmﬂ'f*?imugumnﬁﬁw
wir3anea 24 MHz ( CRYSAL OSCILLASTOR 24 MHz ) udaaniieaiuaandideeudananud 24 MHz
Q:Lﬂﬁluuuﬂm‘lﬂLﬁnﬁ'aﬂm'mmﬂﬂﬁﬂuuﬂmmmﬁtymqmtﬁmﬁtiﬁmﬁﬂmé’w%qLﬂu‘lﬂmuué’nm?ﬁm
aanaaudundluszuy FM mnﬁ’ud’rynvnmm'mﬁ' 24 MHz Vidmmﬂ@mﬁuﬁmmmtﬁmue’hazgn
delilfanreaninnirand (FREQUENCY MULTIPLIER ) ievi3arna@iaululan 6 inannaanud 24 MHz

i 144 MHz ( 24X6=144 ) dryeyruminndiing 144 MHz Aldasgndalissnedynnbifinindustu



46

fAnAtsnaindanuiang 144 MHz ( 144 MHz. RF. AMPLIFIER ) neudadtyyrnlilaanainiaiiane

297A  (ANTENNA) anudaninazunsusasidanldnammingyli 3.9

masefgnuie MmaninRontondnamnT

+ 12V

24 Mz
FM output

7171 3.9.1



anpvigaATnAIn 24 Dy 72 MHz manwianemuia an 7210 144 MHz

nAaYnY RF
S\ /N
Y - T
+15V
T +12v
c1s J_ l I R12
czo lc2
10nF I IwnF ImF 10a0.5W
= C16 a. vC2 =L R13 L5 =cx ,_E\ VC4F I s
L3 47orrf 2-220F 12K ssor | 21OP cs L4
inF c27
ci7 c1s
cia R11 22pF 10pF
100pF 12 I T
o————{}——- 03
24MHz o2 2n948 D4
FM input ci8 vea
J Ri2¢ L4 T4TF 2-220F Y05
22
D3
Ay RF Mastefng RF MANTBIPANEANY
L A /\
N\ Y —
+12v
+12v T

c32
10nF
R17 —
100/0.5W "‘F

C35
10"‘F nnnoRs ean
'—'I I'_—C.D Weigrma

vCs
40pF

1 392

U7 3.9 29391478980 144 MHz

3.9.1 NWATNATEN LAY YIIBEIUALNATATANDA2DATRIAIADT

3.9.2 NATMANARIANAD, NMATEIERIES RF waznAnsedtyyinesn
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NN NIULBINAT

lugt 3.9.1 uarnedygron@ss (AUDIO AMPLIFIER ) uazaeaseadiaiamesieaqy

2/

ANANNDfsuiAiases 2areeadammafaananiiiawiazinsauauaudiguiaTananusfiiu

- v =3

- % o el vy o v A o v -y [
'quﬂﬂfﬂllUU”']'luﬂ']']“nLﬂﬂﬂuuﬂﬂ\"lﬂuq\ilﬂﬂuﬂﬂl”'ﬂu UK ENITNINAARNY lWﬂm'ﬂ\’n']?'luﬁ:;ﬂ

Tumsiaaduiniuuy FM. wrseeadiaimefludnwosh

a
lddd; .
UNgaea VXO ( Variable Frequency
Crystal Oscillator )
Fryaraundaanlulasinuazgnaanasian IC1 wax 1IC2 Waseamsildsziudyanugann
] v
wanazilulugaliiuaduadlalan ( Varicap diode ) D1 INUNMT1EN8ETY0YNNLT29999 TTENEAERTIMA
Ifandmnsidauaas R2 M R3 wax RS Au R6 anAri i luasasinuitldiidssunn 1,660 Saunnidies
wasamsldnuiulaunfialulasivu ( dynamic microphone ) Taaadeinlyl
dng +5 v fidwsiasunu R1 dhlufen 3 Sadlurmdunndyuiaiunnaes 1IC1 iadlunas
) 1 ¥
Anaum iadsnanasanFuadlnlan D1 TnglaTaanuand (1C1,1C2 ) Magassiluasasasianiuii
v o . 4 X
wihaluntsfnesziuus Wil
NIAALIALBIAINTTRINATIEN B YU I0R ENAzgNATAGENA TN IR UAIND ( bandpass
filter) § R3 iU C4 uaz RS it C7 vt AruamuDAn (low-pass ) aensnasinadiqnsn ( cut off ) #
AT 110Hz Tugtusil R4 il C5 waz RS My C7 aziiusiatiuaauigeaansaalaaFusianaan 4.6
KHz
nasANMIRaLAUaIAMINDIBIN AT Ned Y I Mdseasdiaandaudassuniuiiuen
-« \ - - v o v ¥
wilellantaspmddyuinidamaldaaluiuanidunisaenrfesiuiinrgiueensaiasdelursuy
io o i J B H ' - ] i -~
NBFM. fisianasidieig  diviation ) 109AdU FM dseanainialudlifiiunds £5 KHz Wufinsuiu
damsdeamsnszanardu FM daanisifieniuu ( diviation ) 1uiaiibidaunsadnanandyunondeeldasy
AABATINAMNDAEN 20-20,000Hz. uazlunaudusiudomsliingfudaiqalscadiefnsiadaans
o~ - ¥ b 287 A:{' v ) I:/ [ ’:l a: valcil dl
MuRssiaansflddennuiidnaunaauasviniy safunisnauduasadudidanaanu 110 Hz-
4.6KHz 19929atnATena@ss huarasdeliRaiaanasiansifandiduadnei
29arReaTaInaiALANANMIDAIBUIATARARN UMY FET.Q1 Tsanasuuaninidden

] [

adaiaines ( Harley oscillator ) Tnail L1,VC1 war L2 atquiuiunasquiianiud 24 MHz a77ualln
fan D1 whdusiulfeudianug ( Capacitance ) TesiaaynsuiuuiAianeafesainsliinaug
-~

[ K]
-l

nrfianguannnfiuanuinuinlsrasduazArarudidenulainaciutinans ( Centre
frequency ) iiaananmsieagraniliFundafia Adtadiy( peak diviation )

nNareeadammailunitliarunranteuiuniaianeanltaiudlaneinui 3 (third overtone)

'
L.

19 diasananudlanasiinud 3 eseusaianeaasinldArnandledundaninaalaniasmiulyl uay
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mwimﬁwﬁﬁfanLﬁfaﬁfaqmﬂ'ﬁﬁ@nmmuﬁ'mnﬂ?awaawa'1a']ﬁqlunﬁ?tﬂﬁawﬁmmwﬁﬁuw
aw30ldiuneart I iasannAiueaumdasansuiang ( stray reactances ) azillusinisin i
seRuARARaduRtemnnIfiduiu

nrwdawmes Q2 gneetssuLLAT NauABAIRALRES ( common collector ) tiedaens iy
Tuandafiunudga ( High impedance load ) wrinvasaaaiawmibnfamiuniiduiinefdadus
funslunsiedyyndasiivailinereesiammefiaiosnmunniy

ﬁtyrmmmnmmaﬁmatma‘ﬁﬁ’mm'\uﬁﬂ?:mm 24 MHz("?”xwag‘irTumﬂfnuﬁ-umu?'ﬁ‘?awaa)@:
qnassiglfnaninueaui( sarlugli 3.9.2 ) Felimenidames Q3 sl didudaniaoadil
3 1RINANE 24 MHZ iy 72 MHz waznsudames Q4 azdludandannd 72 Mz wlian 2 wih
i 144 MHz

ma"n"":@mm’m?{'u'amwiﬁtﬁm‘?”!u‘lﬁmﬂ'l‘i’uﬁnm?mﬁa‘if?u'] ( short pulse ) il luneasqu Ty
mm:ﬁtﬂwﬁwLf’:’ué’rynpmm'awmuﬁﬂ‘f'ﬁwg’u 'Nfi\?guﬁf-a:ﬂﬂﬂ%Law'luﬁqLﬂqﬁﬂtﬁﬂaﬁu‘lﬂqumm’au
auieiadgniudidhan ﬂﬁn?*mi‘:q:ﬁuav‘i'\'lﬁtﬁmn'\?ﬂﬂﬁ%ﬂlﬂwaai'mr»imﬁ'aq%u'lwmwﬁué’fmmwﬁ'
sluuufreaioiues aanaamiguanudlufi o3 Lﬂuﬁqﬂ‘}'ﬁwmuﬁa-ﬁé’uq anAnuBRdadnn
NWBUKN w"'\'lﬁlﬁﬂmmﬂﬂ"namw‘%u‘lwmf-ﬁ'gu L3,C16 uay VC2 Lﬂuﬁ’n;rgqmﬂqnﬁiﬂLﬁmaﬁﬂmua?{
AT 72MHz "i‘ial.flum'mﬁu‘f‘nuuu'i'u'aqquguﬁ

alan D2 uar D3 WlufamuANusRURRILAUM AR 1.2V Tneadane Tuans
BeaiuiasnAssiiusaduanasannsawa-sRnmafviaiL 0.6V ﬁqﬁ’uﬁaﬁumﬁuﬁﬂ(peak voltage)
0.6 VAnasaui R12 uﬂ:f-l:ﬁ']'lﬁ’mn?:uﬂﬂﬂammm'afzj;qqm*?i‘lumhumm%mmf Q3 Aeudmed A
Turai W 1ddange (amplitude ) T09dynInIeenTiANILINELNINIY wirzhudyyamdumie
SuwnasfiniswAeuladliinefinm

2easquiaLlsznaudag L4,C18 uaz VC3 viutinAifluaeasquitges ( second tune circuit) e
ﬁmmnu’lﬁ‘lumm?imﬁuﬂﬂ { harmonic ) ﬁu‘%@w‘éﬁd‘%u nindanes Q4 Rt lunsiaand
72iHz Tulidupannd 14aMHAMnd M e R Fe s Uneuda Tnefin194nA19999995qU
Fatlsznaudan L5,C22,vC4 WiltaaflisTouwnd 144MHz uazl49279u VC5,024,L6 wdiafidluag
479Ul 2 Lﬁaguﬁgn‘énm;qLﬁfa'lv'x‘la’fﬂf)'mﬁmﬁuﬁﬂu?qw'ﬁrﬁ 144 MHz

mmJnﬁ‘uamw?f;:,uﬁl'q‘lﬂﬁﬂ?xnfauﬁqaﬂfaﬂﬁ uazvﬁuLwa?'qzmmm@umﬂfnuﬁmﬂuﬁﬂﬁuﬁu
aanAnuiguld widminssquitlilummianuimunsasiifesnnsauldianzauianfln
finfisesnsmindu dadufl ve2,veaveaves '-i'iqLﬂuvﬁumfﬂi’ﬁﬁm”u'l‘i'fﬂ?”ua,uﬂ'n'mﬁ Ausiafisiiy

UszqAnaafi(C16,C18,C22,C24) slansantuatidng

[%
~ ¥

gavnednyyins RF AAM 144 MHz azgnasneindeiudan Q5,Q6 uaz Q7 Tagndmiducias

' - L3 - o « A -4
‘!lﬂ'lﬂllUUﬂﬂ'\ﬂ%(Class C) Lﬁ'ﬂQQ'\ﬂﬁi‘i‘N‘ﬁ’m‘ﬂ’ﬂ\m'}?'ﬂﬂ’]ﬂI.Ll_llJﬂﬂ'\'ﬂ:ﬁ"!‘J‘ll'lLﬂﬂlﬂuﬂﬂ‘ﬁﬂ‘)’mﬂ%uﬂ’]\l
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v
o e

Wi AanfuReiaaiiansqu(vee/L7,VCTL8,L9) mpeanameiramsudamed elwlidyyin

]
=4

asnlundu RFUTe(sinusoidal)Beinauiiai

FsuNIU R15 uae R15 Nidaarnuuasansinuidi Q5 uar Q6 namtiidlusatlaailuly
nindaimaHivasssiifnszuaniniiull lueusidinondfuquanud

ATNIDIANNDANINU (low pass filter)itlsenausiag L10,C34,L11,VCI,L12,VCI uas C35 Az
HuinAlusansaaand 288 MHz Rifluanutansluiiaf 2 1e9a07ud 144 MHz uarlususidaniuf

° Y o o - - - Y Y oo m - - v

il uundi@dniuaudeesnasividrfudnfuaudeeivan 50 laindag
NIRUABEIA

-l -0 o -; Y . o v ¥ f’:/ ) T : -

Hpaudianulu 9 safsiadvuealdiun L3,L4,05,L6,L7,L8 uaz L10,L11,L12 Asuaviauinsiaiing
wieuiumna Tnewussarawaes 22 SWG 4191 5 seu utiugudnanasadlstuinl 4 mm. (
wnuanAvTe ldiiung ) ewuiasa dumesdeanlilifesinersuinasaaminduanumnranduann
nlivwumand Tnisuidsanan L6,L7 uay L8 Inanininnssauilaisidiniesiiuuueestnnasd Aasa
L6 wiLh 4.5 sau (vi3esaud 4 Wietuinanasainsiuuuresnses ) lunaniuiGuaindanaenead

J 1 - < { H . -~

FIuNFaaINT96 dounead L7 waz L8 Wit 1.35 taU ( 130780 2 INaNa9RINALLUTeNIAARLE )
TaaGuduananassdsunsadaiuiuan lunsainldsonarmiranuuiuinpediiesainisinng

L4 v

o TR S L - ) - v P s A4 U o ey o
unlnesa WJ"rJl.lﬂﬂi‘ﬂﬂENﬂﬂﬂﬂﬂﬁuulmutﬁ‘uﬂqZEI'N‘LWI‘II”I‘IIﬂﬂ’ﬂﬂﬂﬂ’ﬂuﬂ'ﬁuﬂﬂi‘ mzum:umnﬂumm

0.7mm 0.7enm 0.7mm_ 0.7mm

S NESTR AT o

]

r 7.omm 4*

-2z
y 4mm(5/327)

1 -1
wemyfsun
YV ad

B T s o T e g T T Ty

4‘ e (2
s 3.10 pluameanisiunesa

n1suU s

[ 1 1 4 »
nsdfuusieieeiunglunilldaeas RF. Insuiaieiudnen segunsaizangniindmituise

o

faunuantinefine lfidurTasiianaaauniMMINIULeINaTEAasNIA luTE NN TS LIS
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®  IN4I4B
—~——O- —Bd- —  ———i P
dﬂv‘i’qn#ﬁmn’ls?ﬂ'lmeq.ﬂa?'mda IM - 0.01 }iF
oC. Liavisinad
<‘—g ~ T —=_ O O

U 3.1 2989 RF suuaznssesauiuiines

o i

GusiunaiuusieinansliisTesdininds RF. nltduiiiuan (dummy load) 50 Tevinsiaagfaeun
Aalinnaeninnrensievds  dbifiesiaida RE.  areasldduiiiuaafiaesadansialing
Wiiynraaateeds  dlkidanilvandiagilagieulilifmmuniuuuuaifuausa 50 laviu 5 3

o ] ' ¥ | N dll -4 4 s < ’ d‘ o~
dhusuiinanunusieaseulimadwivnasaatesds vieeraldmsiumi uwuarfueudaul uaiess
e iuuAAIANsunausansiad i Al 50 Teviu iusiasumu 100 Taviusiaauiuiu
TuusnaIN U GRAUAIINIMARE UM ININUTIRINTATENsdy @ Taenns 1
2937 RF. TWLdRHien 6 2849 IC1 uaY IC2 mMuaAL (4auInaed RF. wsudaidne 6 anausasinsng
:: ] o~ o an -, my-; ] ar - ~ -dl -!l’u ¥ -l.
wazAgunrintalafinefiingun1sdnusii 0C ) usedunqailinlddssinn 4.5V lagamads
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porta equ 0fcO0h

portb equ 0£c0O1h

portc equ 0fcO02h

control equ 0fc03h

setport equ 91h ;control word 8255

code0 equ 30h ;thing read in DTMF

codel equ 31lh

code?2 equ 32h

refcode0 equ 33h ;code read in code compare

refcodel equ 34h
refcode2 equ 35h

coco equ 36h
bobo equ 37h
select equ 3fh ;jcode read from mode or reload or quit

cheloop equ 40h
message equ 41h
reload equ 44h
quit .equ 45h
dlytime0 equ 46h
dlytimel equ 47h
dlytime2 equ 48h
dlytime3 equ 49h
dlytime5 equ 63h
settime equ 4ah
chkloop e 4ch
dataread equ 4dh
begsound equ 4eh
runsound equ 4fh
endsound equ 50h
counttime equ 51lh
countkey equ 52h
keyreturn equ 53h
keymode0 equ 54h
keymodel equ 55h
period equ 57h
readcode(0 equ 58h
readcodel equ 59h
readcode2 equ 5ah
loopmainl equ Sbh
dlytime4 equ 5dh
countkey0 equ 5fh
countkeyl equ 60h
countkey2 equ 61h
erase equ 62h

org 0000h ;time reset is run at this

jrmmmmm e MAIN PROGRAM-=-------=-----

main: lcall setup
remain: lcall reccode3l
lcall chkcode3
jb acc.0,open
sjmp remain
open: lcall opensys
sel: lcalil selectmode
mov a,bobo
ib acc.0,sel
lcall endmain
sjmp remain

jmmm e m e e SETUP SYSTEM---------------
setup: mov dptr, #control ;jcontrol 8255 port

~



mov a, #setport

movx @dptr,a
mov a, #00000000b ;off all in system tx
mov dptr, #portb '
movx @dptr,a
mov r0, #refcodel
mov rl,#00000000b
mov chkloop, #03h
loopcode: mov a,rl

" mov dptr, #portc
movx @dptr, a
mov settime, #02h
lcall dly20ms
mov dptr, #porta
movx a,@dptr
swap a
anl a,#0foh
mov @r0,a
mov a,rl
swap a
inc a
swap a
mov rl,a
inc r0

djnz chkloop, loopcode

mov reload, #10110000b ;repeat sound -*
mov quit,#11000000b ;exit system -#
mov keyreturn, #10010000b ;return to rec -9
mov erase, #01010000b ;erase,select 0,1 -5
mov counttime, #00h
mov keymode0, #10100000b
mov keymodel, #00010000b
mov message, #00h
ret
P e reccode3------~-=-—------- ;record code 3 code
reccode3: mov cheloop, #03h
mov r0, #readcodel
lcall waitkey
jnb acc.0,reccode3
loopchk: lcall readkey
jnb acc.0, reccodel
lcall wailtcode
jnb acc.0,reccode3
mov settime, #10h
lcall dlyms
ystd: lcall readcode
lcall dlyms
ib acc.3,ystd
mov @r0,dataread
inc ro
djnz cheloop, loopchk
ret
R chkcode3-------------~--ou-
chkcode3 : mov a, readcode0 ;acc.0=0 is not code
cjne a,refcodel, nocode ;jacc.0=1 is yes code
mov a,readcodel

cjne a,refcodel,nocode



nocode:
chkret:

readcode:

opensys:

selectmode:

gomodel:
gosmodel :

qu:

noanyy:
endselect :

recal:

mov a,readcode?2

cjne a,refcode2, nocode
mov a,#01h
sjmp chkret
mov a,#00h
ret
————— readcode-------------_______.yead code 1 code
mov dataread, #00h ;clear dataread-old
mov dptr, #porta i1f yes acc.1=1
movx a,@dptr
mov settime, #01h
lcall dly20ms
anl a,#0foh ; chkcode
mov dataread, a
mov dptr, #portc
movx a,@dptr
ret
————— OpPeNSyS-----=---commmm L
mov a,#00000000b
mov dptr, #portc
movx @dptr, a
lcall readkey
jb acc.0,opensys
mov a,#01000000b
mov dptr, #portc
movx @dptr, a
mov settime, #01h
lcall dly500ms
ret
————— selectmode------cmoooo_______
lcall sound
mov a,message
mov bobo, #00h
jb acc.0,gosmodel
lcall waitkey
jnb acc.0,endselect
lcall waitcode
jnb acc.0, endselect
mov settime, #20h
lcall dlyms
lcall readcode
mov a,dataread
cjne a, keymode0, gomodel
lcall mode0
sjmp endselect
cjne a, keymodel, qu
lcall model
sjmp endselect
cjne a,quit, noanyy
sjmp endselect
lcall soundno
ret
——————— model--------weeoo__.
lcall sound
mov bobo, #00h
mov message, #00h
lcall waitkey
jnb acc.0, exitmode0

mov counttime, #00h



recal:

testdtmfO:
exitmodeO:

record

readkey

acc.l, testdtmfo
acc.0, reca0
stoprec -
playl

waitkey
acc.0,recal
exitmode0
testmode0

—————————————————————— testmodel~---------------

testmode0:

noquitl:

endtestO:
endtestl:

norm:
return:
recl:

recO:

againp:

noquit:

noreload:

noerase:

settime, #20h

dlyms

readcode
a,dataread
a,quit,noquitl
endtestl
a,keymodel, endtest0
model

endtestl

soundno

bobo, #00h
a,message
acc.0,norm
soundno

sound

againp

sound

sound

waitkey
acc.0,exitmodel
counttime, #00h
coco, #00h
record

readkey
acc.0,reco
stoprec
message, #01h
playl

waitkey
acc.0,exitmodel
wailtcode
acc.0,exitmodel
settime, #20h
dlyms

readcode
a,dataread

a,quit,noquit JUH

exitmodel

a,reload, noreload PR

againp

a,erase,noerase ;ug
message, #00h ;
bobo, #01h

exitmodel

a,keyreturn, noany sugn
a, coco ;
acc.0,noany

sound

.quit
. .repeat

. .repeal and go

selectmode again.

..give message
again.



sjmp return

noany: lcall soundno
exitmodel: mov coco, #01h

ret
el R waitkey--------ccoo_______
waltkey: mov chkloop, #0bh

mov settime, #01h
loopkey3: mov countkey2, #02h
loopkey2: mov countkeyl, #02h
loopkey1: mov countkey0, #03h
loopkeyo0: mov countkey, #0f1h
loopkey: mov dptr, #portc

movx a,@edptr ;jacc.0=1 have key

lcall dlyms

jb acc.1l,keyyes

dinz countkey, loopkey
djnz countkey0, Loopkey0-
djnz countkeyl, loopkeyl
djnz countkey2, Loopkey2
djnz chkloop, loopkey3

mov a, #00h
sjmp keyend
keyyes: mov a,#01h
keyend: ret
P e waitcode----c- oL Ca____
waitcode: mov chkloop, #09h
mov settime, #01h ;acc.0=0 is timeout
loopdtmf2: mev countkeyl, #02h
loopdtmfl: mov countkey0, #02h
loopdtmfo: mov countkey, #0f6h
loopdtmf : mov dptr, #portc
movx a,@dptr ;jacc.0=1 have dtmf
jb acc.3,dtmfyes
lcall dlyms
djnz countkey, loopdtmf
djnz countkey0, loopdtmfo
djnz countkeyl, loopdtmfl
djnz chkloop, loopdtmf2
mov a,#00h
sjmp dtmfend
dtmfyes: mov a,#01h
dtmfend: ret
R readkey------~comeo______
readkey: mov dptr, #portc ;input key hardware
movx a,@dptr ;jacc.0=0 is no key
lcall dly20ms
jb acc.1, havekey ;acc.0=1 is have key
mov a,#00h
sjmp endreadkey
havekey: ib acc.3, havedtmf
mov a,#01lh
sjmp endreadkey
havedtmf : mov a,#00000011b
endreadkey: ret
P mm e e e oo endmain---~---coceooo_______
endmain: lcall soundend
mov a,#00000000b
mov dptr, #portc

movx @dptr, a



loopplay:

[ 1 O record

stoprec:

soundend:

e mm e e e soundno

soundno:

soundloop:

soundloopl:

;on tx & play sw

;on all of play

mov settime, #02h
lcall dly20ms
mov dptr, #portb
movx @dptr,a
ret

—————— play---==------“-ccmee .
mov a,counttime
mov period, a
mov dptr, #portb
mov a,#01000000b
movx @dptr, a
mov settime, #02h
lcall dly20ms
mov a,#01010100b
movx @dptr, a
mov settime, #14h
lcall dly20ms
djnz counttime, loopplay
mov counttime,period
mov a,#00000000b
mov dptr, #portb
movx @dptr, a
ret
mov a,#00001000b
mov dptr, #portb
movx @dptr, a
mov settime, #0ah
lcall dly20ms
inc counttime
ret

——————— stoprec--------=---------
mov a,#00000000b
mov dptr, #portb
movx @dptr, a
mov settime, #03h
lcall dly20ms
ret

——————— soundend----~--=~--omeo-_
mov begsound, #05h
mov runsound, #03h
mov endsound, #05h
lcall setsound
ret
mov chkloop, #02h
mov begsound, #02h
mov runsound, #01h
mov endsound, #02h
lcall setsound
djnz chkloop, soundloop
ret

——————— sound-----=-=m-ceooo oo __
mov chkloop, #01h
mov begsound, #02
mov runsound, #02h
mov endsound, #0ah
lcall setsound



f e e m e setsound

setsound:

setso:

r

dly500ms:

dly20ms:

djnz chkloop, soundloopl
ret
mov a,#01000000b
mov dptr, #portb ;jon tx sw
movx @dptr, a
mov settime, begsound
lcall dly20ms
lcall readkey
jb acc.0,setso
mov a,#11100000b
mov dptr, #portb
movx @dptr, a
mov settime, runsound
lcall dlySo00ms
mov a,#00000000b
mov dptr, #portb
movx @dptr, a
mov settime, endsound
lcall dly20ms
ret
setdelay500msec-~--------
mov dlytimeO, #01h
mov dlytimel, settime
mov dlytime2, #02h
mov dlytime3, #0fah
mov dlytime4, #02h
mov dlytimeS5, 0f8h
lcall delay
ret
———————— dlyms---=---coo___
mov dlytime0,#01h
mov dlytimel, #01h
mov dlytime2, #01h
mov dlytime3, settime
mov dlytime4, #02h
mov dlytimeS, #0f8h
lcall delay
ret
dly20ms-----~-------__
mov dlytime0, settime
mov dlytimel, #01h
mov dlytime2, #01h
mov dlytime3, #14h
mov dlytime4, #02h
mov dlytimeS, #0f8h
lcall delay
ret
———————— delay——-—————-—---—-~——~—;
setb psw.4 ;select bank at 3
setb psw.3
mov r0,dlytime0
mov rl,dlytimel
mov r2,dlytime2
mov r3,dlytime3
mov r4,dlytimed
mov r5,dlytimes
djnz r5,dlys
djnz r4,dly4



djnz
djnz
djnz
djnz
clr

ret

r3,dly3
r2,dly2
rl,dlyl
r0,dly0
psw.4
psw.3

;return bank at 0



LM124/1M224/LM324, LM124A/LIM224A/1LMi324A, LM2902

low power quad operational amplifiers

general description advantages
The {M124 series consists of four jndepzndent, high ® Eiminates need for dual supplies
3 M ¢ - . . . R
g.a.‘?’ mterr.\ally .:equerjcy compe'n.sated operational = ® Four internally compensated op amps in 2 singie
plificrs which were designed specifically 10 operate from package i B
a single power supply over a wide range of voliages. ) . - -
Operation from split power supplies is also possible and = Aliows dicectly sensing near GND and Vgyy aiso
the low power supoly current drain is independent of the goes to GRD .ot .
magnitude of the power supply voltage. N (‘o'npa.:ble “with 31t forms ‘of sogic
& Power drain suitable for battery operation
Apptication areas include transducer amplifiers, dc gain
blocks and aft the conventional op amp circuits which featu res
now can be more easily implemanted n single power £ . .
; nally f mpensaied § v ga
suiply systems. For example, the LM124 series can be jriernalVRRRQ compensated for unity gd‘_n .
dircetiy operated oif of the standard +5 Vo power & Large dc voitage gain 100 dB
suuisy voltage which is used in digital svstems and will s \Vide bandwidth {unity gain} 1 MH2z
easily provide the required interface electronics without {temperature compensated) -
requiring the additiona! £15 Ve power supplies. s \Wide power supply range:
) Single supply 3Vpc e 39 Vpe
or duai supplies 1.5 Vpc 10218 Ve
. Il 4 ® Very low supply. current drain {8004A) — assantially
urique characteristics independent of supply voliage (i mW/op amp at
A o +5 Vpc!
8 in the linear mode the input common-mode voitage w =
range includes grounc and the output vultage can also & l’.ow jjPlbiasing curent 45 nlpe
swing 1o ground, even though operared from only a \emperqtite compensated)
single power supply voltage. & Low input offset voltage . 2 mVpe
and offset current g nApe
® The unity gain cioss frequency iz temperature 8 inpu{ common-mode voltage range includes g-ound
compensated. ® Differential input voltage range equai to the ower
supply voltage
® The input bias current is also temperature & Large output vohage CVpcto VT ~ 1.0 Vpe
compensated. swing
connection diagram schematic diagram (Each Amplifier)
Duai-in-Line a_nd Flat Package
GUTPUT ¢ INPUT & neuT 4" (4174 NepT 1T iepyl ) GuTRyT )

" 13 12 it 1 1 ]

D

WPUTS

1 ? bl L] 1

weLI Tt

eyt 3

OUTPUT Y INPUT 1T gl Y’ v SuruT 2

TOF witw

QutryY

Order Number LM124D, LM124AD, Order Number £ M124J, LM124A,

LM2240 or LM224AD
See Package 1
Order Number LM124F, LM124AF,
LM224F or LM224AF
See Package 4

See Package 16

or LM2202N
See Package 22

LM224J, LM224Ad, LM324),
LI3ZLAL or LM2902)

Order Number LM324N, LM324AN

L134 GDM"
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absolute maximum tatings

'
LM124/LM224/1LMI24 . LMI2A/LM224/LM324
LM124A/LM224A/LM324A L2902 UMI24A/LM224 AILMI24A L2602
Supply Voltage, V' N Vpcor 16 Vpe 26 Vpcor *13Vpe ol Current {ViN < -0.3 Vo) {Nnte 31 50 mA 4
Differentis! Input Voltage R2Vvpe . 26 Vpe Oprrating Temperature Range ~40"C to +85°C
tnput Voltage ~0.3Vpclo+32 Vpe ~03Vpgle '32 Ve LMJ24/LM324A 0°C1e370°C
Power Dissipation [Note 1) LM224/LM224A 25"C 10 485°C
Molded DIP 570 mW 570 mW LMI124/LM124A -55"Ctn 1125°C
Cavity OIF \ 800 mW Starage Temprrature Range ~65°C to +150°C -65"C 10 +150°C
Flat Pack 800 mW Lead Temperature {Soldering, 10 seconds) 300"C . 300°C
Qutput Short-Circuit 10 GND {One Amplitier} {Note 2} Continuous Continuous f
vt <15Vpcand Tp = 25°C ' .
electrical characteristics (v* = +5.0vpc, Note 4) :
LM124A LM224A LM324A LMI124/EM224 LM324 LM2902
PARAMETER CONDITIONS UNITS
MIN TYP MAX | MIN TYP MaAX MIN TYP MAX [ MIN TYP MAX |[MIN TYP MAX MIN  TYP MAX
Input Offiet Voltage TA = 25°C, [Note 5} 1 H 1 3 2 J 1?2 5 12 17 12 L7 mVpe
Input Bias Current YiNge) of liN(-}. TA = 26°C . 20 50 40 8o 45 100 A5 150 a5 750 45 250 nADC
(Note 6) .
fnput Offset Current 1NEe) = iNg-). TA = 25°C 2 10 2 15 5 30 *J 0 15 150 . 5 150 nADC
Input Common-Mode | V' ~ 30 Vpg, Ta = 25°C o v*-15| o v'-15] o vtais| o v'i-ts|o vi-1s] o vie1sl vpe
Vattage 22__.1 {Note 7} ’
Supply Current R = o, Ve = 30V, (LM2902 Vg = 26V) 5 2 15 3 15 3 1.5 3 15 3 1.5 3 mADC
AL =~ On All Op Amps 07 1.2 0.7 1.2 07 1.2 0.7 12 o7 12 0r. 12 mApc
Over Full Temperature Range 1
TA+25°C J 3 mADC
Large Signal Voltage vteits vpg (For Large V3 Swing) 50 100 60 100 2?5, 100 50 100 5 100 100 Vimv
Gain ' HL2 2% TA - 25°C
Ovutput Vollage Swing | Ry = 2 k{2, Tp ~ 26°C (LM2002 R > 10 k) 0 vi-ts o viis( o viaisl  vpe
Comman.Mode DC. TA = 25°C 70 MW 70 85 65 85 1 95 o5 70 50 10 )
Relection Ratio N
Power Supplv OC. TA = 25°C ; 65 100 65 100 5 100 65 100 G5 100 50 too an
Rejectinn Ratio .
Amplifier-to-Amplitier | = 1 kHz2 10 20 kM2, To = 25°C ~120 -120 -120 -120 ° -120 ~120 o
Cnunling (Note 8) {Input Relerrad)
Output Current .
Source vin' = Y Vpe. VINT =0 Vpe. mn 0 20 40 20 a0 0 10 20 40 0 40 mApC
v e i5vpe. Ta=25°C .
Sink VINT = 1 Vpc. VIN = 0 Vpe. 10 20 0 20 0 2 0 20 0 20 10 20 « | mape
V'« 15vpe. Ta - 25°C
VINT = 1 Vpe. VIN' =0 Ve, 2 s0 12 50 12 50 12 50 1250 ‘ rAnc
TA *25°C, Vg = 200 mVpe
Short Circuit to Grommd | Tp = 25°C, (Nate 2} 40 & 40 60 40 60 10 60 A0 &0 40 60 mAne




electrical characteristics ?o:..:

.

LM124A LM224A LM324A La124/1LM224 LM224 LM2902
PARAMETER CONOITIONS UNITS
MIN  TYP MAX | MIN TYP MAX | MIN TYP MAX | MIN TYP MAX | MIN TYP MaX | MIN TYP MAX

tnput Otfsel Voltage {Note 5) s ' 4 5 *7 19 110 mVpe
Input Offses Voltage Rg '~ 00 7 20 3 20 7 30 7 7 7 pvi°c
Orilt b )
Input Oltet Current NNy = UNE-) 3o 30 5 1100 1150 a5 1200 nApc
lnput Offset Current 10 200 10 200 10 300 10 10 0 -.>On\.n
OrHt .
Input Blas Current fIN(e} or iNg-) 40 100 40 100 40 200 40 Juo 40 500 40 %00 rApC
input Common-Mode | V* = 30 vpc 0 vtz lo v'-2{ o vt o vt-2 | o vi-2l o vz voe
Voltege Range {Note 7} A
Large Slgna! Voltage vtests Vpc {For Large Vg Swing} 28 25 15 B 15 15 Vimv
Gain Ry 2> 2x81
Quiput Voltege Swing J

VoH v . 430 vpe. R = 2% 26 2 26 26 26 2 . voe

RL 2 10k 2 8 1 27 28 27 28 7 28 7 28 23 @ vne

VoL v*eBvpe, AL S 10K’ 5 20 [ 20 5 20 5 20 s 20 H 100 |' mVpe
Output Current

Source viN® = 1 Voc. ViIN = 0Vpe. V'« 15 Vpc | 10 20 0 20 10 20 10 20 0 20 10 20 mA

Sink VIN =1 Vpe, VIN < 0Vpe. VP s t5vpe | 10 1S 5 B s g 58 5 8 5 8 ™A
Oitferential Input . vt v* v v vt v vne
Voltaga {Note 7} . 1 3 ' i '

Note 1: ﬂo‘ operating et high tsmperatures, the LM324/LM324A,1.M2802 must be derated hasad on a +125°C maximum Junctlon temparature end & tharmal rashitance of 175" C/W which appliss Tor the device
woldered in 8 printed circult bosrd, opersting in s still slr ambiant, The LM224/LM224A snd LM124/LM124A can be derated hinsed on a + 150" C maximum Junction tamperature, Tha dissipation It the total of all
four amplifiers--use externsl resistors, where poisible, 10 sllow the amplifier t0 saturste or to reduce the powar which is dissipated In the Integrated circuit,

Note 2: Short clrcuits from the output to V* can cause axcessive heoting end aventua! destruction. The maximum output current Is approximately 40 mA Ind, ] of the magnitude of V*, At values of tupply
voltage In sxcess of +15 Vg, continuous shortcircuits can exceed the powsr dlssipation ratings and causa aventus! dastruction. Destructive dissipatina can racult Trom simultansaus shorts an all amplitiers,

Nots 3: This input current will only axist when the voltags of sny of the Input laads Is drivan negative. 11 13 due to the caltector-bose juncilon of the Inbut PNP transletars becoming lorward bisisd and thoreby
scting st Input diode clamps. In addition to this diode sction, there is atio Isteral NPN parasitic trantistor sction on the IC chip. This transistor actlon can cautr the output voltagss of the op amps to go 10 tha V¢

voltage leve! {or to ground for s large overdrival for the time durstion that sn inpul s driven negative. This is not dastructive and normal output states will re-astablish when the Tnput voltega, which was nagative,
again réturns to s value grester than ~0.3 Vpc.

Note 4: Thaw spacitications apply for V¥ = 45 Ve and -56°C < Ta £ §125°C, unless otharwise statad, With the LM224/LM224A, sli-4nmparature necllication are limitad to ~26"C € T < +B6°C, tha LM324/
LM3I24A tampernture specificationt sre limitad 0 0°C S TA L 470°C, and the LM2D02 spacitications are limited 10 —40°C < Ta < 'R5°C,

Noté 61 Vg & 1.4 Ve, Rg = 00 with V! from 6 Vg 10 30 Vpe: and over tha full Input common-moda range (0 Vpe to VY - 1.5 Vg,
Note §: The diraction of the input current Is cut of the IC due to the PN# tnput staga, This current is essentially constant, _:&35.:&..:_ of the state of thd output 30 no londing change axists on the Input tines,
Nots 7:

The input common-moda voitage or elther Input aignal vattage should not be sllowed to g0 nogative by more than 0.3V, The upper end of the gommon-mode voltage range it V* ~1,6V, but slthar ¢ both
Inputs can go 10 432 Vpc without demage {+26 Ve for LM2002), .

z:..a"Oc.3—:9:3_2o.-!!:a_no:,va:.:.-._:.cqo:.._ no:u::w ::c.vzu_:u:;ai..:;<n.=-n==:nmf_<§a:_73..:_2::_:2:..;_. typleally can be datucied os this typa of capacitive lnrreases nt
higher fracuancies, . el



MT8870D/MT8870D-1 1SO?%-CMOS

AC Electrical Characteristics - vgp=5.0v5%, V5g=0V, -40°C $ To 5 +85°C, using Test Circuit shown in Figure 10.

Characteristics Sym Min Typ* Max | Units Conditions
1 Tone present detect time top 5 " 14 ms |[Note 1
2 | 1 |Tone absent detect time toa 0.5 4 8.5 ms [Note 1
3 \',1 Tone duration accept trec 40 ms |Note 2
4 h" Tone duration reject Bec 20 ms |Note2
5 | G |Interdigit pause accept tio 40 ms |Note 2
6 Interdigit pause reject too 20 ms {Note 2
7 Propagation delay (Stto Q) teq 8 1 us |TOE=Vpg
8 | o {Propagation delay (St to StD) o] tpsio 12 16 #s |TOE=Vpp
u
g | 1 |Output data set up (Q to StD) taso 34 us |TOE=Vpp
10 8 Propagation delay (TOE to Q ENABLE) | tprg 50 ns {load of 10 kQ,
b 50 pF
S R
11 Propagation delay (TOE to Q DISABLE)| tprp 300 ns |load of 10 kQ,.
50 pF
12 { P |Power-up time toy 30 ms iNote3
0
13 | w |Power-down time tep 20 ms
N
14 Crystal/clock frequency fo 13.57593.5795 | 3.5831 | MHz
15 fLJ Clock input rise time tLHCL 110 ns |Ext. clock
16 | 0 |Clock input falltime thicL 110 ns |Ext. clock
c
17 | x |Clockinput duty cycle DCeL | 40 50 60 % |Ext. clock
18 Capacitive load (0SC?2) Cio 30 pF
t Typicat figures are at 25°C and are for cesign aid only: notguaranteed and nat subject to production testing.
*NOTES;
1. Used for guard-time calculaticn purposes only.
2. These, user adjustable parameters, are not device specifications. The adjustable settings of these minimums and maximums
are recommendations based upon network reguirements.
3. With valid tone present at input, tp, equals time from POWN going low until ESt going high.
Voo ‘
OTMF O—
Input A ! Cz
MT83700/MT88700-1
—L] N+ = Voo 2
—{] IN- SYGT{_ A
] as est{— :
2 —C Vet sto I F——0
Oo———J ¢ [t
O——— (T rown Q@ [
{Josc @3—F-0 NOTES:
Xal Li3t—Josc2 Q1 [ —- 0 A;.Ry=100KQ = 1%
Ves ToE R3=300KQ = 1%
! C C1.C,=100 nF £ 5%
X-12lw3.579545 MHz = 0.1%

Figure 10 - Single-Ended Input Configuration



ISO%-CMOS

MT8870D/MT8870D-1

MT8870D-1 AC Electrical Characteristics - vp,-5.0vs5%, V=0V, 40°C < Tg € +85°C, using Test Gircuit shown in

e e e e eaaas

Figure 10.

Characteristics Sym Min Typ* | Max Units Notes*

; | Validinput signal fevels (each =31 +1 | d8m ;rezsg3gaé \Q/DD=5-°V
tone of composite signal) 21.8 869 | mVgyg | ™

) ‘ -37 dBm | Tested at Vp=5.0V

2 | Input Signal Leve! Reject 1,2,3.56.9
10.9 MVRus L NS -

3 | Negative twist accept : 8 dB 2,3,6,9,13
4 | Positive twist accept 8 (o]=} 2,3,6,9,13
5 | Frequency deviation accept . *1.5%2 2 Hz 2,359
6 | Frequency deviation reject +3.5% 2,359
7 | Third zone tolerance -18.5 aB 2,3.4,5,9,12
8 | Noise tolerance -12 dB 2,3,4,5,7,9,10
9 | Dial tone tolerance +22 aB 2,3,4,5,8,9,11

ypical figures are at 25 °C and are for design aid only: not guaranteed and not subject to production testing.

b4

*NOTES

1. ¢Bm= decibels above or below a reference power of 1 mW into a 600 chm load.
2. Digit sequence consists of all DTMF tones.

3. Tone duration= 40 ms, tone pause= 40 ms.

4. Signal condition consists of nominal DTMF frequencies.

. Both tones in composite signal have an equal amplitude.

Tone pair is deviated by 21.5 %= 2 Hz.

. Bandwidth limited (3 kHz ) Gaussian noise.

. The precise dial tone frequencies are (380 Hz and 240 H2) + 2 %.
. For an error rate of better than 1 in 10,000.

10. Referenced to lowest level frequency component in DTMF signal.
11. Reterenced to the minimum valid accept level.

D O3~ D Uy

«

i2. Referenced to Fig. 10 input DTMF tone level at -25d8m (-28d8m at GS Pin) interference frequency range between £80-3400Hz.

13. Guaranteed by design and characterization.

'

e —



1S02-cMOos MT8870D/MT8870D-1

Absolute Maximum Ratings?

] Parameter Symbol Min Max Units
1 | DC Power Supply Voltage Voo 7 -V
2 | Voltage on any pin Vi Vgs-0.3 Vpp+0.3 \
3 | Current at any pin {(other than supply) I 10 mA
4 | Storage temperature Tsta -65 +150 °C
5 | Package power dissipation Pp " 500 mw

Cerate above 75 °C at 16 mW /°C. All leads soidered to board.

t Exceeding these values may cause permanent damage. Functionai operation u'\der these condmcns is not implied.

Recommended Operating Conditions - voltages are with respect to ground (Vgs) unless otherwise stated.

Parameter Sym Min Typt Max | Units Test Conditions
1 | DC Power Supply Voltage Voo 475 5.0 5.25 v
2 | Operating Temperature To -40 +85 °C
3 | Crystal/Clock Frequency fc 3.579545 MHz
4 | Crystal/Clock Freq.Tolerance afc 0.1 %
5 Typical figures are at 25°C and are for design aid only: not guaranteed and not subject to production testing.

DG Electrical Characteristics - vpp=5.0v« 5%, Vgg=0V, -40°C < To < +85°C, unless otherwise stated.

Characteristics Sym Min Typ* Max Units Test Conditions

1 lSJ Standby supply current looa 10 25 #A |PWDN=Vpgo
2 | p {Operating supply current oo 3.0 9.0 mA
3 t Power consumption Po 15 mW  [fc=3.579545 MHz

v .
4 High level input ViH 3.5 V.  [Vpp=5.0V
5 Low level input voltage Vi 1.5 V  |Vpp=5.0V
6|, [Input leakage current heflie 0.1 #A  |Viy=Vss0r Vpp
7 '; Pull up (source) current lso 7.5 20 uA | TOE (pin 10)=0,

U Vpp=5.0V
8 ; Pull down (sink) current Ist 15 45 KA |INH=5.0V, PWDN=5.0V,

Vpp=5.0V

9 Input impedance (IN+, IN-) Rin 10 MQ |@ tkHz
10 Steering threshold voltage Vgt 22 2.4 2.5 Vpp = 5.0V
" Low leve! output voitage Vou Vg5+0.03 No load
12 8 High level output voltage | Vo | Vpa-0.03 vV ;Noload
13 ; Output low (sink) current oL 1.0 2.5 mA IVom—=0.4 v
14 | u |Output high (source) current | loy 0.4 0.8 mA  |Vgoyr=4.6V
15| & | Ve outout voltage | Viet | 23 2.5 27 V  [Noload, Vpp = 5.0V
18 Vget OULpUL resistance i Ror 1 kQ

< Typical tigures are at 25°C and are lor design aid only: not guaranteed ano not subject to production testing.




MT8870D/MT8870D-1

ISO2-CMOS

Operating Characteristics - vyg-5.0v£5%, Vsg-0V, 40°C $ To < +85°C ,unless otherwise stated.
Gain Setting Amplifier

Characteristics Sym Min | Typt | Max | Units Test Conditions
1 | Input leakage current hn 100 nA Vss<Vin$ Voo
2 | Input resistance Rin 10 MQ
3 | Input offset voltage Vos 25 mv '
4 | Power supply rejection PSRR 50 d8 1 kHz
5 | Common mode rejection CMRR | 40 dB [ 0.75V < V<4.25V biased
at Vper=2.5V
6 | DC open loop voltage gain AvoL 32 ds
7 I Unity gain bandwidth fc 0.30 MHz
8 | Output voltage swing Vo 4.0 Voo | Load 2 100 kQ to Vg @ GS
9 | Maximum capacitive load (GS) CL 100 pF
10 | Resistive load (GS) Ry 50 kQ
11 | Common mode range Veu 2.5 Voo | No Load

MT88700 AC Electrical Characteristics - vops5.0v 5%, Vgg =0V, <0°C s To € +85°C , using Test Circuit shown in

Figure 10.

Characteristics Sym Min Typ* | Max Units ~ Notes®

. x:'l? (i)r;%tét ;E:;:;e;gl: a(lc)each -29 +1 d8m 1.23,5,6,9
27.5 869 | mVgus | 1.2.3,5,6,9

2 Negative twist accept 8 ds 2,3,6,9,12
3 | Puositive twist accept 8 das 2,3,6,9,12
4 | Frequency deviation accept £1.5% £ 2Hz 2,359
5 | Frequency deviation reject +3.5% 2,359
6 | Third tone tolerance -16 as 2,3,4,5,9,10
7 | Noise tolerance -12 ds 2,3,4,5,7,9,10
8 | Dial tone talerance +22 ds 2,3,4,5,8,9,11

+ Typical Sgures are at 25 °C and are for design aid only: nat guaranteed and not subject to croduction tasting.

*NOTES
1. dBm= dacibels above or below a reference power of 1 mW intd a 500 ohm load.

. Digit sequencse consists of all DTMF tones.
Tone curation= 40 ms, tone pause= 40 ms.
Signal condition consists of nominal DTMF Irequencies.

Both tones in composite signal have an equal amplituda.
Tone pair is deviated by =1.5 %z 2 Hz.

. Bancwidth limited (3 kHz } Gaussian noiss.
. The precise dial tone frequancies are (350 Hz and 420 Hz) =2 %,
. For an arror rate of better than 1 in 10,000.

10. Refersnced to lowest level frequency component in DTMF signal.
11. Referenced to the minimum valid accept level.

12. Guaranteed by design and characterization.

Pao—



54153,/74153

Dual 4-Line-to- |-Line Data Selector /Multiplexer

Schottky TTL High- Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package LPackage X Package . Package Package
Device Type Device Type Device T Device T Device T
yPe ICTPIMICE YPe TP McF YPe CTPIMKCF YPe e TPIMEF YPe lCTPIMEcF
T.0 Sa54515) 30 Wi SNSLSIS3 () 4 W11 SNHIS] CoG * [Wi{ SNSALIS3 k!
b SNI4S 183 119 INE SNTLSIS3 3 (O ING| SN41S3 (AN SNMLIS3 ') (ANIT
s ol Pesaisis). femsis) | o 71 | Fms2183/F Ma3153 [0
FAIRCHILD FCT45183 A OGN CAL #3 [ FC14183,F €318 jDTHPG
| L]
MOTOROLA 1 MCTAL S 15) i
N.S.C IM945153 NI ! CMS4L 5153 a DMSLIS) g WG
e cM1ES18) te ] OMILSI15) i DMI4183 J QNG W
PHLIPS N72S 153 | | NTLS 153 H N74153 [
$545153 I3 ad | $54153 FGBI W
SIGNETICS NS 153 1 " 1 NIL SIS At N141S3 FO BT
SIEMENS R @
J §
FUITSU T ] 345153 M
'
HTACH ~014515) P =L S 83 o | JHOILISI/HD25%64 1 G PG
545 153 g
miTsuBIsH P& MULSIS) Pl M53353 P
NEC »PB2153 o
AmS4S 183 [ Amsay S153
AMD £m14S 5] B Am1AL S15)
Electrical Characteristics SN54L.S153/SN74LS |53 .
Function Table
absolute mazimum ratings over operating free-air temperabure range *153,°S153, "LLS 153, "L.153
Surcly vollage, Voo TV [ Opersung trec-aw {snsas] -ssv w 15T SELECT
Inout voltage V| temoarature range S 0T 10 10T INPUTS YRR [SIRoeE fouTrur
Storage tempersture range —65C 10 130T a Alco ci e2 eca 6 v
recommended operating conditions X x| x X X X " L
L L L X X X L L
SNS4LS 153 SN7aSIS3 | o LoLlw o x x x ¢ "
. MIN _NOM MAX {MIN MOM MAX L oM x L x x v L
Swooly voltage. Ve 4.5 s 5.5fa7s 5 8.25| v L O H|X H x x [8 "
High-levet oviput cerrent, oy ~ 400 -400 | uA oL X X Lt X 8 L
Lowslevel outout ewrvent, | 4 H |8 X X H X L o
- - OL L2 H H X x x L L L
Operating free-aw tomooraturg, T4 —55 125 0 ) € " H X X x H L ®
electrical characteristics over recommend operating 7 N o o
. Y, nouts L Are CoMmon to sactions,
free-sir temperature range Hew bugh Lolow level, Xemur
PARAMETER & TEST CONDITIONS T [MIN TVYP MAX | UNIT
Vin High~leve! sut voltage 2 v
Vig Low:level mout voltage o8 v Functional Block Diagranr
v Tnout clamg voltage Voo=MIN, || = ~1kmA -+ v 4
VepeMIN, Viy=2y S«szzb:'f —{'” S ——
' wal 3 % . '} ~.
OM  Hegh-level output wnitage Vi =0.8Y, Igu=-00uA 2,1 ) v g —
VEE=MIN. V=2V, 3]
v .
ot Low-level outout vollage Vi =0.8V. 1oy =imA 03 o.s| v o |
inout cuvent a1 masimon et 7} QUTPUT
Iy out Voo=MAX, V=TV 0.1 mA DATA 1 w
1y Highs lowee wnput current Yoo =MAX, V=2 v W[ 4A [1~3 ) -
1 Low-lovel input current Veg =MAX, Vim0 &V ~0,4f mA
SN54LS | =20 -~ 100 : 2]
' - = ad
0s Short-crmwt oulpul current ¢ Voo = MAX SNIns = = 13 =
VOC = MAX, SNS4LS 6.2 )
'
COL. Sweaty aument oot bow | 5 None SNTLS iz ™ g 2
LU | fom Dk 10 ouipet ¥ A sevect
1oH 17 % (14}
oL M Yeo=SV.  Ta=3T. 1 4 ‘>' l?
t
tont rom Select to output Y CL=XF, R =22 = e
1pt N 16 [ 100 119
Tony leom Suyen to output Y I M L3 -
1 10
. . . reowt BaTa wesTy
Pin Assignment (Top View) v % ey aTa —
[~ [..”.ii..ii..ii.n.] DaTA 2 o ) outeur
0] ) v
CC T T —t
e Leze f{83]
2C3 —
STROBE 20
o shen (ENABLE) gy
A G T ict  tm ev
OUAL 4-LINE.TO- | -LINE DATA SELECTOR /MR MIPLEXER
L] L L] . L) * r L]
Troee & L -3
LI TV {4 Bats sers L4
Protve gt s Aemmen
NOTE igoL ™ mozsrsd with the outputs comn and o inputs gronded

1 For conditione shown as MIN o MAX, uss the soiwaonats vahse smoihed wnder

T AN typcal vanes arw ot Voo =SV, To=28C,
® Not more (tas cne oot showd be shoried ot 3 ima
* IPLN T fvooageton anlay lime, low- 10~ hegh-level output

IPH|, ™ Mooagebon delay Lime, Mgh- to- low=-tevel output

for the

type
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