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WR _CTRL REG  EQU 2000H
WR DATA REG  EQU 2001H
RD CTRL REG  EQU 2002H
RD DATA REG  EQU 2003H

COUNTER EQU 39H
ORG 0000H
AJMP MAIN
ORG 100H

MAIN: MOV SP.#70H

ACALL INIT LCD

LOGO: ACALL PRT TITLE1
ACALL PRT_TITLE2

JB P1.7,ZERO DIAL :OFF HOOK?
SIMP LOGO

ZER(‘)WDIAL: ACALL PRT _MESSAGE2 ;ENTER YOUR NUMBER
WAIT: JB P1.6, NEXT
SIMP WAIT

NEXT: ACALL ZERO TEST
JNB P15,STOP ;P15 =0= PROTECTED
JBC P14,LOGO

PROCESS: JB P1.6,DATA READ ;DIAL DITEKAN?
JNB P1.7,LOGO ;OFF HOOK?
SIMP PROCESS

STOP: SETB P3.0 ;relay on
ACAILL PRT FAIL
SIMP STOP

ZERO TEST: PUSH DPH
PUSH DPL
PUSH PSW

ACALL READ DATA
ACALL DATA_OUT



ASSIGN2:

ASSIGNX:
READ33:

SECOND:

READ333:

SLJJ:

CINE A #0,ASSIGN2
AJMP SLJJ
CINE A #1,ASSIGNX
SIMP READ33
AJMP ASSIGN
JB P1.6,SECOND :DIAL DITEKAN?
SIMP READ33

ACALL READ DATA
MOV A,BUFFER
ACALL DATA_OUT
CINE A #0,ASSIGN
JB P1.6,THIRD .DIAL DITCKAN?
SIMP READ333

MOV R7,#6 ;READ 3Th NUMBER
ACALL READ DATA
ACALL DATA OUT

CINE A #1,ASSIGN
ACALL PRT MESSAGE] :SLIJ
ACALL PASSWORD READ
ACAIL COMPARE
JNB EOS,UNPROTECT

ACALL PRT MESSAGE4 JALEGAL CONTACT
SIMP CONTINUED

UNPROTECT: ACALL PRT_MESSAGE3 ;LEGAL CONTACT

PROCESS2:

LOGO3:

SETB P3.0 JINIT CONTACT
CLR P3.0

ACALL PRT_MESSAGE2

JB P1.6,DATA_READ?2 ;DIAL DITEKAN?
JNB P1.7.1.0GO3
SIMP PROCESS2

AJMP LOGO



DATA READ2: ACALL READ DATA

NORMAL2: ACALL DATA OUT
MOV COUNTER,#1
SIMP PROCESS2

CONTINUED: POP PSW
POP DPL
POP DPH
RET

PASSWORD READ:  PUSHDPH
PUSH DPL
PUSH PSW

READ: JB P1.6,PASSWORD RD
SIMP READ

PASSWORD RD:  ACALLREAD DATA

ACALL DATA_OUT
POP PSW
POP DPL
POP DPH

RET

:DIAL DITEKAN?

COMPARE: PUSH DPH
PUSH DPL
PUSH PSW

UNFAIL2: MOV A,DIGIT2
CJINE A#5,FAIL

CLR EOS ;EOT =1 IF MATCH

UNFAIL3: MOV A,DIGIT3
CINE A,#1,FAIL

CLR EOS ;EOT =1 IF MATCH

UNFAILA: MOV A DIGIT4
CINE A#9,FAIL



UNFAILS:

UNFAILG:

FAIL:

EXIT:

CLR EOS ;EOT =1 IF MATCH

MOV A DIGITS
CINE A #4,FAIL
CLR EOS :EOT =1 IF MATCH

MOV ADIGIT6
CINE A #5,FAIL
CLR EOS ;EOT =1 IF MATCH
SIMP EXIT

SETB EOS

POP PSW
POP DPL
POP DPH
RET

PRT. TIJLE]1: PUSH DPH

PUSH DPL

MOV DPTR #HEADER1
ACALL OUT CHAR
ACALL LOCATE?
MOV DPTR #HEADER2
ACALL OUT CHAR

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

POP DPL
POP DPH
RET

PRT TITLE2:  PUSH DPH

PUSH DPL

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



MOV DPTR,#HEADER7
ACALL OUT CHAR
MOV DPTR #HEADERS
ACALL OUT CHAR

POP DPL
POP DPIL
RET

PRT MESSAGE1:  PUSH DPH
PUSH DPL
MOV DPTR,#HEADERY
ACALL OUT CHAR
MOV DPTR#HEADER10
ACALL OUT CHAR

POP DPL
POP DPH
RET

PRT MESSAGF2:  PUSHDPH
PUSH DPL
MOV DPTR#HEADER11
ACALL OUT CHAR
MOV DPTR #HEADER12
ACALL OUT CHAR
POP DPL
POP DPH
RET

PRT MESSAGE3:  PUSH DPH
PUSH DPL
MOV DPTR #HEADER 13
ACAILL OUT_CHAR
MOV DPTR,#HEADER 14
ACALL OUT_CHAR
POP DPL
POP DPH
RET

PRT MESSAGE4:  PUSH DPH
PUSH DPL
MOV DPTR #HEADER15



ACALL OUT_CHAR
MOV DPTR#HEADER16
ACALL OUT CHAR

POP DPL

POP DPH

RET

INIT LCD:

PUSH DPH
PUSH DPL

PUSH PSW

PUSH ACC

MOV RO,#0FFH
ACALL DELAY LOOP
MOV RO,#0FFH
ACALL DELAY LOOP
MOV RO,#0FFH
ACALL DELAY LOOP
MOV RO,#0FFH
ACALL DELAY _LOOP
MOV A,#00111000B
ACALL CTRL OUT
MOV RO,#0FFH
ACALL DELAY LOOP
MOV A ,#00111000B
ACALL CTRL OUT
MOV RO, #0FFH
ACALL DELAY LOOP
MOV RO,#0FFH
ACALL DELAY LOOP
MOV RO,#0FFH
ACALL DELAY LOOP
MOV A,#00111000B
ACALL CTRL_OUT
MOV RO,#OFFH
ACALL DELAY LOOP
MOV A,#00111000B
ACALL CTRL OUT
MOV RO#OFFIT
ACALL DELAY LOOP
MOV A #00001000B
ACALL CTRL OUT
MOV RO #0FFH
ACALL DELAY LOOP
MOV A #00000001B
ACALL CTRL_OUT



MOV RO, #0FFH
ACALL DELAY LOOP
MOV A,#00000110B
ACALL CTRL OUT
POP ACC

POP PSW

POP DPL

POP DPH

RET

CLEAR DISPLAY: PUSH DPH
PUSH DPL
MOV A,#00000001B
ACALL CTRI, OUT
MOV RO,#0FFH
ACALL DELAY LOOP
POP DPL
POP DPH
RET

DELAY 58: PUSH DPH
PUSH DPL

DEL3: MOV R5,#8H
DINZ R5,DEL3
POP DPL
POP DPH
RET

PRT FAIL: PUSH DPH
PUSH DPL
MOV DPTR#FAIL1
ACALL OUT CHAR
MOV DPTR #FAIL2
ACALL OUT CHAR
POP DPL
POP DPH
RET

HEADERI1 DB ' MICROCONTROLLER'
HEADER2 DB' DRIVEN
HEADER3 DB' TELEPHONE '
HEADER4 DB' PROTECTOR '
HEADERS DB ' DESIGNED BY: '
HEADERG6 DB 'HIDAYAT SETTAWAN'



HEADER7 DB' FTE UNIKA

HEADERS DB' WIDYA MANDALA'
HEADERY DB' ENTER YOUR '
HEADER10 DB ' PASSWORD NUMBER'
HEADER11 DB' ENTER YOUR '
HEADER12 DB 'TELEPHONE NUMBER'
HEADERI13 DB' LEGAL CONTACT"
HEADER14 DB ' PLEASE CONTINUE'
HEADER15 DB 'ILEGAL CONTACT
HEADER16 DB'SYSTEM DISABLE '
FAIL1 DB' FAIL

FAIL2 DB' CONTACT '

END
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Absolute Maximum Ratings'
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Parameter Symbal Lin Max | Units
1| Powersupply voltage Vog-Veg 6 v
2} Voltage onany pin Vg =03 Vpy+ 03 v
3| Currentatany pin(other than supply) | 10 | ma
4| Coerating ltemperature 1a =00 « 85 *C
5| Storage temperature - 65 * 150 °C
& | Package power dissipation 1000 mw

1
£sceeding these valyes maycause permanentcamage Funcl.0nal Oper#1i0N UNQef thete CONAN L 71 A AOLmDIed

Derate

abore 19°C a1 16 MW "C  Atileads woldeted to baard

) 4

Recommended Operating CONditions - voltages sre =vith rerpect 10 ground [V o ualess othera e stated

I Characteristics Sym | Min ] Typ* | Max | Units I Test Conditions
1 Positive Supply Voltages Voo S Vo {Vsy=QV
2 Oscillator Clock Frequency fc 3.579545 tAHz
3 Oscillator Frequency Tolerance | Alc 2059 Y

! Typital Liguret are a1 2572 4nd ar¢ tor detign 8,0 ONly: MOt Gudranteed 470 AOL bulyeel 13 PIOT.L . GN LIRS

o
QC Electrical Characteristics- Vip* 30V ESHh, vy w0V VORIGE! are wilh reiDett 12 grouno (Vi e O1herw g 1180 d

Characteristics Sym Min Typ* l hax | Units Test Cond.tions
1| 3 |Operating supply voltage Voo | 4.7% S0 525 v
2 ': Operating supply current oo 30 90 me,
3 : Power consumplion RS 15 25 mve |1s 358 MHz, Vo s SV
h 4
1, Highlevel input Vie 1S v
5] ': Low level .nput voltage Vi, 1.5 )
6| y [Input leakoge current Laally, 0.1 néb {Vin=Vygor Vo
T_T : 'f:-ﬂ-l:p'_(u‘-urrﬂ_ﬂ_-r:t_'-_\i B '—I::\- P 78 18 pA JTOE (pin 10) = OV
| 5] Input imgadance (N », 1K =) R 10 (RTV AN K BNCP)
9 Steering threshold voltage Vi 22 25 v
10 Low level output voltage Vo Viy+0.03] V |Noload
i 3 Highlevel oulput voltage Vou Vy,-0.03 \! Noload
12 : Qutput low (sink) current lok 1 2.5 mé& |Voyr=04V
_l%_ u Output high (source) current | Igy 0.4 0.8 mha [Voyrz46V
r_l_i : VieetOulpLt voltage Vet 2.4 27 _\.r - INolcaa
15 Vet Oulput resistance Ror 10 L3¢]

' Typat igures are at 25°C and are 107 denign aid only: not guatanteed and AOLIWb|A(1 10 Produtlion Lettuy
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@ MITEL'

Isc2-cmos MT88708B/MT8870B-1
Integrated DTMF Receiver

Features

Complete DTMF Receiver

Low Power Consumption
Internal Gain Sewting Amplifier
Adjustable Guard Time

Central Office Quality

Applications

¢ Receiver System [or British Telecom (BT) or
CEPT Spec (MTEB70B-1)

Paging Systems

Repeater SystemyMobile Radio

Credit Card Systems

Remote Control

® @ 8 & 9

. ® Personal Computers

Description

The MT88708/MT88708-1 is » complete DTMF
receiver integrating both the bandsplit filter and
digital decoder functions, fabricated in Mitel’s
double poly 1SO2-CMOS technology. The fiiter
section uses swiltched capacitor techniques for high
and low group filters; the decoder uses digital

et ietuthi St

9161.002-081-NA $3VE 2 Oecember 1987

Pin Connections

Ne v Uiy C voo

N - b 4 17 ILGT

Gs ) 1% hj [ §1]

Vel 4 13 q 110

[ [ &g 1Y 14 Q4

e 6 13§ as
03¢ 7 v a
032 E ' ) oo

vss ’ 10 3 rce -

* Connected lo Vi

Ordering Information

MATBEICRENITRBIOBE-1 Plastg S:?
H 17887C8CMTERT0BC-T Cercp
-40°C 10 + 85°C

counting techniques 1o detect and decode all 16
DTIF tone pairs into a 4-bit code, External
compenent count is minimized by on chip provision
of a differential input amplifier, clock osaliator and
latched three-state bys interface.

vyoD  Vvis Vg
=L
1= |
BlAS
CIRCWT VRe!
BUFFER
- ~ — g—-‘ot
CHIP CHIP RIGH GAQUP o
POWLR  BIAS FRLYER i _ﬂ_ - DIGITAL cong .
L DETICTION CONVERTER
. ok DIAL 1600 CADSSING RLGORITHM | | ANDLATCH
N - TONE DETECTONS Q
= FRTER [ [~
G j———— Lowc.nourl n.\ s o
FLTER I o -~ ! i i
ASivins L~ | \ l
- ] |
Y0 ALL {E
St STEERING
DG Clocks e |
kel L o - e =
[-114] 03Q2 ' SUGT (1] $10 T0¢

TR Y

Figure 1 - Functioral Block Diagram

.
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1s502-cMOs MT8870B/MT88708-1

Operating Characteristics' . vonages sre with respect to ground (V4] untess athermae tated
Gain Setting Amplifier

Characteristics Sym | Min | Typ' | Max | Units Test Conditiont

1 | Inputleakage current Iin 100 nA | VS Viy SVop

2 | Input resistance Rin 10 VR

3 {Input offset voltage Vos 25 mv

4 | Power supply rejection PSRR &0 -] 1 KH2

5 | Common mode rejection CMRR 80 ¢8 [-3.0VS Viy S3.0V H

6 | DC open loop voliage gain Avor 65 d8

7 | Openloop unity gain

bandwidth fc 1.5 MHz

8 { Output voltage swing Vo 4.5 Vpo | Ry 2 100K0 to Vss

9 [Maximum capacitive 10ad (GS) | €, 100 pF . i
10 | Masimum resistive 1oad (GS) R, 50 KQ |
11 | Common mode range Vem 30 Vpo | Noload J

'lesv.v“- OV.T.-IS’C i
"Typwcal figures are 31 25°C ond are for design aud only: 0Ot guaraniecd and not 3wbject 10 producion testing.

MT88708 AC Electrical Characteristics' - voltages are with respect to ground (Va,) unless otherwise stated

Characteristics Sym Min Typ | Max Units Notes
s Valid input signal levels 29 - @Bm [1,2,3,56.9
1 é ('each tone of composite 27.5 mVapms | 1.2.3,5.6,9
n |onal) .1 dBm | 1,2.3.,5.6.9
2 869 | mVaws | 1.2,3,5,6.9
2 ¢ Pogitive twist accept 10 d8 2363
3 : Negative twist accept 10 " dB 2,369
4| o |Freq.deviation accept £1.5% ¢ 2Hz ‘Nom., 2,3,5.9
5| 1 Freq. deviationreject | £3.5% Nom. |2.3.59
[3 é Third tone tolerance -16 dB 23,459
7 ': Noise tolerance -12 dB 2.3,4,5,7.8,10
8 Dial tone tolerance +22 © dB 2,3,4,5,8,9.1 ‘

"Vopu V.V, e 0. T,a25°Cand I =3 §79545 MHE viing test tguit sthown in Figure 2
NOTLS

1.¢8m = decibe's abOve Or DelOw 8 12lerence power ! | mW int0 5 600 ohm lceé
2. Digit sequende contnts of ot DTME tongs

3. Tone duration = 40 My, 100e pavit o 40 My

4. Signal conditon consinn of Aomnal DTMF frequencies

$. Both tonet in compoute 1gnel have an equal amplitude

6. Tone pavndeviateddy 21 3% 2 2 M2

7. Bandgydth hmited () krg ] Gavasian none.

8. The precne dial tone frequentiet 8re (350 Ma ang 440 H2) 2 2 %

9.Foran errer rate of better then 1.n 10,000, N
10. Referenced to lowest level frequency component sn DTME sgnal

11, Refergnced 1o (he minimum valid accept lgvel.

3127



MT8470B/MT8870B-1 1502-CMOS

MTBB70B-1 AC Electrical Characteristics' “vonsges sre with resoect 16 around (Vee) untess otherwine tated

Characteristics Sym Min Typ | Max Units Notes
Valid input signal levels -3 ¢dm 11.2.35.69
1l s (_tach tone of composite 218 mVans 41,2,3,5.69
1 |tignal) .1 ¢dm  |1,2,3.5.69
N : 569 mVass |1.2,3,569
2 f Input Signal Level Reject -37 d8m 1.2.3.569
¢ 10.9 10V |1.2,3.5,6,9
3 S Positive twist accept 6 ¢8 2,169
4| p | Negative twist accept 6 ds 2,3.6.9
S : Freq.deviation accept £1.5% ¢ 2Hz 2389
6 ") Freq. deviation reject £31.5% 2,3,5.9
7 ';‘ Third tone tolerance -18.5 dB 2,.3.4,59,12
8 Noise 1olerance 12 dB 2.3.4,5,7.9,10
9 Dial tone tolerance + 22 cB 2,3,4,5,8,9.11

TVooa SV.Vie 0, Ta=25°Cang {; ) 579585 MH2 vting test circuit shown in Figure 2.
HOTES

: 1.d8m = decibels abave of below a reference power of 1 mwWinto 8 600 ohm load.

. 2. Digit sequence consists of all DTMF tones

' 3. Tone duration = 40 mi, tone pauie » 40 ms.

& Signal conddtion consists of nominal OTMF frequencies

$. Bothtones in compotite tignal have an equal amplitude.

6. Tone pairnndevisted by ¢ 1.5% 2 2 Hr, )

7. Bandwidth limited (3 kHZ ) Gavisian nose,

8. The precite dial 1one frequencies are (350 Wi and 440 HI) ¢ 2 %.

9.Foranersor rate 0f better than 1.in 10,000,

10, Referenced Lo lowest level frequency component in DTMF uignal.

11, Relerenced to the minimum valid sccept level,

12. Referenced Lo Fig, 10 Input DTM? Tone Level a1 <25 dBm (-28 dBm o1 Gf Pin) Interierence Freguency Range between 480.3405 me

3-128




1502-cM0OSs MT8870B/MT88708B-1

AC Electrical Characteristics .. Voliages are wik sespect to ground (Vy,) unlen otherwine stated

Characteristics Sym | Min | Typt | Max | Units [ TestConditions l
{ Tone present detect time tpe b 11 14 msy |seeFigure 3 i
2 ' Tone absent detect time toa 0s 4 8.5 m: |see Figure 3 {
3 ,:N Tone duration accept tRec 40 me | User aciustable E
4] ), |Tone duration reject REC 20 ' ms | User zdjustable
S| G |Interdigit pause accept Lp a0 ms | User adjustable
6 interdigit pause rejecl too 20 ms | User adjustable
7 Propagation delay (St Lo Q) toy 8 i 1 TOE = Voy
8| o |Propagationdetay (St1o $1D) tpsiD 12 1 | TQE=Voo
u T =
9 : Quiput dataset up (Q o D) | ‘o5 34 ks | TOE=Vpo
10{ ¥ | propagation delay (TOE 1o Q ENABLE) ! to1g 50 ns | RL=10KQ
s | CL= 50 pF
1 Propagation delay (TOE 10 Q DISABLE; | '10 300 5 ghBL= 10KN
g N, 4 i CL=50pF
1
12 Crystal fclock frequency I fe 135799|3.5795]3.5831| MHz
13 E Clock inputrise ime ; Lmcy 119 ns | Ext.clock
14| o | Clock input fall lime M tutct 10 | ns  {Ext clock
15 i Clock input duty cycle - DGy &0 50 60 % Ext. clock .
16 Capacitive load (05€2) { Co 30 of I
' Voo =S 0V, ¥y = 0V, T, = 23°C and T, 2 3979545 Mz unng Tost Cugut showa s figure 2 7
¥ Typwcat figures are 81 25°Cand are 1or devgn 8C ORly NOT Svuarantees and AOT 1ud;eCl 10 Drodutl-0n teiting !
Van
i ™
- ' by
o™i C—{— =
Input S MTES7I08:M188708-1 ?
AL s U Vou S—
‘ =] - svGy fo—————=
L, = S| AN
A1 CS st jo——V
* E( Ve wo |I———CO
O————l « gt [o———C
C——A(}« Q) |I—+——0
oy o |——0 NOTLS:
Ria I mH—« T o1 =t R, R et00:0} 1 %
2N ror b Ry dUGa 1%
N f "L €. Cetconiy
77 Th Bt e ) 37985Y”

Figure 2« Single-fnided Input Configuration
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‘MT88708

Pin Description.

.

IMT88708-1 1502-CMOs

Pinw Name - Description

1 IN « Non-lnverting Op-Amp {Input).

2 iN=- Inverting Op-Amp (Inpul). &

3 GS Gain Select. Gives access 1o outpul of [ront end differential amplifier for connection
of feedback resisior.

4 Viet Reference Voltage {Output), Nominally Vpp/2 is used to bias inputs at mid-rail (1ee
Fig.2).

5 IC Internal Connection. Must be tied 1o Vg,

6 1T Internal Connection. Must be tied ta V.

7 0s5C1 Clock (tnput)

g 05C2 | Clock (Qutput). A 3.579585 MHZ crystal connected between piny 05C1 and 03C2

o completes the internal oscillator circuit.

9 Vss Negative Power Supply (1nput).

10 TOE Three State Output Enable {Input), Logic high enables t%¢ ouvtputs Q1-Q4&. This pin s
pulled up internally.

1114 Q1-Q4 |Three State Data (Output), When enabled by TOE, provide the code correiponding to
the last valid tone-pair received (see Table 1). When TOS islogic low, the data
outputs are high impedance.

15 StD Delayed Steering (Output).Presents a logic high when a received tone-pair has been
registered and the cutput latch updated; returns to loic low when the voltage on
SUGT falls below Vrs,

16 ESt Early Steering (Output). Presents a logic high once the digital algorithm has detecied
a valid 1Gne pair (signal condition). Any momentary loss of signal condition will cause
ESttoreturnto alogiclow,

17 SUGT | SteeringInpuvGuard time (Output) Bidirectional. A voltage greater than Vyg,
detected a1 51 causes the device to register the detecled tone pair and update the
output latch. A voltage less than Vg frees the device 10 accept a new tone pair. The

* GT output acts to reset the external steering time-conszant; «ts state is 3 function of
ESt and the voltage on St.

18 Voo Positive power supply (Input).




: 'sv +20%
) - 80C51BH-1/80C31BH-1--3.5 to 16 MHz, vcc = 5V +20%
e L aocsmﬂ-zlaocamn-z—osm 12MHz, Vec =5V £20%

e

I Power Control Modes iy ac_nwnmr- o | High Performar_\ce CHNOS ProcessA ‘-
) o Boolean Processor

et - 5 lnterrupt Sources

n Two*is-alt T!merlCounters 5 - L850 l Programrnable Serial Port
ée TR m.nmoqm?r bslinehra

[ B G4K Program Memory s YACE: oMrET s t;l 64K Data Memory Space

[ ] uONCEW {On=<Circuit Emulat:on) Mode

ot e mes Ao mmem s i seemn et e

The MCS®.51 CHMOS produc‘ts dro fﬁbﬁca’ledoﬂ!ﬁtel'e GHMOS T process and are funcuonaﬂy oompatbie
with the standard MCS-51 HMOS and EPROM products: CHMOS: (It is & technology which combines the high
speed and density charactaristics of HMOS, with the low power atiributes of CHMOS. This combination ‘ex-9
pands the effectrveness of the powerﬁ.d MCS- 1‘archnocture and instruction seL {

L“"h

Like the MCS-51 HMOS versions, the MCS-51 CHMOS products have the following features: 4 Kbyta ofROﬁ
(BOCS1BH/BOCS1BH-1IBGCSlBH-Z on!y). 128 bytes of RAM; 32 1/0 lines; two 16-bit timer/counters; a five-2
source’ two-level Interrupt structure; a full”duplex Berial portiand on-chip oscillator and clock circtitry.
addition, the MCS-51 CHMOS products have twn ;oﬂwa.ra salectable modss of reduced activity for, further
power reduction—idie and Power Down. - ;

ot Wl

The Idie mode freezas the CPU while 'alléwinﬁ the RAM timer/counters serial port and interrupt system
continue functioning. The Power Down mode saves the RAM contents but freezes the oscillator, causing aII
other chip functions 10 be incperative,

B e
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e

o

2 HoldALElowasRsrisdeacwuocL

‘mode; :puumwd‘o'o‘&%ﬂo -
allu\eondﬂppet’phem!smyacuvo.‘rheimc: ==
bonﬂmtmkosmuhnwdelsmhstmnn
execmedmmenumalopomhngmodebdowldle‘
mode is activated. The content of CPU, the on chip -
RAM, and all the Special Function Raglsters remain
intact during this mode: Tha 1dls mode can be termi-
nated either by ang_enabled interrupt, at which time
the process is picked up attl‘nemterruptsemce rou-
tine and continued, . or by @ hardware reset which
stans the pfocessm tha samasapowerm:eseL,, 3

i

DR A o ”
inmerDownnmdeﬂwosallatonsstopped
andmemtr_ucuonumt«wokesl’awotoownsthe

AcwiMaM i
R LI

Spoaal Function mmu

:.MPawerDownmodch

i iag e e LN AN
:Thé 'éﬁfy exit from Power Down is &
‘Reset redefines the SFRs bt dou not ¢
on-chip RAM. Tha reset should not be activatedy
fore Vg is rastored 1o its normal operating level
must be held active long enough 1o allow the
tor t to restart and stabnhze. P-;f e
i ‘5‘"! Lol
:'The controi b«ts 10:.&he reduced pomev
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V1T Table 1. Statusof tho external pins during tdle and Power Downmodes |
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ONCE™ MODE. ___éﬂ;.:,m wad

The ONCE ("On-Cmuit Emulat:on") Mode facilitates

testing and debugging of * Systems _using the

80C516H/80C31BH without removing the device

from the circuit. The ONCE Mode is invoked by:

1. Pull ALE low whie the device is in reset and
"PSEN is highy —~ o

ans

sl

- 2 -;'f"’m"‘r;‘—- A l :;_%ﬁ : PORTO Po'é?; PORT2 | PORTI
Intomall 1| 7 goolix 1 | .Daa |- iData..| l.Data || .Datagy %

. 'hEﬂemal- s, i IR ---Float - |~ Oata'—_-‘ '-’Addres's-A Lz Jatd 1{

| “intermal’ =3 0 Data | --Data. tData l Dala" g

Power Down -| - External £ ¢ 0 Float L Data Data® ‘| !

ey S . R
While the cevice is in ONCE Mode, the Port O pind
go into a float state, and the othor port pins and
and PSEN are weakly pulled high. The oscillator
cuil remains active. While the 80C51BH/80C31B
is in this mode, an emulator or test CPU can be us
to drive the circuit. Normal operation ls re
when a normal reset |s apphed

" PACKAGES
Part Prefix Package Type
i 80CS1BH/ P 40-Pin Plastic DIP
: D 40-Pin CERDIP
. N 44-Pin PLCC
S 44-Pin QFP

: h-vohmpoduoom

- "The 806518!1-1 B80C51BH-2, 80C31BH-1, and 80C31BH-2
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%4 ABSOLUTE: MAXIMUM RATINGS #4007

: »,.._, SVE NG CHeE ¢=m-’>m-.:euu.\e RTX

xn~‘

Storage Tomperature e "65‘0 o’ 150;C

_Voltageonany g v - 4,
. PintoVss..... % eae T —0 5Vtngc +05V
Voltage onVeg to Vs cereeesaie .~ 0.5V 0 6.5V
Maximum igy per /0 pin ...... ER——— L5 mA
Power Dissipation. ...........c.... seeesnes A OW‘
*This vaiue Isbasedontlnmmmallowabhdieloﬂpeflhxemd
thothofmdm-sunoaotuupad:aqe 3D, Rt e e T

Operating Conditions:
TA (under Blas)

0 C CHARACTER!STICS (under Operatmg Condmons)

FRTES gl B e R PR L O e
R R i

wm(ﬁah hoot contalns praliminary n!or“
muononmwproduchhproducuomme specifica-|
‘tong ‘afe subject fo'change without notice. Verify with

| your técal intet'Sales office thatyouhavetlwlalwt

- *WARNING: Stressing the device beyond the “Absolute”
- Maxmum Ratings” may cause permanent darmage. S’
 These are stress rarmgs only. Operation beyond ths
“Operating Conditions” is not recommended and ex-5 i?
tended exposure beyond the . Operaang Condmom'
s :-',—J

0°C to +70°C; voc =5V 120%' Vssﬁ.ov.

data sheat before finalizing a design. -

may ‘affect dawoa reifablmy

Symbol| -~ ° Parameter

“Min 7t Typ()

- TestConditions /=74

-Hax.

Vi~ . | input Low Voltage .

02Vgg 0.1 .

) VLt { lnput LOVI Voltage (g)

02Vee —-03]| V.

Fr, gl V:H':.-‘ input High Voitage

Ve #05 | v

Cmaty

(ExceptXTALY, RST): ] e = o
Input High Voitage i o

Vi 3 b e
T | CTALL,RST) . © . RN

,.va:.‘_o-s_.‘ s e i e 2 e

Cutput Low Voltage (9) T
{Ports 1,2, 3)

045 " § V lloi=16mAll):

s

Output Low Voltage (6) :
1{Pont 0, ALE, PSEN) ;

i

045 | v ligu=32mA00.

Output High Voltags 24 .00

V¥]lgy ="—60 ;:.Avm = 5V £10%

{Poits 1,2, 3, ALE. PSEN) 075V¥ce 4

lon = =25 A, .

0.9Vee

Ak = =10 A " -

Output High Voltage 24 .

Loy = —800 A Ves = 5V £10% |

(PortOinExtomalBus [T 00y
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G Mode) _ —
N P 0.8 Ve

: IOH -'—BOH.A(ﬂ

Logical 0 input Currert
(Ports 1,2.3)

v
v
v

o P vioe= 300,
v
gA

A Logical 1 1o 0 Transition

Curent (Ports 1,2,3) - |° - . .o~

Input Leakage Current
(Port 0, EX)

0.45 < Vyy < Vo

Reset Pulidown Resistor |- 60 .-

1150 ,

Pin Capacitance

TeostFiaq = 1 MAZ, Ta = 25°C - |id

Power Supply Current: - ;
Active Mode, 12 MHz {4) . 11

Power Down Mode . .1

1dla Mads, 12 WMHz (4} AL s
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4. “Typicals" are based on e, limited mmher o samples taken itom eany manuﬂactumg lots,_ and are not guannteod -The '
nlues listed are at room temperature, SV,

- 4. ICCMAX et other frequencies is given by
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= ¥ idle Mode: . ICCMAX = 0.33 X FREQ + 105" )
: whemFRElemeextm\alosdkufreqtuthHLmAXswennmA.SeaFogure5
s 5Soeﬁgwesﬁﬂ1rwgh9forlccwmu’mmvmfor%«eroownu2V )
aumstaadymm(mwmk{‘mmmnywwutm i iy

!
;
W

’:Maxlmum total Loy for alf output pins:~71 mA -

HbLexoeedShalestwnﬁmemmmwmmummmtguaunleedtouitqmﬂtgrealq
mmehstedtestcondmom Ll e nto

M‘):.Zﬁmh
and 3:- 15 mA— -

“Porst. 2,

—n‘\‘l

R TR

ICC MA ——

20 - - - ‘:«_.‘1 -9
st | o f e (1Al .-JQ.‘L. Y o
N N N | TGiia ZHT
= o B LN T .o

s . 4t = m(l).a. iv.

4qu ok hizuk"lﬂlh
= rnt-:o AT xTALY

ﬂi'i-r';iq 13'.1?:. o .2

oot ..,"":,‘..r..,., T

)

vm e-.uql'-' 2

£

EVTRLTE b

" Figure 6. lcc Test Condition, Actlve Modo :
All other plns are dlsconnected..men!.
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L.M139/LH239/LM339/LM139A/LM23SA/L 3284 7L 12001/LM 3302
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LR150/L230/L 338/ LI 1304/LII232A/LIM3304/ 1
LHZe01/.003302 Low Power Low Offs et Voltage .
Guac Co...p“ra tors ,

Generai Description

The LM129 series consists of four independent precision
vcitage comparators with an oliset vollage specilicabon as
lovi as 2 mV max lor ail four comparalors. Thase were da-
signed specifically to operale from a single power supply
over a wide range of voitages. Operation from spit power
supplies is also possible and the low power supply current
drain is independent of the magnitude of the power supply
voltage. These comparators also have a unique characteris-
tic in that the input common-mode vollage range includes
ground, even though operated from a single power supply
voltage.

Application areas include limit comparators, simple analog
to digital converters; pulse, squarewave and lime delay gen-
crators; wide range VCO; MOS clock timers: multnabeators
and high vchiage digital logic gates. The LM 139 series was
designied to directly interface with TTL and CMOS. When
operated from both plus anc minus power supphes, they wil
direclly imerface with MOS logic— whore the low power
drain of the LM339 is a disincl advantage over standard
comparators.

Advantages
® High precision Comparalors
& Reduced Vg drift over temperature

B Ehirunates nead for Cudl supphies

& Alows sarrung near GND

& Cornpatitie witn all farms ot iopic

B Powod drain suatable o Catiety Spoialon

Features
® Wie single supply vollage range of dual supp. as
LM133 sanes. 2 Vpe 1035 Voe or
LM139A senes. LM25C1 +1 Vpcto 218 Voo
LMI202 2Vpc 1028 Voo
or =t Vxlo *14 Vm
8 Very low supply currant oren {38 mA) — ndopandant
of suppty voliage !

8 Low nput bugsing curment 25 nA
® Low nput oftset current =5 nA
and ofisat vorage £33 mv

Input common-moada voltage rangs mncludes GND
Ditterental mput vaﬁaga ange equal o e power
SUDOlY voita)é

8 | Oow output satwaton voltage 250 mv at 4 mA
!WWMMMOILECLMOS
and CMOS iogrc systems .

Schematic and Connection Diagrams

l,_ 1

NHrs708-1

Duakin-Line Paciage
sutewl) Buityla  Col WPUlé WPETE- WPRT).  WyT). -
" 1} ] ” 1n L L | [ ]
_—< -
1
[ [] 3 0 ] . ¥
oUIMTY DUTIETE W YT ). eyt I+ EAUT 2. 1APUT T
Tor viw TUNW/ST6-2

Order Number LAM133), LM139AJ, LM239J, LM239AJ,
LM338J, LM33I9AS, LM2801J or LM3302J
See KS Packape Number J14A
Order Number LM339AM, LM338M or LM2901M
See NS Packsge Number M14A
Order Number LM338N, LIMI3SAN,
L2090 1N or LMS302N
See NS Package Number N14A
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Absolute Maximum Ratings

I Mititary/Aerospace specified devices are required, piense contact the Hatlonal Semiconductor Sales Office/Olstribulors for avatiablilty and o ucllications. (MHois

LM139/LM239/LM339 LM 133/LM239/1.143539
LM139A/LM239A/LMI 39A LM3I302 LMAIJ9A/LM2IOA/LPG20A LM3392
- LM2901 LM2001
Supply Vottage, V+ 36 Voo of £18Vpe 20 Vpc or 214 Vo Operaling Temperalwe Range -400Clo ¢ BYC
. Differantiat Input Vollage (Note 8} 36 Vpg ! 28V LM339/LM3I9A Dite,r ¥ U‘rC .
Input Voltage -03Vpcto +36Vpe |, 0.3 Vpoto +28 Voe mg:::wzan e G
Input ?"""WW“O-’ Vock W 5 LM138/LM139A ~85'Cto 4128°C
{Nots 3) GOmA | } ~NBORA Sotdarlng Informarn
Power Dissipation (Note 1) o DualIn-Line Package
Molded DIP 1050 mW 1050 mw sﬂdm (10 seconds) 260°C 260°C
Cavity DIP 1190 mW Small Qutiine Package
Smali Cutine Packags 780 mW Vapor Phase {80 saconds) 215'C 218°C
Output Short-Circuil to GND, ! . Infrared (15 soconds) 22°C 220°C
(Note 2) Continuous Continuous See AN-450 Surface Mounting Mothods and Thewr Effact on 7., “l ot Pleliability™ for
Storage Temperature Rangs —65'Cto +150°C ~85'Clo +150'C | other methods of soldoring surface mount devic os
Lead Tempetature 3 ESD r3ting {1.5 kil m sorios with 100pF)  © LOOY 600V
(Soldering, 10 seconds) 260°C - 260°C
Eloctrical Characterlsﬂcs (V=5 vD(,. Ta = 25°C, unioss otherwiso statod)
Parameoter Condiliofs LM139A LMZI9A, LMIIIA LM133 LM239, LMD39 l m 1 'u - I \.!_.53:02__'_'_ -
; Min Typ Max |[Min Typ Max [Min Typ Max [MIn Typ Max Mln Typ Hlax I‘Hlu Typ Maox
Input Offsel Vollage {(Note 9) {0 £20 50 120 120 t50 20 1570 SRl EC O B 1 TR B2
Inevt Blas Current [l +) Of ling—) with Output in 25 100 26 250 25 100 25 20 PO TR SR P YR PO
. Linear Rango. {Note 5), Vo =0V ) 1 }
Input Otfeet Curront [liye+3—ling—3, Vom= 0V +3.0 225 +50 150 £30 t25 150 : 60 U ta 2100 Ir '
lnpulOommon-Modoyvf-SOVOG‘LMQSM.V‘-ZBVDC) ] v*—l.sr 0 v+ —-15 0 Yt -140 v 131 o 2R 1 = ] Vo
Voliage Range  |(Note 6) b, b . y . . !
Supply Cutrent R = = on all Comparators, 08 20 08 20 08 20 08 20 I uk I Y A SRR
R = =, V+ =36V, (LM3302, V + =28 Vp); 10 25 10 2% L 2 S T S R N O
Voltage Gain - RL215Kk0, V1 =15Vpe 50 200 50 200 50 200 50 209 125 e L2 a2 i
) ' Vo= 1 Vpc to 11 Voo R ™ i, '
Large Signal IVin = TTL Logic Swing, Vrer = 300 300 300 300 | | 2o :
.| - Response Time 1.4 Voo, VR =5 Voo, AL = 5.1 ki, B _«l » 4 ‘
.| Aesponse Time [V =6 Vpg, Ry = 5.1 ki1, 1.3 1.3 1.3 1.3 vy ] 9
N (Nots 7) i
"t | Output Sink Current [Ving~) =1 Ve, Ving+) =0, 80 16 60 18 = leo 186 60 10 80 16, Ia 016 A
oo Vos1.5 Voc I R oo ]
' Z0EEW1/106ZIW1/VEEENT/VREZI T/ WEEL N T/ESEW/6EZNT/6EL



. ‘ oo LM139/LM239/LM339/LM139A/LM239A/LM339A/LM2901/LM3302

‘Electrical Characteristics (v+ =5vye, Ta = 25°C, unless otherwise stated) (Continued)
4t % E ! : M ] -
2 Patameler Conditions - _ LM139A LM238A, LMI39A LM129 LM239, LM339 LM2901 LMI302 | Unta ‘
T ; Min Typ Max | Min Typ Max | Min Typ Max | Min Typ Max | Min Typ Moax | Min Typ Max
" Saturation Voltage Ving-)= 1 Voc, Ving+) = 0, i 250 400 250 400 250 400 250 400 250 400 250 500 | mVeas
co e ] IsiNk S 4 mA -
‘Outpul Leakage Ving+)=1Voc.Vine-) =0, 0.1 04 01 0.1 0.y . 0.1 nADC
. Current Vo=5Vpe i
i:|.+ Electrical Characteristics (v+ = 5.0 voc, Note ) o
s y 13 LM239A, LM339A L i
Jea— Conditions LM139A 9A, LM33 LM139 M239, LM339 LM2901 : LM3302 Units
v iy i MinTyp Max | Min Typ Max [MinTyp Max [MinTyp Max [Min Typ Max. |Min Typ Max
=t | Input Offset Voltage | (Nota 9) , . © 140 +4.0 +9.0 $9.0 9 %15 +40 |mVpg
% | Iput Ottset Current [l +)=tg=). Vem=0V £100 £ 150 £100 | £ 150 £50 %200 £300 |nApc
% | tnput Blas Current, lini + ) O ling ) with Outputin | } 300 400 300 400 200 500 1000 {nAnc
Swlomes Unear Range, V™ OV {Note 5) i ’
‘ _lﬂpUlCémmon-Mode V+ = 30 Vpe (LM3302, V+ = 28 Vpe)| © vi+-2.o [+ S V'*—Z.O 0 v =20 vi-=-20[ 0 v+ —-20| O Y+ -2.0] Ve
Voltage Range (Note 6) =
Y | Saturation Voltage Ving-)= 1 Voc, Ving+y =0, & 700 700 700 | | 700 400 700 70 mine
i ek  |lsink <4 mA ' : . ' i
| Ovtput Leakage Cument [Vinyg+y= 1 Voo, Ving-)=0, 1.0 10 (b 1.0 1.0 0 leane
) : Vo =30 Vpc, (LM3302, Vo= 28 Vpc) % {
/' | Difarential Input Voltags|Keep all Vin's 20 Vg (or V=, - 38 as .38 38 36 2% | voc
B if used), (Note B) J
Note 1: For operating at Mgh temparatres, the LM3J9/LMIIPA, LM2901, LMI302 must be derated based on a 125'C masimum junction lsmporature and a thermal rosistance of 95°C/W which apphies lor the device soldorad in a
printed circull board, operating in a st alr armblerl. The LM239 snd LM 139 must be derated based on & 150°C maximum junction temperature. The low blas dissipation and Ihe "ON-OFF" charactadstic of the outputs keops ihe chip
cissipation very smed {Pp < 100 mW), o ouipit e alowed 1o . 4
Note & Bhorl chroults from the outpud 10 Y ¥ Can Couse 8xoestive Neating and o Whan cor g shon cchils to ground, the maximum oulput current is approzimately 20 mA indopendant of the magnitude o1 v * .
Nets 3 This Inpul curremt wil oy exiet when e voflage ot ry of Iha input leads s Griven Nagative. 1 it dus 1o Ihe cofloctor-base function of the Input PNP Yanaisiers bacoming forward biased and thoreby acting as lnput diods
cempa. In addivon 1o this dlode action, there i aleo lsteral NPN pantaitic Faneletor action on the IC chip. Thiy Fansistor action can cause the output voltages of the comparators to go ta he V * vollage level (or to ground for & ierge
verdrive) for the time duration that an Inpul s driven negative, This is ot destructive And Normal outgrA states will (e-estabish when the inpul voltage, which was negative, sgain retums 1o a valve greater thon ~ 0.3 Vpe (at 25°)C.
Note 4: These specifications are frnfted lo - ST ST € + 125°C, Jor the LMTIS/LIMIIBA. With Tha LM2I0/LM230A, ol temperatre specihications we limited 1o ~26'Cx Tas + B5'C, the LMIZ8/LIA30A temparatins specificatin s
ore Brrilad 0 'O TA g + 70°C, and the LMIP01, LM3I202 terpervhure range o —~40°CETa€ 4 06°C.
Note & The direction of the Ipat current Is 0wt of The IC dus 10 the PRP input slage. This current is sesentinly constant, INdependent of e slate of the outPA 80 No loading chango xists oa tha micrance o input ines.
Meote & The input common-mods voltage or efihar input signel voage should nol be alicwed 10 go negstve by more than 0.3V. The upper and of the common.mode vollege range B V + - 1.5V a1 25°C, but Sither or Soth inputs cengo
9 +30 Vpg +#houtl demege (25 for LMIJ0Z), independent of the megniude of V ¢+, .
Mnmmmwn-!mmmm-nnhvmm‘sammwanmummmmmwmwmm. ¢ .
Mote & Posliive secursions of Ingasd voRage My swuoedd The powe BUPPlY level. As long 88 T 0Py vORBOe Wit the mode range, e Lo wil provide & proper oulput state. Tho low inoul vollage stete |

Mot B Al suaprd st Bobre, Vi 81,4 Vg Mg=00 with v ¢ iros § Voo 10 30 Vog: 008 Over the Ad rgna commen-mooe rangs (0 Yoo % V° | B Vi), 1 20°C For LMI302. V¢ hom 8 Voo 16 20 VoG, o
’ mnmhuﬂsmumnm-‘-'M’m-ﬂgv_!-m:_ano!a-::m rAtd

Ch e e ime e — atimemi i 0 e timee s I R 4

. \ st ot be lees Than ~ 0.3 Vg for 0.3 Vo below the magritude ¢f 0w negative powser supply, Il yeed) (M 9°C).
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i Typicai Performance Charactaristics wuize/unzieiass, LMIJBA/LMZIOA/LMIS0A, LM330Z |
i
t Supply Current u Input Current Output Saturation Vokage
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. Typical Performance Characteristics uuzoo
< Supply Current input Current -WMW
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