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WR CTRL REG EQU2000H 
EQU200lH 

EQU2002H 
EQU2003H 

EQU39H 

- -
WR DATA REG - -
RD CTRL REG - -
RD DATA REG - -
COUNTER 

MAIN: 

LOGO: 

ORGOOOOH 
AJMPMAIN 

ORG lOOH 

MOVSP,#70H 

ACALL!NIT LCD 

ACALL PRT TITLEl 
ACALL PRT TITLE2 

JB P1.7,ZERO_DIAL 
SlMPLOGO 

;OFFHOOK? 

ZERO DIAL: 
WAlT: 

ACALLPRT MESSAGE2 
JB P1.6,NEXT 

SlMPWAlT 

NEXT: ACALLZERO TEST 

;ENTER YOUR NUMBER 

JNB PI5,STOP ;P15 =0= PROTECTED 
JBC P14,LOGO 

PROCESS: JBP1.6,DATA_READ ;DIALDITEKAN? 
JNB P1.7,LOGO ;OFF HOOK? 
SlMP PROCESS 

STOP: SETB P3.0 ; relay on 
ACALL PRT FAll 
SlMP STOP 

ZERO TEST: PUSH DPH 
PUSHDPL 
PUSHPSW 

ACALL READ DATA 
ACALL DATA our 



CJNE A,#O,ASSIGN2 
AJMP SLJJ 

ASSIGN2: CJNE A,#l,ASSIGNX 
SJMPREAD33 

ASSIGNX: AJMP ASSIGN 
READ33: JB P1.6,SECOND 

SJMPREAD33 

SECOND: ACALL READ DATA 
MOV A,BUFFER 
ACALL DATA OUT 

CJNE A,#O,ASSIGN 

READ333: JB P1.6,TIllRD 
SJMP READ333 

THIRD: MOV R7,#6 

SLJJ: 

ACALLREAD DATA 
ACALL DATA OUT 

CJNE A,# 1,ASSIGN 

ACALL PRT MESSAGEI 
ACALL PASSWORD READ 
ACALLCOMPARE 

JNB EOS,UNPROTECT 

ACALL PRT MESSAGE4 
SJMP CONTINUED 

;DIAL DITEKAN? 

;DIAL DIlliKAN? 

;READ 3Th NUMBER 

;SLJJ 

;lLhGAL CONTACT 

UNPROTECT: ACALL PRT MESSAGE3 ;LEGAL CONTACT 

SETB P3.0 
CLRP3.0 

;INIT CONTACT 

ACALL PRT MESSAGE2 

PROCESS2: JB P1.6,DATA_READ2 ;DIAL DITEKAN? 
JNB PI.7.LOCrt)3 
SJMP PROCESS2 

LOG03: AJMPLOGO 



DATA READ2: ACALLREAD DATA 

NORMAL2: ACAlL DATA OUT 
MOV COUNTER,# 1 
SJMP PROCESS2 

CONTINUED: POP PSW 
POPDPL 
POPDPH 
RET 

---------------------------------------------------------------------~-----, 
PASSWORD READ: PUSHDPH 

READ: 

PUSHDPL 
PUSHPSW 

JB P1.6,PASSWORD __ RD 
SJMPREAD 

PASSWORD RD: ACALLREAD DATA - -
ACALLDATA OUT 

POPPSW 
POPDPL 
POPDPH 

RET 

;DIAL DITEKAN? 

"---------------------------------------------------------------------------, 
COMPARE: PUSH DPH 

PUSHDPL 
PUSHPSW 

UNFAll2: MOV A,DIGIT2 
CJNE A,#5,F~ 
CLR EOS ;EOT =1 IF MATCH 

UNFAll,3: MOV A,DIGlT3 
CJNE A,# I,F ~ 
CLR EOS ;EOT =} IF MATCH 

UNF~4: MOV A,DIGIT4 
CJNEA,#9,F~ 



CLREOS ;EOT =1 IF MATCH 

UNFAILS: MOV A,DIGITS 
CJNE A,#4,F AIL 
CLR EOS ;EOT =1lF MATCH 

UNFAIL6: MOV A,DIGIT6 
CJNE A,#5,FAIL 
CLR EOS ;EOT =llF MATCH 
SJMPEXIT 

FAIL: SETB EOS 

EXIT: POP PSW 
POPDPL 
POPDPH 
RET 

;----------------------------------------------------------------------------
PRT TITLEl: PUSHDPH 

PUSHDPL 
MOV DPTR,#HEADERI 
ACALL our CHAR 
ACALL LOCATE2 
MOV DPTR,#HEADER2 
ACALL OUT CHAR 

MOV DPTR,#HEADER3 
ACALL OUT CHAR 
MOV DPTR,#HEADER4 
ACALL OUT CHAR 

POPDPL 
POP DPH 
RET 

,------'--
PRT TITLE2: PUSH DPH 

PUSHDPL 

MOV DPTR,#HEADERS 
ACALL OUT CHAR 
MOV DPTR,#HEADER6 
ACALL OUT CHAR 



MOV DPTR,#HEADER7 
ACALL OlIT CHAR 
MOV DPTR,#HEADER8 
ACALL our CHAR 

pop DPL 
POPDPII 
RET 

'-----------------------------------------------------------------------------, 
PRT MESSAGEl: PUSHDPH 

PUSHDPL 
MOV DPTR,#HEADER9 
ACALL OUT CHAR 
MOV DPTR,#HEADERI 0 
ACALL OUT CHAR 

POPDPL 
POPDPH 
RET 

PRT MFSSAGE2: PUSH DPH 
PUSHDPL 
MOV DPTR,#HEADERll 
ACALLOUT CHAR 
MOV DPTR,#HEADER 12 
ACALL OUT CHAR 
POPDPL 
POPDPH 
RET 

;----------------------------------------------------------------------------
PRT MESSAGE3: PUSHDPH 

PUSHDPL 
MOV DPTR,#HEADER13 
ACALLOUT CHAR 
MOV DPTR,#HEADER14 
ACALL OUT CHAR 
POPDPL 
POPDPH 
RET 

".--------------------------------------------------------------------------, 
PRT MESSAGE4: PUSHDPH 

PUSHDPL 
MOV DPTR,#HEADER15 



ACALL alIT CHAR 
MOV DPTR,#HEADER16 
ACALL alIT CHAR 
POPDPL 
POPDPH 
RET 

;-----------------------------------
!NIT LCD: PUSH DPH 

PUSHDPL 
PUSHPSW 
PUSHACC 
MOV RO,#OFFH 
ACALL DELAY LOOP 
MOV RO,#OFFH 
ACALL DELAY LOOP 
MOV RO,#OFFH 
ACALL DELAY LOOP 
MOV RO,#OFFH 
ACALL DELAY LOOP 
MOV A,#OOlllOOOB 
ACALL C1RL OUT 
MOV RO,#OFFH 
AC ALL DELA Y LOOP 
MOV A,#OOlllOOOB 
ACALL C1RL OUT 
MOV RO,#OFFH 
ACALL DELAY LOOP 
MOV RO,#OFFH 
ACALL DELAY LOOP 
MOV RO,#OFFH 
ACALL DELAY LOOP 
MOV A,#OOI 1 lOOOB 
ACALL C1RL OUT 
MOV RO,#OFFH 
ACALL DELAY LOOP 
MOV A,#00111000B 
ACALL CTRL alIT 
MOV RO,#OFFH 
ACALL DELAY LOOP 
MOV A,#OOOOlOOOB 
ACALL C1RL OUT 
MOV RO,#OFFH 
ACALL DELAY LOOP 
MOV A,#OOOOOOOlB 
ACALL C1RL alIT 



MOV RO,#OFFH 
ACALL DELAY LOOP 
MOV A,#OOOOO llOB 
ACALL CTRL OUT 
POPACC 
POPP8W 
POPDPL 
POPDPH 
RET 

,--------------------------------------------------------------------------
CLEAR DISPLAY: PUSH DPH 

PUSHDPL 
MOV A,#OOOOOOOlB 
ACALL CTRL OUT 
MOV RO,#OFFH 
ACALL DELAY LOOP 
POPDPL 
POPDPH 
RET 

;---------------------------------------------------------------------------
DELAY 58: PUSH DPH 

PU8HDPL 
DEL3: MOV R5,#8H 

DJNZ R5,DEL3 
POPDPL 
POPDPH 
RET 

---------------------------------------------------------------------------, 
PRT FAIL: PUSHDPH 

PUSHDPL 
MOV DPTR,#F AILl 
ACALL OUT CHAR 
MOV DPTR,#FAIL2 
ACALL OUT CHAR 
POPDPL 
POPDPH 
RET 

;---------------------------------------------------------------------------
HEADERl 
HEADER2 
HEADER3 
HEADER4 
HEADER5 
HEADER6 

DB ' MlCROCONTROLLER' 
DB' DRIVEN ' 
DB' TELEPHONE ' 
DB' PROTECTOR ' 
DB' DESIGNED BY: ' 
DB 'HillA YAT SETIAWAN' 



HEADER7 
HEADER8 
HEADER9 
HEADER 1 0 
HEADERll 
HEADERl2 
HEADER13 
HEADER14 
HEADER15 
HEADER 1 6 
FAILl 
FAIL2 

DB' FTE UNIKA ' 
DB' WIDYAMANDALA' 
DB' ENTER YOUR ' 
DB' PASSWORD NUMBER' 
DB' ENTER YOUR ' 
DB 'TELEPHONE NUMBER' 
DB' LEGAL CONTACT' 
DB ' PLEASE CONTINUE' 
DB ' ILEGAL CONTACT' 
DB ' SYSTEM DISABLE' 

DB' FAIL 
DB' CONTACT ' 

END 
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/oB70B/MT8870B·' ISOL·CMOS .. 

; Par,mtter I Symbol I r.'m I "" .. I I Units 
I I Pow~r lupply ,oltag~ ":lO-I~1 I £. \ II 

" 1 2 lIoltag. on any pin I vn - 0 . ) vn':J· O.l I II 

j 3 (ur t tnl.1l.ny pin (oth., l~.,)n. \upply) I 10 I mA 

j 4 O!ltt,ting \~mpf(atuff I T. I - .0 ·85 I 'C 
, 5 Storagtttmptraturo I - 65 • t5~ I 'C 

6 Pad . .,gf power di\1ip.\ion I 1000 I mW 

O,f.ll .'bo., 1\ '(.\', r-t.W f 'c AU 't'G\ \Ol"'I.c4 \0 b~.'4 

.. 
Re(ommended Operating CO:1ditions . volugt\ " .... ,,, r.,.,.~1 to "0,","''' f\' .,) \,Of\I."oth.' .... M ".,." 

Cha,acteril tiu Sym Min Typ' I M,. I Units r"st Conditions 

~ POlilivt Supply Vol".u Vo:> 5 . , 
VIl' OV . 

~ Olcillator (lock fr~Qu.ncy Ie 3.519545 '·/.Hz 

) Olc;Jlator frfQUfncy Toleranc~ t. Ic ! 0.1 '" I 
f Typ.(,)II'Ijj"t"l "f'.t lS~:,.M .t, 'Or ~"'9" •. d onl,.: not 1jj .... "n1f'f'cS I"" po""~ ' .. tl,.,' \; £)1000 •.•• ",,,, \C\"r . • 

o 
I()C Electrical Characteristics- V,tO' ~ ov: s~. v\\ .Ov vo1t.9f' ~, • .,.,.\1'1 , .. ,:> .. ~t t; ,,-0'"''''0 ( .... ,,~ .. ""n O\"""""~' '~. " ~ 

Chit ~(te,i s tics Sym I Min I Typ' I M ... I Units Ttlt Cond·,.ons 

~ 
I Operoltingsupply yol"g' Voo I 4.n I 50 SH V 
u 

I ,..2. • Optf.,in\) wpply curtont 10::> 30 90 mI. 

• Power (on\ump\ion Po IS 'S mV: 1.3.56 MHZ; Von' 511 
3 l 

y , High l.v.1 input 11, .. )S V 
f-

, 
~~ " Low l.v.1 ,npu"t Yolt~gf V'l l.S ., 

• 
~ U Input It"~"9. currtnl I" .. .tlll 0.1 ,,1. VU~ & V\\ 01 Vo::t 

1 , 
Pull'''J' ("~I"(t'l (u, .... ,t . I", 1 ~ 1 ~ I'A, TOf (,,'0 t (II • OV , 
1;;"ut·'~J,:.:dJnif (,N·:.lf.~ -) .-i\:~ ·r- I ti 10 Mil @ 1 ~"l 

~ 
9 Slo.ring lhrelhold YOlt"g. V". 2.2 25 'I 

~ Low l.v.1 ""tput voltag. VOL V".0.03 V No lo.c! 
0 

VOH 1 I u High l,v.1 output voltage Vou-O.O) " Noloac! 
f-

T 

~ Output low (link) curr.nt IOl 1 2.5 m.t, lIou' < 0 4 II • 
~ u Outpul hi\lh (sour«) currenl 10M O . ~ 0.8 rrJ,., Vov" 4 611 

~ 
T v •• ,outp~t voltage VRfl 2.4 2.7 ./ . No 1000 
I -. 

IS V •• , oUlput ,.,istanc. Ro • 10 kl! 



@MITEL" IS02-CMOS MT8870B/MT8870B-1 
Integrated DTMF Receiver 

1\ . . '... . . .~ .. ~ .... _". :_". ' . .1 ... : '. ",: ... 

Features 

• Complete DTMF Receiver 
• low Power Consumption 
• Internal Gain Setting Amplifier 
• Adjultable Guard Time 
• Cenlral Office Quality 

Applications 

• Receiver Syslem for British Telecom (BT) ot 
CEPT Spec (M TS8 70B·\) 

• Paging Systems 
• Repuler SyS1em"Mobil~ Radio 
• Crcdif C~rd Sysl~ms 
• Remole Control 
• Personal Computers 

Description 

The MT8870B/MT88708·\ is • complele DTMF 
receiver integrating both the bandsplit 'filter and 
digital decoder functions, fabricated in Miters 
double poly ISOl·CMOS technology. The filter 
section uses switched capacitor techniques for high 
and low group filters; the decoder uses digital 

liAS 

CI"CUIT 

OSC' OSCI 

'0"11 
CHI' 
Clons 

JI 

'J 161·002·0S 1-PJA , 

Pin Connections 

I~ • 

'" -cos 
va.4I' 

,C' 
1(' 

OSCI 
OSCI 

vU E 

\ UtI 
J 17 
J " • \I 
l .. , IJ 
7 U 

• " , 10 

~ voo ,,,,(,,1 
"I "0 
O • 
OJ 
OJ 
01 
TOI 

Ordering Information 

1,\~6e7C.at ,'f:.~e870BE·l ?I~II.( ~,? 

fl.H8870SC:MTe870eC·\ CtrC.;> 

~ ___________ ._~_O'_C __ IO __ '_8_S_'C ____________ -Jr 
counting lechniques 10 delect and deco:le all ! 6 
DiMF lone pairs into a 4·bil codt. hlernal 
component count is minimiud by on chip provisi<:,~. 
of a ciHerenlial input amplifier, clock ostin.lor and 
latched Ihree·slate bus interface. 

• 

SvGl 

DIGITAl 

OOte"O" 
.a.tGORllHM 

lSI 

01 

COO! 

Q) 

SlO TOI 

Figure', funCl;Jral Block Diagram 3·'::~ 
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IS02-CMOS MT8870B/MT8870B·1 

Operating Characteristics' . Volt.t~' .r. WI'''' 't'\Pt'(\ to 9,o"nd (v\ .. l ",,,,If'u .'h.' ....... ".,.,4 
Gain Setting Amplifier 

Characteristics Sym Min Typ· Mu Un;" Tts, COf"'dl,lcn, 

I Input leakage current 1.'1 100 nA I VII S V ... S V:;>:;> 

2 Input resistance R'N 10 MO 

3 Input off~et volt ... ge VOl 25 i mV 

4 Power supply rtjeclion PSRR 60 dB I KHz 

S Common mode rejec.tion eMRI! 60 dB ·3 .0VS V, .. s3.0V 

6 DC open loop voltage gain AVOl 6S dB 

7 Open loop uni ty gain 
bandwidth Ie 1.5 MHz 

8 Output voltage swing Vo 4.5 V~. Rl ~ 100KO to VIS 

9 M .... imum c ... p..,citive lo ... d (GS) Cl 100 pF .. 
10 Ma.imum resistive lo ... d (GS) Rl 50 KO 

II Common mode range V,," 3.0 V •• NO load 

'Voo.SV.V,,_ OV,T .. -ZS·C 
1Trp".1 f'9u,,, .r, .. , IS:C .n4 •• , for d."I" atd Oft',: no, 9".,.,..\,C"d .nd not I"b,r-c\ to l"ocJ"""on .,\'1";. 

MT8870B AC Electrical Characteristics' .VoII.V"',. ".,, "'~<lIO 9,OV"d IV,,) ""'''' o,h.,,,., ...... d 

Charactcristiu Sym Min Typ Max 

Ii..,)id input signal levels . ·29 
S 

1 
I (each tone of composite 27 .5 
G sillnal) . .. • I 
... 869 

~ 
l 

POlitive twin accept \0 

3' 
c 
0 Negative twist accept 10 r-; .. 
0 Freq. deviation ."ept ~ I,S'~ ! 2Hz 

~ I 
Freq. devi.tion reject :'3.5% T 

"6 , 
Third ton. toleflnee ·16 

7 
0 . .. Noise toleflne. .\2 r- s 

8 0',.1 tone toler,nee ~ 22 

• voo. S v. vn - O. ' •• 1\·(.NI i(.l S7.'.' MI4, """'9 ,,,U C"C"lt'~OWf\tt\ JIg",'. t 
~OTlS 

1. dim. cJ"(~' •• bo •• Of''''~' ft'.'."'o pow., Of , fftW ."to 0 600 oh"" ",.e: 
1. OiV0'l.tQ",tnct (Oft,,,,. of." Othl' 'Of''' 
J . TO"" d",r.hOf"l. '0 "',. ,...-.. •• ", •• '0 fill' 
• . ",n,1 <onch'lOft '0"""" 0' ftO".",.1 OtM' "tG"t'",,., 
S. IGth to"'., '" CO"'",,,. '1",1 h, ••• ft .Q".I'M~''''''. 
6 . 101'11' p •• , 11 o ••• ,t.d by :' S,. t 1 Ha . 
1. '.nd.,dthlem"td nil ... , J Ci."",.,,,, nolM . 

I . the pt.,,,. d.,1 tor.. h""'''''tft .t. USO H,.ftd «0 "11 : 1 "
' .. 'or.n ."01 ,,,. of kne,th.,,' In 10.000. 
10. Rtf,'enced to lo ...... n .... I htQu."'C,cOft'IPQnctl\, ," O~MJ '~I'I.I 
,t. A,t.'fMtd t.o (he fI'Itft,,,,.,,,, .,1.4 .«tpt ... ,1 . 

Units Notes 

dBm 1,2,3,5,6,9 

mVAMI 1,2,3,5,6,9 

dBm 1,2,3,5,6,9 

mVAMI 1,2,3,5,6,9 

dB 2,3,6,9 

dB 2,3,6,9 

' Nom, 2,3,5,9 

Nom. 2,3,5,9 

dB 2,3,4,5,9 

dB 2,3,4,5,7,9,10 
, 

dB 2,3 ,'.5,8,9,11 

~ 

, 

3·127 



[' 
i 

I 
I 

-
Charact.risticJ 5ym Min I Typ IMU 

Valid inpu~ ~ignalleveh -31 

I 
(each tone of compe,ite 21.8 

S 
I ';gnal) • 1 
G 
N 869 

~ A Input 5ignallevel Reioet -)7 
l 

( 
10.9 

fJ 0 POlitivo twin accopt I 6 

'" 
N 
0 Negi)tjv~ twin accept 6 

5 I 
Fr.q. deyi'lien Iccept : 1.5% : 2Hl T 

6" I Fr.q. a.v;nien reject 13.5% 
r-; 0 

N Third Ion. lol.flnc. -18.S 

f-& s 
Noi,~ tolerance -12 

~ Dial tone lolo,.nc. .22 . t voo. S v. v" • o. T ... 2S C and Ie. l S79S&S MHI Vlln\! test (,rCUtl 'hOtotft "" F!!Juft Z • 
NOHI 
1.dlm. decibels .bow, or below,. "t'tlnn power 011 mW IntO. 600 ohm &o.d. 
2. O'VI\ I'Q""ftC. COnSllU of aU OTMF to"" 
). Tont durJ\'on. 40",,_ to"' PIU&t. 6() mi. 
c. Sig;~1 (OI\dttion (on"',u of nomin.1 OIMF frequenCies 
5. loth tonu in (o""PO"t. '''ft.1 ""., .n tq\l.I.mpht",dt. 
6. Ton. p.ir" devil ted by ! 1.S,.! 2 HI, 
7.I.ndwidth limited () tHI' G.uni.n nO'it. 

I. Tht prtci" di.hone frtq",encifU'" (lSO HI .nd 440 Hr) ~ 2 %. 
9. Fo,.n "nor r.te Of bettI' th.n' in 10.000. 
'0. flef",enced to lowen leul f'''Q",,,n(r (OfI'\ponent in OTMF 'H~n.l. 
t t. ~,fer,nc.t'd to th' minim.""" v"tid a",pt \,vtt, 

.. 
I UniU Not"' 

dOm 11•2.3.5.6.9 

mV .... , ~ 1.2.3.5.6.9 

C:Sm 1'.2.3.5.6.9 

mV' ..... ~ 1.2.3.5.6.9 

dBm 11.2.3.5.6.9 

r"V,.,J'\ 1.2 .3. 5.6.9 

I dB 2.3.6.9 

dS 12.3.6.9 

2.U.9. 

. 2.3.5.9 

dB 2.3.".5.9.12 
d8 2.3.'.5.7.9.10 
d8 2.3.4.5.8.9.11 

U. ",fer"n(K to Fig. 10 Input DTM~ To"" ltytl •• ·25 dam (·21 ct'''' It GS ,"\) In\,d" .. nu '1"14""'''''1 a .... '. " ,,,,,, •• n £IO·,6X"" 

o o 

l-128 



IS02·CMOS MT8870B/MT8870B-1 

o,ar.cteristiu Sym Min Typ' Max Units Test Conditions , Tone pr~s~ntd~t~ct time to. S 11 14 ml Sf_ Fi9\.: re 3 .' 

~ 
i 

Tone .blentd~tect time to ... 0.5 4 8.5 ms see Figure 3 
, 

3" T I , Tont dur"ion acc~pt tR!C 40 ms ~ser adjustable ! r- oM 
U\er .;o:vstablt \ 4 , T ant dur .tion ttject ~REC 20 m, 

rs .. 
G Interdigit paust ~(cept t,o 40 ml User ~djullable 

~ -, Inlerdigit P41Uif' reje<t 1(>0 20 ml U\er ildju\l'1ble 

7 r'Op~9.'liond"I.,y (~110 0) 1"V 
II 11 I's TOE ~ Vel) 

-
8 P,oP~9otiondel~y (5110 SID) t,,~,o 

12 1,1 T9E,. voo - 0 
u -

<) t Output da\.I~t up ( Q to SID) i 101.:> 
3.4 IJI TOE = Voo 

t- , 
10 u 

PrC'p.g,'iondel~y (TOE to Q Er~ABLE) 

.I 
SO nl RL& 10KO 

T tPlE 

- \ CLz SO pF 

11 PrOIl.g.liondelay (TOE 10 Q :lISt-Blf: i L.TO I 300 nl I RL z 10KO 
CL z SO pF 

I . 
12 C'yll.l/clock IrtQu~n<y I Ic 35759135795 3.5831 MHz 

~ C 
.. 

.~ 
00(rr.. input rile time i 1, .. C, 110 nl Exl. clock 

~ 
, 
0 Clock inpllt 1.11 lime 

, 
110 n\ £.\It. clock I t.,.t(l 

I-- c Ext. clock 15 • Clock inplll duty cycl. DCCI '0 50 60 ~ 

f-;6 C.p.citivt lo.d (05(2) I Clo )0 p' 

, Voo. SO". v". ov, '. -,,'"( .,,' ' •• , \7'1.' ~a04,. U~II'It; 1Ut tnt",.' ,hC).lil,fIIlft '.;"". l 
• ',Dlul '"vl., ., •• 1lS~."d .'. tOt ""'9" • .c: 0"'" 1'10' :",.,."'1"C .~II "'01 '",!I,tU 10 D'od",(toO'" ,.'t·"'9 

O~MI 

Inpllt 

\. ~!" 

• , 
I i . . 

C-i 1-. I i c, 
~ I , MTSS'OB:MT8B70B·t I 
I r: ,~. U vo• ?.-J • 
• I .... ,,,,. ~,.: CiT J \ \ 

L.,..~ G\ 1\. )-----."...,. ......... 

" '-i: y... "0 1 I (; 
o [ ... Q' ; ;... 

C l .( 01 ? S2 
. I. ,0' C I 01-

, .•• ' '-1D~ ';~I 01 ' 0 
,..., ------;~ \. 101 fJ--

rn 1.. • •• _-_ .... 

NOTE \ : 

A .. ~l·~OOkOI., 

",.)(,0,01·1 

C. C I. 't,O"" ~ 

a ! . )\''i~ • .,. 

I ~ ___________________________________ ~_~ __________ __ 

fIgure 2 • Single·, IIdtd Input Conl.gurat.on 

, 
7 
! 



IS02-CMOS . .' 

In escnptlon· 1 ! . 
Pin, Name - DeStription 

I IN. Non-Inverting Op-Amp (Input). 

2 IN- Inverting Op·Amp (Input) . . 
3 GS Gain Select. Gi'es access to output of front end differential;,mphf.er lor connection 

of fudb.ck resiSlor. 

4 VR'I Reference Voltage (Output). Nomin;,lIy Vor:l2 is used te- bi., .np,,1\ It mid·ro.1 (,u 
Fig.2). 

S Ie Internal Connection. Must be tied to VII . 

6 IC Intern. I Conneclion. Must be lied 10 VII . 
7 OSCI Clock (Input) 

A8 OSC2 Clock (OutpUI). A 3.579S4S MHz cryst;,1 connected be"'" .. en p.n, O~C I Ind 0~C2 
.' 

J complete, the internal oscilillor circuit. 

9 Vu Negalive Power Supply (Inpul). 

10 TOE Three Stile Output Enable (Input). Log ic hillh en.ble, t".e outp .... 01-0 •. Thi, p.n.s 
pulled up internally. 

11·14 Ql·Q4 Three Stile Data (Output). When enabled by TOE. prov'''e the code co".,po",d'''11 to 
the last valid tone-pair teteived(leelable' tl . When TO~ i, logi( low, the data 
outputs are high impedance. 

IS StD De)ayed Steering (Output).PresenUllogic hi9h when a .eceived tone-pair has bun 

• .. 
re9istered and th. outpu.t I.tch updated~ returns to lo~.c low when the voltage on 
SVGT falls bolow V" • 

j 
I 
1 

16 ESt Early Steeling (Output). Pltsenll 1 109iC h'9h once the ci",it.1 algorithm has dot.ctcd 
a valid tc.ne pair (si9n.1 condition) . Any momentary loss of sign.1 condition will C.uSf 
ESt to retuln to • logic low. 

n StlGT Steering InpuVGu"d time (Output) Bidirtttional. A yolt.ge \lruttr than VTII 
detecled al St COustl Ihe devite to rtgi"e, the deletled tone pai, .nd update the 

,! 
• 

output latch. A .oll.gtless than VTSt frus the devict to accept. "eW tone p.ir. The 
GT output '(1\ to Itset the c.lfl".1 Sltfling time-conS;..Jnt; ill stott ill function of 
ESt and tht .olt.ge on SI. 

18 Voo Positive powtr supply (Input). 

I 
!I 
.l .. 
'I 
' 1 

I 

\ 
I 
I 

:I 
l! 
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; 8OC5tBHi80C3-fB'H:~3.5t012 MHZ;'Vct~:5V ± 20%_ 
BOC51BH-1/80C31BH,1·;; .. :U to '16.MHz, VCC'= 5V ±20% 
8OC5tBH-2/8OC31BH~2.:..::.o.5to.12 MHZ, Vci .= 'SV ±20% ' 

_',,:_ •• • -:).tI. • • ' .. ~ 

• Power Control Modes. ii~;;;~;';c::, ' • High Performance CHMOS Process 
~. '1"28 x 8-Blt RAM . _.- ---~~i::::,;!;--'- ---i--B;;~!;~~:P;~~~~so-r --

• -.",. ---..". ' : .~"":· 7"'"j,,. .. t-.~:""':-'" .... . ". · __ ,_ w •• - •••• ••• "' • 

• 32 Programmable I/O Unea .. ,;"::,:",~ >,, t-;.:;- :.-_ . • ,!i Interrupt Sources_' 
• Two ~~6-Blt Tlmer/Counters~" +~:'tG_' - ' •• Programmable Serial Port . _.;'> . _ 

,.,: ,~41(:~~~~r~;:M~~~ry's~~~~;~;::~';~~ ;:~6~,K~D~~.~;~~ry;s~~c~ '~-,:~~:'~:'l'C" 
-, .;' ' ,' . , ' . . . :- ',CO ,' •• H;:". , ,' '- " .;rONCEnqOn;clrcult Emulation) Mode " 

.' . ",. -.-.:.. .... :.~' ... -:.:>.::.~\';. .. . ' . 

The MCS--S1 OlMOS ~ucts~'~"'~~iil;a;,CHi.tos {i(pr&e~sandarB f~nctiOnallY cornoa.1iliA 
with the standard MCS'St HMOSanC! 'EPRaM'pI'OdUcts:, CHMOS;III is' a-teChno/oW Which :ro~"es 
speed and density characteris1ics, of HMOSJ!!t~~tI!e low: ppwer attributes of CHMOS, This ~mbination 

,. . pands the effectiveness of the powerfuf;M<!§-:~,l'erqm~re, and instruction seL ' , " ,' . . . . ... ' . '- ' , .,.r.- t.: .... '~I . _J~ .. ,. .... ,_ .. , . '. . 
like the MCS-Sl HMOS versions, the ,MCS:,S1 ~Cf:lM()S prodUctS hBve !h9'f"lIowing fG3lurei: 
(80CS1BH/80CS1BH·t1eVCS1BH·2 only); 12B.byles of RAM; 321/0 lines; two 16-bit tim,er/<:ou"ters; 
source' two-I<l"el Interrupt strucllire;-"i'-'fuII'dUPCril"ti8rial jl&t; 'and' on-cllip 'oscillator ' and clock ci,,:tiitrv," 1R 
addition, the MCS-51 CHMOS products have'twO lIOf\Ware.seloctable ,modss of reduced activity for. 
\lOWe.- reduction-ldle and Power Down, ., 

The Id;c mode freezes the CPU wtlik. 'anOwlng the RAM, timer/cou'nters',*,rial port and interrupt :~em 
ooohnuo functioning, Tho Powor Down mode &aves the RAM contents b"t freezos tile oscillator, causing 
other ch;p functions to be inoperative, 

0 ' '.;~~·C ~ . . ~~" :~'. -, ;.:" 
' - :~.:- '; ' :-ii!;~ - ';--_. ;;-;;-',-'--_. ,,- ,., 

.- ---- .- ---.. - .. 

. . . ' . 
. -.. - . ". . J. __ • •. __ . _. _ • 

. -.... ----.~":'--.-

, . .... . . - .... . 

. .... _. :;.. -, ' 



' ; :- . ~:~':'.~C:'" ··:i~ : ;· 

l~.r·. ".: , ~; fi" .;:;"i: ~~ .~ . ::,'~: .... -, .••. 

..... 

~:.: '-:. -.; :. : 

, Figure 1. Block DIagram 

. ~~..!~ri~~ :~" :. :.~~:'::'::, __ :.:':' . ' 

S :(~ ::·if:::.i:,;' : :,.:';. ~~ . 

~-Hr: I te.-':-3 btu. ,i" ,!-f:~: (:' .. ;';'.~ ,;. ; ... .;; ,·:~~~t . i·t \i= ;;':· ~:::: !':.i·;~: 
, .:::LoC':Y' (;,;?;';:~(":-I foJ",z,-? '.II' :~~ C:V.G-:1 ': 

j ' 

7·113' 

'.; 

.,' .. 

. , 
~ .. ~ .. ' :.- ", - ~ ::' . ~ ~ .. ,,: 
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ONCETU MODE .· . ~.- :"'. . - > . ~ .-: -- ~ :~J~i!1!~ ... · -.· ~ 
The ONCE ("On-Orcuit Emulation'!) Mode facilitates 
testing and debugging . of < Systems _ using the 
6OC516H/80C31BH without removing the device 
from the circuit. The ONce Mode ~ invoked by: 

PACKAGES 

Plitt Prefix 

8OC51BHI P 
8OC31BW 0 

. . ~: : " ~~' ... N 
. ' S 

Package Type 

40-Pin Plastic DIP 
4O-Pin CERDIP 
44-Pin PLCC 
44-PinOFP 



4:::(: . 
,,' . .... . 
. V6 ,.,' 
LJ:. :--.... 
1£.~' . 

, ' I " -

. : ', ' 

i-.. 

t:.:oa: . -~.: i: 
COR"Irfi: 

" ~.' 

: ;:: ~ 
h . .: ....• 

. ~.-.t: :l.: .~ .• .:.::~:~.~:S~ ,:: :-. _ Pad (PLCC) 
c'~1- . ~ :'~ 'n"-::~'i u~ ,:~ :' ~j.':- ." . . • ":-:.::-~' : 

P2.7 

P2.' 

1 •• -: _ '. ~ 

~ '::.: 

'. ; ::., 

,::::.!;:.:' .i .... . 

270064-3 

- ".,;-:' 

--" ,: .. 

'-, <" 

J . , ~ 

P2.~ ... ,'... :.:.-

';: .' 

Rgure 2. Connection OI8gRIM 
,. ,~:, . .. . I::.:! ', ' .. ' ,',,' .,,: ," :, 

-. \~. : '-:~'r:.~ t'~f' :-:~.-. -=. ~I ·"'!.; .:': -:", :~ 
__ ~: "' ;~-=:~ :~"'J~,: "_" 

-. ~ . 

. -. ...... ; : . ... 
. i .. : ..... :·· .:., 

': '. 

" . 

, . ' -. .-

. -- ~ 

'·:';·:-/.i :.:;..~ ~ " .. ! ,:~-: 

,::-I_ ~;'_-;:. 



MI"AIIM'JI.M"?'m.~".~oo~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
Ambient T~al1Ke Under Bias ~,: •. ;O"C 10,:''' • ..--''. 

·~=:::e.::~;re:::·::::.··:;:'r~:6~~:.to.:~~; 
Pin to Vss ••••••....•..•.• -O.SV to Vex:. +'0.5.V: 

Vollage on Vex:. to Vss ........ ;; ...• -O.SV to 6.5V 

Maximum IoL per 110 pin ....•.•..•••.•.•• : 15 rnA 

Power Dissipation ............... '.: •••.... : ..... 1.0',\1· 

.• WARNING: S/rrJsslng the device beyond the 
,. Msximum Ratings" may cause permanent 
. T'htu8 IfIfI stress rstings only. Operation beyond 
"Opentting CondiUons" is not recommended and 
IBnded tIJqJO!JU(e beyond the. "Operating Co,'dil""",~'J~J 
mayaffscl devicer(Jliabilil):... ,.' 

-ThIs value is based on the maximum aJlowatH die tempe(ab.l'e and 
thethermaJ~mtnepackage... ';:.;, ;,', ;.;,;", • .,... ,·f. ~~~"';;;,~~;~ 2":'rJf;f'.~· 
Operating Conditions: ..... ~:;;: ...• '-". ,-- ;- .~., . 'i 

_~ '.'~ . --:ii.':'(j'";;',;::",:;., !'";;:~I(' ":~., 

TA (under Bias) = O"C to +70"C; Vex:. =,5V ±20%; Vss >!5.0V ".".'; t,:£ 1-- ,-; ••• 
, '. ;. .~ ". '. . L~'.· ... .' 

VOll 

!'owe< Supply eur.ent 
Active 1.4ocIo" 12 101Hz (.) 
t;lle MO<Ie. 12I1.Hz (4) 
!'owe< eo- Mode 



. , , ..... pJieSlo'beiuplliinpoSed oft ~~~~'i;~;~ 
and 3. The noise diochatging Into the Port 0 and Port 2 pins when _ pins 

Jo.() transitions during bus;""", ............ ~.,... (capecitiw loading> 100 pF),the nOise put .. on the AI.£. -_ .... c ..... . 
. , 40xceed O.SV.ln such cases It ....,.10 .. _.10 quUfy ALE wi1h a Schmitt Trigger, Of use an address Ia1dl wtIh a 
• Trigger STROBE input. , . . ; .:: •.. : ... , . . .... .'. . 
.. :. Capacitive loadingon ·Ports·O·and"2-mIy'C1M8 the VOH on ALE and !'SEN 10 mom<>ntarily fall below the 

.specifiCation WtMn.thE'-aCidreSS1:.ti -"·Siabezing:~ :-· f .'\' j;.~ "J.: r.; : . " , ':' " '~' ;'. ':~( : ~., ~ !-: :: :'·~~l:;J . S 
3. "Typical.': are based on 0,_ ~.P.l~.1al<8n from e3I1y manufacturing lois. arid are. not QWllllntEoedJhe. 
"values .istad are at foom temperature. SV. 

· 4. ICCMAX ", other frequencies Is gMon III' . .... \' 
. Active Mode: tCCMAX - 1.47 X FfIEQ + 2.35 ," 

,. i Idle Mode: ICCMAX - 0.33 X FAEa :. 1.05' 1\~::l 
. --.. FREQ is the eXl8maf oscillator frequoncy,lr' Mf!z.lCCMAl("is given in rnA. See Fogure 5. 
, S. See Fogures 6 through 8 for fOe _,~ Milimuiri Va; for· Power Down is 2V. 
· 6. Under sleady state (non-tranoIenCI.~ 1OC·~.be extemaJIy limited as f_ 
-.t·~=~R,~~~~e~,~~fr~ht·'~;f~L . . .... __ n O " 

" :' ~; .• ~ Maximum totalloi. for all ouIput pins':·.11 rnA ; ,.: ,. , 
,'. If lot. exceeds the test condi1ion..VOl !')8Yemeedthe .iP<lCification. 

·S~· · ~ ~.listod test ~~~~:~~,:~;~~...;~}. 

' < 

Rgure 6. Icc Test Condition, Active M~e;.'.H: .,-.... ~":~~' 'I 



~ I ~ Nai...onal .- --------

21 ~ Sam!conductor 

~ I pV: 139/LrJ239/LM339/U\!; 139pJU~~23Sft'/LM339t./ 
~I 

:: ! Lfi!129(; -~/~_f'~~3302 ~_rj\"\;: Po~;ver LO~'! Offr at 't:~ o!tage 
~ I Quad Comparators 

~ I· General Descr:ption 
..... The lM139 series c.onsists of four independent prt-C!sl()fI 
~ I vc!tage comparators with an offset vOllago ~pocihca~on its 
:;;: IOVi as 2 mV max for all four comparators. Thd:>a worD de
~ I siQned s;>eciflCaUy 10 operate from a singlo pow9t supptv 
-< over a wide fwge of voltages. Operation 'rom spl,t ~ 
~ supplies is also possible and the low powef suppty CUt'..,t 
~ drain is independenl of the magnitude of the POW'" """"Iy ::l voltage. lbese comparators also havo a unique characteris
e;; ttc in that the input eommon-mode vCIIlage range includes 
~ g:ound ........ though operated from a single _ :wppIy 

:E voltage. 
...J .... 
CO> 
CO) 

N 
:: 
....I ..... 
CO> 
M 

Application areas indude limit comparators. sunp6e 8natog 
10 digital converters; puI .... squarewave and time delay gen. 
crators; .. .de range VCO; MOS Glodt timers; mullMbr!llors 
and hi;lh """age digilaliogic gates. The LM I 39 ""'~ .. as 
designed to directly Interface with TIL and CMDS. _ 

operated from both '*'" an<: minus POW~r svpplies. tIley "'" 
direct!/ interface with MOS log~- wIlore the low _ 
dtain of 1he lM339 is a dis'tinc1 advantage over standarn 
comparators. 

Advantages 
• H;gh precision comparators 
• Reduced Vos dritt over tamperabe 

Schematic and Connection Diagrams 

y' 

• Eilr.ll:-..1!CS !'lew for eu'}l su~r:~~!; 

'" Allows Sf!°I'Sln.g near GNO 

Features 
• ..... od. SIng!e supply """"98 "";/9 of du.tl supp. eo 

LM 13~ senes. 2 Voc to :;15 Vee or 

:..J.A,394 M:'l5S. LWi';, !' 1 VDC b ± 18 Yoc 

l"'l.."Q2 2 Vex: to 2S Voc 
0' ::: 1 V:x; to !:: t.t Vex: 

• VP.ry low ~ Cuff"", 7.w1 ('J I trJ..) - ~t 
of_YOItage 

25 nA 

• lo.w npul oH'" o.rra"1l !. 5 nA 

i"j o,tse~ ~ !. 3 mV 
• lnout ~ vt'ttaoe rango .ncknes GNO 

• [)tterer.t.l InPUt vol"..a~ r~ aQUa: to :toe powet 

"""'" _0410 
• low output NU.bon 'Iol't;!~ 251) mV .t 4 rnA 

• ~ __ ~ ...... TTL. CrL ECI.. MOS 
oro cues togo<: • .,...oms . 

... , . . ..... '1. 

.. 

.... , 1- .. ' ,. ...,11· • ..", ,. 

,.W'IC. lLJMISl'06-1 

Older __ UlI3SJ.lJfl3tAJ, IJU39J, UU39AJ. 
lM33IJ. L-... UoI2IIOU CIt UIi302J 

s.. illS I'8c:bp _ JI4.\ 
Order N\IIIIber I M3,.AII. UI33tM or LM2tOIM 

See NS I'8c:bp N"-III4.\ 
()nIet Number 1JII33fIN. UWlAH, 

lM2IOtN or UIS3CI2tf 
See NS 1'8c:bp"'-NI4.\ 

I 
I 

I 
1-



Absolute M.udmum Ratings 

I 
,j. 

If Mlntary/Aerolfllc. tpectfled d.vlce. Ir. requir.d, pll~I' •• cont.ct Ih. ".tlonal S.mlconductor 6:.1 •• OfflcI/OI.trlbulor. 
LMUIILM23t1LM339 

LMI~tAfLM23'AlLM33eA LM3301 
LM2tOl' 

Suw~' V~.V· 36 Vo-:: 01 t If Voc 26 Voc Of t14 Voc Opcu,ting temp.""" ... 16ng. 

Dlf'erenHof Input Vofla~ (Nol' 8, 36VOC I 26VOC lM'3t/lM339A 

Input Voltage -0.3 Voc 10 +~O Vee • -0,3 Voc 10 + 28 Voc 
lM.lJt/lM2JtA 
lM2toi 

Input c..rr.nt (YIN < - 0.3 Vocl, LMI391LMI39A 
(Nol.3, GO rnA I SO rnA Sold.ring Infor"",,,,," • 
~ Dlhlpadon (Nolo I, OU.I·ln·U". PI"";. 

MoIdedDfP 1050mW 1050mW SoIOOring (10 NCOnd., 
cavtty DIP lltomW Small Outline Poc:t<a~ 
Small OuI"ne Padag. 760mW VIpOt' Ph ••• (SO IDCondl, 

0uIput Sho<t.Qculll0 GND, • . Infr.rO<l (15 IOCOnd., 
" i 

(Note 2) Conllnuous ConUnuous S.e AN-450 "Surlace Mounling Molhod, 
Storllge Temperat';"a R8no~ - 65'C 10 + 15O"C -85'C 10 + 150'C I other methods 01 aoIdorino &Uriace moor 

Lead Temperatura E!;D '>~ng i'.5 ~1I1fl_'" wi'" 'OOpr) 
(Soldering, 10 NCOnd.' 26O'C : 200'C 

r Eloctrlcal Characteristics (V I • S Vee. TA - 25'C. IInl ... olhorwllo 11.'od, 

'" . ------.-. 
PI,amal1t Condilion. LM13.A LM23.A, LM339J\ LMI)t LMnt,U ----Min Typ 101 .. lAin Typ M." Min Typ 101 .. Min Typ 

Input Offill Vollage (Note 9) %1,0 t2.0 ± '1,0 i 2.0 .? 0 t 5.0 t20 ------ ----.---- --.. .. .. 
I""'" Blu C\Ifr..,1 I'N(') Of 'iN( _, wfih Ovtpul In 

Un ... Range. (Not. 5). VCM ~ OV 
25 100 25 250 25 100 25 

-- -.-
1"",,1 011 .. 1 C\lfront I'NI+I-I'NI-lo VCIJ,-OV %3.0 t25 is.O 150 13 0 t 25 iH 

'''Pill Common-Mod< V+ - 30 Voc \LM3302, V'' - 20 Voc) 0 V· -1.5 0 V. -U 0 V' -U 0 v 
Voltage Range (Nole 6) --- . __ ..... 

. Supply Cu""'~ RL - 00 on III Compar.'orl, O.S 2.0 0.8 2.0 O' 20 08 
AL - .... V+ -36V. (lM3302, V+ -28 Voc) 1.0 2.5 I 0 2. ~ I.U ._--- --'---

Voltage Galn AL;' 15 kO, V' -15 Voc 50 200 50 200 50 2tlO SO 200 
Vo- 1 Voc to II Voc ------- ----- .. 

l.vve SlgnaJ VIN - m Logic Swtng. VnEr-- 300 300 300 300 

'. . Aeopon .. Tlme 1.4 Voc. VRl ~ 5 VOC, AL - 5. I kll • 
" ----- --
. Reeponae nm. VRL"S Vee. RL -5,1 kll. 1.3 1.3 I.J 1.3 

, .... ; " (NoI87) 

'I. :"; auq,ulSinkCUrrenl V'N(_)-1 Vee.V,N(+,-O. - -
6.0 18 8.0 18 8.0 18 0.0 18 

J'c. ' . . Vo,.1.5Vee r':l ,'. . . , 
. 

,. Iii 

" . '1" ...... * .. 
"i 

• .... lIablllty .nJ !.;'·,.:.If;c"'\lrlfl~ . Itk~i~ I ~ I 

LM 13~iL~~3'/L'A :j3,) 
L.MU9A/L"4:1J9A/l~,:~19'\ UI.J3'l2 

LIoI2~OI 

ere Ie .. {(tC 
~~·c :~.' , a~'c 

- 40"C 10 ' 6,'C 
-55'Clc "25"C 

2WC 

~1~'C 

22'"'(. 

- ·Hrc 10 I e~'L 

200'C 

2tS'C 
220'C 

d TtHJlf Etr t.'':1 (II! r\ (.·.~ \· ,:t f:f;!!iability" kr 
ll'YI(.~"S 

(,('1>'1 ~oov 

.iT~> t:,_~.,,;i: .·~i '~i~3;;'2 _'=:I~"~ 
~ " I~~~_ !Y!I. -.! :.~.~ .' !.~:'~f': Ty~_~~_ " . -

'.I • ? 0 1"/ r, I .:\ 1 -.(1 'n .,~ ; .. ',:, - ;, ":; :- i ~;--~Gi;.,.,' 

,;,,,~.- . .. , •. ," '''-13- -' ;--'0'" .1. . •.. 
JV ~."., ~ _ .', - - - .. 

1 _ 0 .,. I 0 V' I ' . . ' / . 
I 

._ · 1.· _ . ~ __ _ 

I lJ I-' ;: . ) v.t ') 
Ie .. ", I ' r: ~ ',' 

-j .... ,, -- - - - _.- -- - .- ------.. - I 
~ 7':1 ' ".<:' j? 31) j\' f 

I 

I -J" ''J'J I ... ,-

"E-"- . J' - ; - 1 J " 
--- .•. - --... _. ! _.- ----- . 

60 1(;. Iuo 16 III"" 

. --_. --_ ... ....... ---- . 

""/'11'6£ ~ i~1!\:"£l'f1/6£i!rn 16£ I ' 



'~ .. ~. " ~" """":--
t$x~< . 
1;:;<: . LM139/LM239/LM339/LM 139A/LM239A~LM339MLM2901/LMJ302 
~J; I.';', Electrical Chara'cterlstlcs (V' - 5 VOC, TA ~ 25'C, unl ... olherwls. slaled) (Continued) 

l!.if:,~ " Plt.mele, Condillont' . LM13iA LM239A, LM339A lM 13i LM2li, lM3l9 LM2i01-~LMi302---1 Unr:I. '3'1 ;<: . Min Typ MOl Min Typ Max Min Typ MOl Min Typ MIX Min Typ Mox Min Typ Mu 1 ... ,., 
':;fl"!'salurluonVoltaga VIN(-)-1VOC, V'N(+)-O, 250 400 250 400' 250 400 250 400 250 40" I 250 500 'r;;;Vr,;-' 
'tt;'· .. ,' ' lsINK~4m" " 

:~; ·,OutPUIL.luge VIN(+)-IVOC,V'N(_)-O, 0.1 0.1 0.1 0.1 0.1, :.1 
.JI 'Currenl YQ.-5V"" .J 
~'I '.-. ' 

~:,.' Electrical Characteristics (V' - 5.0 Voc, Nole 4) 

0.1 nAoc 

;&~~ ~',:,:;: ; . 
. ~, ,: . ... . PI.lme'". 
·~f. :~_/.:, . Condition • 

MI. ! Min Typ Max !MlnTyp MOl !MlnTyp 

lM139A I LM239A,lM33'A I lMI3. IlM23.,lM33. I lM2901. I· lM330~Unlt. 
Min Typ loin Min Typ Mn.l' . MIn Typ loin 

~~) InpUt 011$91 Voltage (No!'e 9) 

};} inpuiblt .. ICur!Jt!1 IIH(+)-Ilffl..--" Va.t-OV I 4'~ I 4'~ I • ,w I 

t4.0 I HO I ±9.0 I ±9.0 ±9 ±15 HO lmvoo 
.,M 1 ... ft 1 •• ftft 1 1150 ±50 ±200 

' ~~ 'npulBIa.Currenl, I,N(tlOf'INI-)wtlhOuIpulIn:" , - , '---
;:., .",. ! : lbIar Ringo, Va.t - OV (Noll 5) 

±3oo lMoe 

~UIl I .w , JUIl , 400 1- 200 ~OO I 1000 !Moe 

:~, I"PIII Common-Mode 

~ .. VoH8oe Ringe 

" 8t.\\Ir 

V+ -30 VOC(lM3302, V+ -a8 VOC) 
(Nolle) 

.Y1N(-I-1 Voc, VIN(+)-O, 
ISlNK~~ mA 

0 

'" 

Vi -2.0 0 V+ -2.0 0 

700 700 

V' -2.0 V· -2.0 0 V '" -2.0 0' V+ -2.0/":<; 
! 

700 700 400 lOp 700 ~~\/I)( 
',(:'~ .• ;.'1 ' . 

i .~,' 

' ): 1 OuI!>utL.lUgeCurrenl V'N(+).' Voc, V'N(_)-O, 1.0 1.0 1.0 ". 1.0 ~.O ~.O f .~~~~ 
Vo-30Voc,(LMG30~~~Vo~-_2~8_V~~~I ________ -; __________ ~ ________ -+ __ ___ 

DIII ... ntilllnpul Volt"ge Keep all V,N't:l:O Voc (Of V-, ' 

I 

36 36 36 36 T- ---36 28 ! Voc 
ij uoedJ, (Nol. I) 

Hot. 1: For optntInQIl' hIOh w.mc-1I\ft&, 1M LM33./lM33IJI\ LM2tOt, LM3302' "'" be ""'.t~ "'utd on • 12S'C mAtlmum junction I.mpet.~o Ind. ttl_mal lo.iJtlV'lcti 01 OS'C/W wh!..:h 'l1prtl~1 lur Ihe dovi". soldOlad in • 
prWtd ~ bo.nl. opff'~., ....... _,*"",",- The lMl3t •• UoM'" mutt be dIr.tld baMd on. t5O'C rnpJlTKM'n)JnctJon t.mpwll\lrl. Th,)ow tN. ch'iptllon ,nd !he "ON'()FF" ch.rltl~uhl li c or the O<.IlputJ ke6p' lflll eP'lip 
~.,." ... ~O~I00 mW). ~ .... ~ ............ ~ w ...... -. 
..... 11...". c*aAtI '"'"' .... output to y. '*" CWM • .,.. ........ Ird ewnt\IeI dettNt:1on. W'Mn OOftItd.rtnv Ihort circUit. to eround. the muWnum output curefl1 ,t .PPfO~inl'll11t)' 20 mA iruJopel'KJ')nl of thl magnitude 01 V •. 

..... II"....,. .......... ~ .... ..t.I\.,. """"" II "",,, hi"" .... It ctrtwen "",.tw ........ 10 !he eoIIoctct'M" tWcllOn 01 .... ~ PNf' _1N/11OI" becomno 10000illd bto~fd 1I\.:t ttlOfoby KUng a. input dJocliI 
...,... tn ......... cloer. ec::Iar\ ............................. tor .... on'" C Cf'IIII. n-. "."...t.or ICfion eM CauM ... ....,. ~ of .. CICJmP&f'~' 10 9" to th. V· voIttl~.,.'101 (Ot tcll)I'Cl'Jnd tor. I'~ 
~ .. ~_ ~_1hIt ... ~ .. ~ ~ nw .. notdePuc:M .... ngrtNI outp.A ...... wftI f.· •• tlbtahwhen .... Input~. VINc:tI wu N91liY ••• galn flNm.lo a 'tsIY. gr •• ,." IhM -0.3 Voc '112S-le 

..... 4:"...~.,. ~ ID -M"'C~TA' + 'wc.. h\.Mntl\.M,,.A.. W."'~J3t/\.M2:nA. "'''''''''''''' •• ~*"", .,eliml\..s\O -u'e, fA, So .. a!t'C. \ht \.M33i/ lMJ39A '.nlJY.l'tl'.1' .)~rlt~\Y.t· ' 

........ "O"QC TA' + 1O"C.1W'Id N """"'t. LM»OI .......". ,.,.. III ... 4O"C "A C •• re. 

=:::=.~:==!::~~::'P=·~"='=~=!~~:::~-:·:''';::=::;':::~:_·t~~S.~'~~~:.r:~~:;=~S~c.nto ..... VOC __ ,..., ... __ ...... _ .. V.. . 

..... 1'I,..".,...... .... 1IIPIdIId ... tOO rrN ............ i-v ....,ct'M. For .... ~ .. XIO,. ten be ~ Me "'*" pertotrn.no. dWact"'lIca Hdon . ............ -...4If ............. ,...,-.... ...... ...., ........ ~ ...... __ ...... ,..,..,. ......... OOii'l'lOl """ .. ,.,. ... ~ ..... proy4df.JK~~Ipvt.t.lf • . T,..IOw~I~.,.:. i 

..... "' .... "-' -0.' Voc. 0.1 Voc ..................... ~· ~ • ....,. • wedI "" 1rC1. J 
. ....... "' __ ............ yo., .• v ...... -an~v ..... VDC .. JOV~ .................... wc "..,...,.....COvac .. v· .I.vugl ..... -c.J'."L, .. ;J:JO,I . y· I"" ... Vuc1o).2'O VOC, ,. , 

:\ ~ ........ "'""~~~~~.!'!..~ _.!'4""_"!!!.~~,!,,,!!!!_~ .. .. . _ =_ ... . .. _ ... -'~ 



r wp!l~al Performance Charactarlatlcs l"1391U123~/u.o.."", U.4I:tGA.lW23PAll.M3:ieA. uci02- -

I Supply Currenl • Input CUrrent 
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Typical Performance Charactet1aUca UoI2901 
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