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ABSTRACT

Automatic telephone inspector is invented for useing inspect 2 typé of telephone :
pulse telephone, tone telephone and cordless telephone. It can be inspect line exchange, ringing
signal, hook switch, dial tone signal, sound system, dial number and frequency. Micro
¢ontroller will be control and command to automatic inspect in all parts or any parts mode. It
operate that connect line pair of telephone and input its together, The results of inspection are

displayed by LCD and seven segment
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3.1.12 2993w (Power Supply)
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3. fJ ENTER Wuifusidefios ufoanu viedenldomlugiunla wasdalsd
NITH WU

4. 1ju Esc+SELECT utjulddmividiedoanisidinsomsivae Insdniisnlula
FhuneaTnsdwiiie9luns Inseen

5. {ju ESC+ENTER duifuiilivnmsidndana Insinif InsSonidaniindos
Tnsfwifisdaiinsasieaey mswgnondnludedasaen lidesnsfy
TnsdniaGondurinies Insfwiiinnasnaeulunfusn

6. 1 SELECT+ENTER utjufilfdmiuuaasanzmsinuveunios e
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amuzm‘:ﬁnmvmxﬂ%a
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2. N1IATINABUYBAUATBININMTS MUAvBI 19104

msmmaammmﬁanmmaau

- va . oaa

fduneulunisareaevliiidendsiife

I. LINE EXCHANGE fiemsasvasuiain Insdwinnguais Insdmsifnanda

A'l [y A=i o W =t =L N

nseeFuimdnsnaoniidymninie ld

2. RING SOUND f9115A529a0Ud o ainssAiaunseitunsinaey

3. HOOK SWITCH flen1sasiaeugaaiadveunsasimiminsoasy

. SOUND SYSTEM flamsasnasussuuidoiveansosiivinnasisaou

. DIAL TONE fismsasivasudyg s lada Inuveuniesiinnasieasy

. DIAL NUMBER fiemsasavaeudagnajufdInsdw

e AN T -8

. FREQUENCY TEST flemsasivaeunanudveansod Insemy 1saolussuusils

AMUOLLY 1.7 MHz-49 MHz Uasuuy 46 MHz-49 MHz
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el s 4 A -4 el o L z
ﬂ']‘iﬂi’)ﬂﬂﬂ‘Ult‘U‘UﬂﬂI‘LI!Jﬂﬁﬂﬂﬁﬂi’]ﬂﬂﬂ‘llﬁlﬂ‘iﬂ»lﬂi'mﬂﬂﬂﬂzﬂ']ﬂ'liﬂﬂﬂ'lﬂu‘lmﬂﬂu

4 ' o é n’: oo Hy
Tunsasvaeuldlasiflfludesihinisden ddursuszFoamudrdudeiife



77

Tnsdwrisssum

1. LINE EXCHANGE
2. RING SOUND

3. HOOK SWITCH
4. DIAL TONE

5. SOUND SYSTEM
6. DIAL NUMBER

Tnasmril¥ene

1. LINE EXCHANGE
2. RING SOUND

3. HOOK SWITCH

. DIAL TONE

. SOUND SYSTEM
. DIAL NUMBER

<9 O W A

. FREQUENCY TEST
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AalFruniosnsvasy Insdmisa Tulid faunsefinseild
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dunsulunindenyiinueaInssing

. natju SELECT lu#i TELEPHONE MODE
. nALjy ENTER

' = o RN ' A
. AAJN SELECT iaenyiayes Insawidsiiog 2 uuude

3.1 LUU NORMAL fie ITnsfnnisssual

3.2 l1UU CORDLESS fio Insfw 18a0

. PA1jy ENTER

1 q o s A '
. AN SELECT medonyiavosInsdnidaiiog 2 uuufe

5.1 1Yy DTMF
5.2 1Yy PULSE

. natju ENTER dunassilaoniunsdsingdusngavsaiuufisinisidene

Buaasiuaiesuinsdenveusids

: o , . . 4 o
. natju SELECT 1#i EXIT udnatju ENTER n3eviinisnatlu ESC illedeenisii

1BBNIINWYN 151800

¥ t 4 ) 1 »
Tums@enmsinuudazasaiumuisonzassasua s insden ludniu

Taon1snaijy ESC+ENTER 1@

JuneulumMsnsIsTeUdAlUNA

1

2.

6.
7.

nALju SELECT TU#l INSPECTOR MODE
AA1jy ENTER

. nA1jy SELECT 1U# AUTOMATIC

. nA1ju ENTER dainaesiiaeniunsdsingdusngaveaiuufismimsidene

1 4 v 4 [ A 3/
'l'JllfTﬂQ'J']lﬂiENi'leﬂ'lilaf)ﬂﬂlENﬁ']lla')

. pA1ju ESC

nAYju SELECT 1U#l OPERATE
nAu ENTER

duneuminTeTeugmaInIdwnveuniesihinnATIoaeu(LINE EXCHANGE)

1.

2.

na1ju SELECT 11# INSPECTOR MODE
nA1ju ENTER
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. ne1fy SELECT 11/#i SINGLE STEP
9y ]

. nALjy ENTER 2 aisdunasziisonfunidsngdruyngavesuuiisnins

A A ey A v

@onien LBuaasiunieesuimsidonveusuda

y *
. nALN BSC 2 AfuNoifuyyndn
. naijy SELECT 11# OPERATE
. nALJy ENTER
d' 9 1Y d’d
. HamIAsI9TBuIZILaAINMIiIee LCD Avilfie
' LYN4 A d 14 o 1 & ”»
7.1 fagae Insinvunaniodeamiinoszuanidii “FAIL
7.2 fgare Insdwianieevzuaassiin “pass”

* v & 4 ' o
. natjy ENTER %38 naily BESC dsdoimssoniinnisasivasusidiguynan

TUABUMIATIVTBUTYNIUNTZAYRING SOUND)

—

(@) W o [

7.
8.
9.

3 -] ! é ¥ A o W o o
10.5im1199 LCD szuamafitin “TEST davmziiinsefdainmnsnasudoyea

1

PYUNB
1
2

. natjy SELECT 11/fi INSPECTOR MODE

. A1)y ENTER

. natju SELECT 11/ SINGLE STEP

. A1y ENTER

. natju SELECT 4fi RING SOUND

. NA1jN ENTER ﬁ'qmmzﬁﬂaﬂ'%"um’ﬂﬂﬂgﬁmquma«muﬁmﬁwms;ﬁamm
‘H’uﬁm’inﬂ?aq_{ufnwLﬁanm)m1116";

natju ESC 2 ﬂ%’qu‘w"au’fuuu”ﬂﬁ'ﬂ

natju SELECT '1U# OPERATE

nALjy ENTER

nssdveg lavfigassaeudeniinsfudsdyaunssiveuniosiinnasae
aouAndelu

1.natjy ENTER w30 naily ESC ilodpanisennsinnisasisaoumedguyndn

uMsaTaTougaaIny (HOOK SWITCH)

. AALJu SELECT 11/#1 INSPECTOR MODE
. nA1ju ENTER
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8.
9.

80

. nA1jy SELECT 11l SINGLE STEP
. nA1jy ENTER
. natjy SELECT 11# HOOK SWITCH

. ﬂﬂilll ENTER fNLﬂﬁTlullﬂﬂﬂm«mﬂ_]i']ﬂgﬁ"lﬂﬂ]’ﬂfl’ﬂ‘“ﬂ@llﬂﬂﬂLS‘I‘(nﬂ‘lilﬂﬂﬂtﬂ'l

vl']uﬁﬂﬂ')']lﬂiﬂxﬁ‘uzﬂ']ﬂﬁﬂﬂﬂ]i)\lli']lm'.]

. ﬂﬂllll ESC 2 ﬂi\ilWE)L‘U‘llilHHﬁﬂ

natju SELECT 11t OPERATE
nA1ju ENTER

10.1M11198 LCD 9sudaef191 “ON HOOK"ilie gadiad ofluaniiznisiny uag

o 1 4 ~ A { L] '
wuaasfd "OFF HOOK "iile gadindvpuniesmiminsnasvegluaning
¥y ¥ ]
nsony fefinsons1aeu Insdnisd Tudad aag"lumlmuanaﬁmﬂumi

¥ t 4
AsIvABUIUABUL

11.nA1N ENTER 13e naily ESC iisdesniseonsinnisasndemiodngmyndn

VUABUMIATIVTBUTS VLT (SOUND SYSTEM)

AWN

9]

7.
8.
9.

. na1jy SELECT 1U#i INSPECTOR MODE

. A1)y ENTER

. natjy SELECT 1U# SINGLE STEP

. A1) ENTER

. natjy SELECT 1Ufl SOUND SYSTEM

. natjy ENTER Funavzdaoniunivsngdemqaussuyiisimedonen

Rudasiunosfuinsidenveausuds

AN ESC 2 asunadunyndn
nA1ju SELECT 11 OPERATE
nAYju ENTER

10.1m1i199 LCD szuaassumzth iiimsoay InsdwiveunTosfitihwiassaey

A @ A o 9 [ 3
llﬂ&’!ﬂii)\lTﬂﬁﬁﬂﬂﬂlﬂdlﬂTSQﬂ‘i’m’dﬂ‘U ll'c’hﬂTﬂTiﬂﬁ?ﬂﬁﬂUﬁﬁf]UIﬂﬂﬂ‘Uﬂuiluﬂ'n

vraplldhrzuudsatiuedals

L L A . A 1 L
11.nA1J% ENTER 138 natjy ESC lisdean1saonsinnisasndeumedngmundn
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Tunsumsasoaeudyanaladalnu (DIAL TONE) -

1. na1ju SELECT 11/l INSPECTOR MODE

2. AAYu ENTER

3. natju SELECT Ul SINGLE STEP

4. na1jy ENTER

5. natju SELECT 11l DIAL TONE

6. natjy ENTER dunaszfiaeniunitsingmednsmgaveauyiisiinisden
o uaasiunessuimsidenveausuda

7. nALu ESC 2 ﬂigatﬁon?'uugwﬁ'ﬂ

8. na1ju SELECT 11/fi OPERATE

9. nA1jy ENTER

10198 LCD szugnsfii “TEST”G'l’;wmzf:m%"aqﬁﬁaﬁmnmnaeuﬁmmm
‘lﬂﬁ'nInuag'TﬂU"ﬁ'ﬁﬂﬁnﬁem:ﬁ'ew‘hn15Unuﬂqvoqnﬂ%‘aqTmﬁwﬁﬁﬁmmnﬁ
asviudedynna lasaTnuveanssafiiuasnasuaniela

11.na1ju ENTER %38 natju ESC iladoamsesnsinnisasinaeuiediguyndn

TumeumInTnae g afufaInsfwi(DIAL NUMBER)

1. nAYu SELECT 11l# INSPECTOR MODE
2. A1y ENTER
3. natju SELECT 11/#i SINGLE STEP
4. ne1ju ENTER
5. nAtju SELECT 111 DIAL NUMBER
6. AAljy ENTER FunassiineniuniUsingnudmngavesvuiisiiinisiden
v T AN A ¥
8 l%’uﬁmmmmsugmsmaﬂ‘ummum
v ]
7. nA1ju ESC 2 afueiduymdn
8. nAtjy SELECT 11#i OPERATION
9. ALy ENTER
P u t = o &  oJd o U Y 1y A o [
[onvuee LCD ﬂzllﬁﬂQﬂ'l'UBQﬂUTTﬁﬂW‘ﬂ'nYl'lﬂTiﬂﬁﬂ”ﬂi?ﬁﬁﬂﬂﬂ'ﬂ!ﬂﬂﬂIﬂiﬂW‘n
y a g ne 1A ) - , oo & -
ulnuide Lep fse hinaamsmiedumduuenmiloninfvesiis lusuasuil

rApaihimsony Insfmifiasavaeunou udavinimnafd unsdlves DIAL
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1 4
NUMBER PULSE nsnafglunisselezdessaluse LeD Ysingdii1 NON
PRESS |ftfioulaazgnaes

11.natjy ENTER 138 natju ESC iiladpinmsoensinmsasinaeuioid guyndn

Junsumiasioaeunudvssinifimilioe (FREQUENCY TEST)

1. natju SELECT 14fi INSPECTOR MODE

. AA1jy ENTER

. natfu SELECT '1U# SINGLE STEP

. PRy ENTER

. natjy SELECT l1/fi FREQUENCY TEST .

N W A WN

. natjy ENTER Fanaszliaeniunisingduneesngavesuuiisvinisden
o Buaasiiniesiudmsdonveusudn

7. nAtju ESC 2 ﬂ%ﬂlﬁﬂl%lnu‘,ﬁﬁ'ﬂ

8. natju SELECT 'lU#i OPERATION

9. nAJy ENTER

10. fmsianmivesdiudszney 2 diudrefusiine
10.1 Wumemavesduiiodis (PORTABLE) lU@oudrgunsalSanindd
oo 131 uasdunamanudi14fise SEVEN SEGMENT
102 1fumeInAvBIdugUBASE IidsuisgunseifanuifnToue 13
unzdaunasminnuif 14790 SEVEN SEGMENT

11. natly Esc idedeanisgmnnuifseimsousiousuminnuiaiaidian
asanseindifssfumanudnasg el

12. natju ENTER (ipResmsesnsinasummindnioudion

13. ntju ENTER Snadaniiudlernisassaeuniiovdeods e fazidhy

yman
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Tusunsununu TELEPHONE MODE

PUAEN

mugumsEsniiousin

— NORMAL

] CORDLESS

No
a4 °
denmarha
No
Pr Yes ESC+
.. \ENTER  No
HERIMIEMIM - b \
UYBURTE rY ESC + S
om
No Wiimsasaemey FLECT
. foguIngiSon S
seiuRd - Ye
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Yes 3
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Tdsunsuniuns INSPECTOR MODE

INSPECTOR
MODE

@ No

Hamnnemin

é
+

i o
;muqnmstﬁnnnuwm g
, ] SELECT
| VYUNIN li‘\Elﬂme-!‘m 4—Yes
! + ENTE No
e Yes '
i No
Yes

Yee No AUYRAURTEN
PRSEII— |

w——
' Now
No Miimsasvaoy
v a toyanu InsiSon ) —
@ To3ufd v ve

i Yes No Tnseen
- Yes—p
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@ 105UAd
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Tﬂi!!ﬂ‘iﬂ!!ﬂﬂﬁﬂ'ﬁﬁl‘n%ﬁﬂﬂ DIAL TONE

- v
( 1SUNAH >

3

Y.
CONTROL RELAY
iFoune Insfnia
WA vasuny
23935 DIAL TONE

KEY INPUT

Tisunsunsieasy
SOUND SYSTEM
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Tﬂ‘i!lﬂ‘iﬂllﬁﬂx‘iﬂ'ﬁﬂﬁ')ﬂﬂ'i’)ﬂ SOUND SYSTEM

a ¥
C TUAY )

<

A
CONTROL RELAY

A' [} al (a' o
wouAs InsAnnNul

ASIVABUAVINLS
SOUND SYSTEM iag
Tnsfwivsuniosnsavmon
v
uuzmMsU{ia
Tumisasieany
' SOUND SYSTEM

KEY INPUT

AUTO MATIC
=?

Tusunsunsioneu
DIAL NUMBER 11}
DTMF n3uuy PULSE
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Tsunsuuaainisnsiegey LINE EXCHANGE

( SBudy )

<
d

Y

ATInTAN
PORT PBO

Tdsunsunsrvegy
RING SOUND
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Tsunsunaananmsnsiagey HOOK SWITCH

asagan
PORT PB1

OFF HOOK

ESC

Tdsunsuasiveey

DIAL TONE
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Tisunsunanamsnsieaey FREQUENCY TEST

< Gudu >

i
-

y

CONTROL 197495
FREQUENCY COUTER
MU

.
>

A 4

Qs =y Qs
L CRREAIGNL

Tunisasteaen

HAANAINIIND

WSouioy

4 ' 4
laDuUATINITUD
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Tilsunsuanimsnsisasy DIAL NUMBER uuy DTMF

C B )

<

A 4
|asndn PB3 - PB7|

<

KEY INPUT 1

Tisunsunsioey
FREQUENCY TEST]

BOPEABAOBAOGA00
0000000000006
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Tﬂsunmsmmmsmmaau DIAL NUMBER tuu PULSE

{ Gudu )

&

CONTROL
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PULSE M4

v

#3791%A PB3 - PB6

KEY INPUT
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Tdsunsuasisaou
FREQUENCY TEST
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;*************************************************************

jk*k+* PROGRAM IS AUTOMATIC TELEPHONE INSPECTOR ##*#*
jeeswkawkds  START OCT 13,1995 ED.ENGINEER ~ éikwkkins

;*************************************************************

COMMAND EQU O0EOCOH ; READ-WRITE REGISTER
READBUSY EQU OEOCIH ; READ(BUSY FLAG)ADDRESS
WRITEDATA EQU OEOC2H ; WRITE CHARACTER
READDATA EQU O0EOE3H ; READ DATA FROM DD RAM

PORT_A EQU  OEOEOH ; PAO IS SELECT KEYBROAD
; PAL IS ENTER KEYBROAD
; PA2IS ESC KEYBROAD
; PAL,O STATUS KEYBROAD
; PA3-PA7 IS INPUT

PORT_B EQU OECEIH ; INPUT

PORT_C EQU OEOE2H ; OUTPUT CONTROL RELAY

CONTROL EQU OEOE3H ; CONTROL PORT = 92H

ORG 0000H
LCALL DELAYI

S— CONTROL PORT ----menmmv
MOV  PL#0 : CLEAR PORT_P

. P1-P7 OUTPUT

MOV  DPTR#CONTROL ; CONTROL PORT 8255
MOV  A#92H
MOVX @DPTR,A
MOV A #00H : CLEAR PORT_C
MOV  DPTR#PORT_C
MOVX @DPTR,A



DISPLAY: MACRO LINE],LINE2LINE3 LINE4

MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MoV
LCALL
MOV
LCALL
MoV
LCALL
MOV
LCALL
ENDM

A #80H ;LINE 1

LINE_SET
DPTR#LINE1
LOOP_SHOW
A #OCOH
LINE_SET
DPTR,#LINE2
LOOP_SHOW

;LINE 2

A#90H ;LINE 3

LINE_SET
DPTR,#LINE3
LOOP_SHOW
A #0DOH
LINE_SET
DPTR,#LINE4
LOOP_SHOW

;LINE 4

MAIN PROGRAM FOR FRONT

" LCALL

LCALL

INIT
SOUND
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DISPLAY CHR1_41,CHR1_41,CHRI1_41,CHRI]_41

LCALL
LCALL
LCALL
LCALL
LCALL
LCALL
LCALL

SOUND
SOUND1
SOUND
SOUND1
SOUND1
SOUND
SOUND1
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DISPLAY CHRI1_41,CHR1_10,CHR1_43,CHR1_41
LCALL DELAY2
LCALL SOUND
DISPLAY CHR1_41,CHR1_42,CHR1_43,CHRI1_41
LCALL DELAY1
LCALL SOUND
DISPLAY CHR1_41,CHR1_20,CHR1_43,CHR1_41
LCALL DELAY2
LCALL SOUND
DISPLAY CHR!_41,CHR1_42,CHR1_43,CHRI1_41
LCALL DELAYI
LCALL SOUND
DISPLAY CHR1_41,CHR1_30,CHR1_43,CHR1_41
LCALL DELAY?2
LCALL SOUND
DISPLAY CHRI1_41,CHR1_42,CHR!_43,CHRI_41
LCALL DELAYI
LCALL SOUND
DISPLAY CHRI_41,CHR1_40,CHR1_43,CHR1_41
LCALL DELAY?2
LCALL SOUND
DISPLAY CHRI1_41,CHRI1_41,CHR1_41,CHRI1_41
LCALL. DELAY2
LCALL SOUND
LCALL SOUND!

e FUNTION MAIN MENU ----eeeemm

START: MOV R3#00H
MOV R6,#00H
MOV R7 #00H
MOV B#11110111B ; SET VALUE CALL
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MENU: MOV R4 #00H
MOV RS #00H
DISPLAY CHR2_10,CHR2_20,CHR2_31,CHR2_41
ACTION: MOV A #00H
MOV DPTR#PORT_A ; READ KEYBROAD
LCALL DELAY_KEY
MOVX A,@DPTR
S MAIN CHECK TELEPHONE CALL IN LINE --------
CINE AB,CALL_JP ; TEL. CALL CHECK
LCALL SOUND
LIMP CALLO
CALL_JP: LIMP KEY_UP
CALLO: LCALL SUB_CHECK
DISPLAY CHR2_10,CHR2_20,CHR2_31,CHR2_41
MOV  R4,#00H
MOV RS #00H

KEY_UP: CINE A#11111110B,SENDO ; CHECK KEY UP
LCALL SOUND
INC R4
CINE R4,#01H,CHECKI10
DISPLAY CHR2_10,CHR2_21,CHR2_30,CHR2_41
MOV  RS#0IH ; INPUT ENTER
LIMP  ACTION

SENDO: LIMP ENTER_KEY

CHECK10: CJNE R4#02H,CHECK11
DISPLAY CHR2_10,CHR2_21,CHR2_31,CHR2_40
MOV  RS5#02H ; INPUT ENTER
LIMP  ACTION
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CHECK1l: CINE R4#03HENTER_KEY
DISPLAY CHR2_10,CHR2_20,CHR2_31,CHR2_41
MOV R4 #00H '
MOV  R5#00H  INPUT ENTER
LIMP  ACTION

ENTER_KEY: CJINE A#11111101B,SEND] ; CHECK ENTER
LCALL SOUND
CINE RS5#00HENT_I1_S
MOV  R4#00H
MOV  R5#00H
LIMP TELE_MODE
ENT_1_S: LIMP ENT_I
SENDI: CJNE  A#11111011B,SENDI10
LCALL SOUND
LIMP MENU
SEND10: CINE A,#11111100B,SEND!] ; SELECT+ENTER
LCALL SOUND
LCALL STATUS_WK
LJMP MENU
SEND11: CINE A#11111001B,SENDI11_E; ESC + ENTER
LCALL SOUND
DISPLAY CHRA_50,CHRA_51,CHRA_60,CHRA_61
LCALL DELAY2
LCALL DELAY?2
LCALL SOUND
MOV  B,#11110111B
LIMP MENU
SENDI11_E: CJNE A#11111010B,SEND11_E1;ESC+SELECT
LCALL SOUND
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LCALL TELE_OUT
LIMP MENU

SENDI11_El: LIMP ACTION

ENT_1: LIMP ENT_I! _

jmmmmmeenn MENU SUB TELEPHONE MODE ----------

TELE_MODE: DISPLAY CHR3_10,CHR3_20,CHR3_31,CHR3_41
MOV R4 #00H
MOV  R5#00H

ACT_MODE: MOV A #00H
MOV  DPTR#PORT_A ; READ KEYBROAD
LCALL DELAY_KEY
MOVX A@DPTR

R MAIN CHECK TELEPHONE CALL IN LINE --eeemv
CINE  AB,CALL_JP1 ; CHECK TEL. CALL
LCALL SOUND
LIMP  CALLOI

CALL_JP1: LJMP NOR_UP

CALLOI: LCALL SUB_CHECK
DISPLAY CHR3_10,CHR3_20,CHR3_31,CHR3_41
MOV R4 #00H
MOV  R5#00H

NOR_UP: CJNE A#11111110B,SEND_NOR ; CHECK UP
LCALL SOUND
INC R4
CINE R4#01H,CHECK_NMI1
DISPLAY CHR3_10,CHR3_21,CHR3_30,CHR3_41
MOV  RS5#01H ; INPUT ENTER
LIMP ACT_MODE
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SEND_NOR: LIMP ENT_NMKEY
CHECK_NMI: CJNE R4 #02H,CHECK_NM?2
DISPLAY CHR3_10,CHR3_21,CHR3_31,CHR3_40
MOV RS5#02H  ; INPUT ENTER
LIMP ACT_MODE ‘
CHECK_NM2: CINE  R4,#03H,ENT_NMKEY
DISPLAY CHR3_10,CHR3_20,CHR3_31,CHR3_41
MOV  R4#00H
MOV R5#03H  ; INPUT ENTER
LIMP ACT_MODE

ENT_NMKEY: CINE A#11111101B,NORL_SEND! ; ENTER
LCALL SOUND
CINE R5#00HNORL_END_S
LJM? NOR_MODE
NORL_END_S:LJMP NORL_END
NORL_SENDIL:CJNE A#1111101 lB,NORL_éENDZ
LCALL SOUND
LIMP MENU
NORL_SEND2:CINE A#11111100B,NORL_SEND3
LCALL SOUND
LCALL STATUS_WK
MOV  R4,#00H
MOV  RS#00H
LIMP TELE_MODE
NORL_SEND3:CINE A#11111001B,NL_SEND3_E; ESC+ENTER
LCALL SOUND
DISPLAY CHRA_50,CHRA_51,CHRA_60,CHRA _61
LCALL DELAY2
LCALL DELAY?2
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LCALL SOUND

MOV  B#!1110111B

MOV  R4#00H

MOV RS #00H

LIMP TELE_MODE
NL_SEND3_E:CJNE A#11111010B,NL_SEND3E[;ESC+SELECT

LCALL SOUND

LCALL TELE_OUT

LJMP  TELE_MODE
NL_SEND3E!I:LJIMP ACT_MODE
NORL_END: LIMP NORL_END2

NOR_MODE: DISPLAY CHR4_10,CHR4_20,CHR4_31,CHR4_41
ACT_NOR: MOV  A#00H
MOV  DPTR#PORT_A ; READ KEYBROAD
LCALL DELAY_KEY
MOVX A@DPTR
e SUB CHECK TELEPHONE CALL IN LINE ---------
CINE  A,B,CALL_JP2; CHECK TELEPHONE CALL
LCALL SOUND
LIMP  CALLO2
CALL_JP2: LIMP NORMAL_UP
CALL02: LCALL SUB_CHECK
DISPLAY CHR4_10,CHR4_20,CHR4_31,CHR4_41
MOV R4 #00H
MOV  R5#00H
j-=------- CHECK KEYBROAD -----renmx
SRR 4 2)'d) ) -JPO—
NORMAL_UP: CJNE A #11111110B,SE_NORMAL ; CHECK UP
LCALL SOUND



107

INC R4
CINE R4#01H.CHE_NOLI
DISPLAY CHR4_10,CHR4_21,CHR4_30,CHR4_41
MOV RS#1H  ; INPUT ENTER
LIMP ACT_NOR

SE_NORMAL: LJMP E_NORKEY

CHE_NOLI: CINE R4,#02H,CHE_NOL2
DISPLAY CHR4_10,CHR4_21,CHR4_31,CHR4_40
MOV RS#02H  ; INPUT ENTER
LIMP  ACT_NOR

CHE_NOL2: CINE R4#03H.E_NORKEY
DISPLAY CHR4_10,CHR4_20,CHR4_31,CHR4_41
MOV R4 #00H
MOV R5#03H  ; INPUT ENTER
LIMP  ACT_NOR

NOR_ENDI_S:LJMP NOR_ENDI
E_NORKEY: CINE A#11111101B,NOR_SENDI ; ENTER
LCALL SOUND
CINE RS5#00HNOR_END!_S

DISPLAY CHR4_10,CHR4_22,CHR4_31,CHR4_41
MOV  R3#00H ; INPUT TEST
NOR_SENDI: CINE A#11111011B,NOR_SEND2
MOV  R4#00H
MOV  RS#00H
LCALL SOUND
LJMP TELE_MODE
NOR_SEND2: CJNE  A,#11111100B,NOR_SEND3
LCALL SOUND
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LCALL STATUS_WK
MOV R4, #00H
MOV R3S, #00H
LCALL NOR_MODE .
NOR_SEND3: CJNE A, #11111001B,NR_SEND3_E; ESC+ENTER
LCALL SOUND
DISPLAY CHRA_50,CHRA_51,CHRA_60,CHRA_61
LCALL DELAY2
LCALL DELAY2
LCALL SOUND
MOV B#11110111B
MOV R4, #00H
MOV R5,#00H
LCALL NOR_MODE
NR_SEND3_E:CJNE A#11111010B,NR_SEND3E[;ESC+SELECT
LCALL SOUND
LCALL TELE_OUT
LIMP NOR_MODE
NR_SEND3EIL:LJIMP ACT_NOR
NOR_ENDI: CINE RS#01HE_NOR2

DISPLAY CHRA4_10,CHR4_21,CHR4_32,CHR4_41
. MOV R3#0IH  ; INPUT TEST
LIMP  ACT_NOR
E_NOR2: CINE RS#02HE_NOR3
MOV  R5#00H
LIMP TELE_MODE
E_NOR3: CINE RS5#03HE_NOR4
S CONTROL NORMAL DTMF TYPE -woremev
DISPLAY CHR4_10,CHR4_22,CHR4_31,CHR4_41
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MOV  R3#00H ; INPUT TEST
E_NOR4: LJMP ACT_NOR

NORL_END2: CJNE RS #01H,ENT_NOR2
MOV  R4#00H
MOV  RS#00H
LIMP COR_MODE
ENT_NOR2: LJMP ENT_NOR3
COR_MODE: DISPLAY CHR5_10,CHRS_20,CHRS_31,CHR5_41
ACT_COR: MOV  A#00H
MOV  DPTR#PORT_A ; READ KEYBROAD
LCALL DELAY_KEY
MOVX A@DPTR
S SUB-CHECK TELEPHONE CALL IN LINE ------r
CINE AB,CALL_JP3; CHECK TELEPHONE CALL
LCALL SOUND
LIMP CALLO3
CALL_JP3: LIMP CORDLE_UP
CALLO3: LCALL SUB_CHECK
DISPLAY CHRS5_10,CHRS_20,CHRS_31,CHRS_41
MOV  R4#00H
MOV  R5#00H

CORDLE_UP: CINE A#11111110B,SE_CORDLE ; CHECK UP
LCALL SOUND
INC R4
CINE R4,#01H,CHE_COR1
DISPLAY CHRS_10,CHRS_21,CHR5_30,CHRS_41
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MOV  RS5#01H ; INPUT ENTER
LIMP  ACT_COR
SE_CORDLE: LIMP E_CORKEY
CHE_CORI: CINE R4,#02H,CHE,_COR2
DISPLAY CHRS_10,CHRS_21,CHR5_31,CHR5_40
MOV RS #02H ; INPUT ENTER
LIMP ACT_COR
CHE_COR2: CINE R4,#03HE_CORKEY
ISISPLAY CHRS5_10,CHRS_20,CHRS5_31,CHR5_41
MOV R4 #00H
MOV  RS#03H ; INPUT ENTER
LIMP  ACT_COR

COR_ENDI_S:LJMP COR_ENDI
E_CORKEY: CINE A#I1111101B,COR_SENDI ; ENTER
LCALL SOUND
CINE -RS5#00H,COR_ENDI_S
S CONTROL CORDLESS DTMF TYPE ---ceeeem-
DISPLAY CHRS5_10,CHR5_22,CHRS_31,CHR5_41
MOV  R3#80H : INPUT TEST
COR_SENDI: CINE A #11111011B,COR_SEND2
MOV R4 #00H
MOV  RS#00H
LCALL SOUND
LIMP TELE_MODE
COR_SEND2: CINE  A#11111100B,COR_SEND3
LCALL SOUND
LCALL STATUS_WK
MOV R4 #00H
MOV  RS#00H



111

LIMP COR_MODE
COR_SEND3: CJNE A#11111001B,CR_SEND3_E; ESC+ENTER
LCALL SOUND
DISPLAY CHRA_50,CHRA_51,CHRA_60,CHRA_61
LCALL DELAY2
LCALL DELAY2
LCALL SOUND
MOV B#11110111B
MOV R4,#00H
MOV RS #00H
LIMP COR_MODE
CR_SEND3_E:CJNE A#11111010B,CR_SEND3E1;ESC+SELECT
LCALL SOUND
LCALL TELE_OUT
LIMP COR_MODE
CR_SEND3EL:LIMP ACT_COR
COR_ENDI: CINE RS5#01H,E_COR2

DISPLAY CHRS_10,CHRS_21,CHRS_32,CHRS_41
MOV  R3#81H  ~; INPUT TEST
LIMP ACT_COR
E_COR2: CINE RS5#02HE_COR3
MOV . RS5#00H
LIMP TELE_MODE
E_COR3: CINE RS#03H,E_COR4

DISPLAY CHRS5_10,CHRS_22,CHR5_31,CHR5_41
MOV  R3#80H ; INPUT TEST
E_COR4: LIMP ACT_COR
jmmmm———- END CORDLESS FUCTION
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ENT_NOR3: CINE RS#02H,ENT_NOR4
MOV  RS#00H
LIMP MENU

ENT_NOR4: CINE RS#03H,TRAN_NOR
LJMP NOR_MODE

TRAN_NOR: LJMP ACT_MODE

ENT_11: CJNE R5#0IHENT 2E
MOV  R4#00H
MOV  RS5#00H
LIMP INS_MODE
ENT_2E: LIMP ENT_2
INS_MODE: DISPLAY CHR6_10,CHR6_20,CHR6_31,CHR6_41
ACT_INS: MOV  A#00H
MOV  DPTR#PORT_A ; READ KEYBROAD
LCALL DELAY_KEY
MOVX A@DPTR
A— SUB CHECK TELEPHONE CALL IN LINE ---ccmee-
CINE  A,B,CALL_JP4; CHECK TELEPHONE CALL
LCALL SOUND
LIMP  CALLO4
CALL_JP4: LJMP INSPEC_UP
CALLO4: LCALL SUB_CHECK
DISPLAY CHR6_10,CHR6_20,CHR6_31,CHR6_41
MOV R4 #00H
MOV  RS#00H
R— CHECK KEYBROAD

— KEY UP LOOP

INSPEC_UP: CJNE  A#11111110B,SE_INSPEC ; CHECK UP
LCALL SOUND
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INC R4
CINE R4,#01H,CHE_INS1
DISPLAY CHR6_ 10,CHR6_21,CHR6_30,CHR6_41
MOV  RS5#0IH ; INPUT ENTER
d LIMP  ACT_INS

SE_INSPEC: LJMP E_INSKEY

CHE_INS1: CJNE R4#02H,CHE_INS2
DISPLAY CHR6_10,CHR6_21,CHR6_31,CHR6_40
MOV RS #02H ; INPUT ENTER
LIMP  ACT_INS

CHE_INS2: CINE R4#03H,E_INSKEY
DISPLAY CHR6_10,CHR6_20,CHR6_31,CHR6_41
MOV R4 #00H
MOV RS #03H ; INPUT ENTER
LIMP  ACT_INS

INS_ENDI_S:LJMP INS_ENDI
E_INSKEY: CINE A#11111101B,INS_SENDI ;: ENTER
LCALL SOUND
CINE  RS#00H,INS_ENDI_S
MOV  R6#00H ; INPUT SET OPERATION
MOV  R7#00H
SR CONTROL AUTOMATIC TYPE --eersmmeemacemee
DISPLAY CHR6_10,CHR6_22,CHR6_31,CHR6_41
INS_SENDI: CINE A#11111011B,INS_SENDI0
LCALL SOUND
LIMP MENU
INS_SENDIO:CJNE  A#11111100B,INS_SEND20
LCALL SOUND
LCALL STATUS_WK
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MOV  R4#00H
MOV  R5#00H
LIMP INS_MODE
INS_SEND20:CJNE ~ A#11111001B,J_SEND20_E; ESC+ENTER
LCALL SOUND
DISPLAY CHRA_50,CHRA_51,CHRA_60,CHRA_61
LCALL DELAY2
LCALL DELAY2
LCALL SOUND
MOV  B#11110111B
MOV R4 #00H
MOV  R5#00H
LIMP INS_MODE
I_SEND20_E:CINE A#11111010B,I_SEND3EI;ESC+SELECT
LCALL SOUND
LCALL TELE_OUT
LIMP INS_MODE
I_SEND3El: LIMP ACT_INS
INS_ENDI: CJNE RS5#01HE_INSE
MOV R4 #00H
MOV-  R5#00H
LIMP SIN_MODE
E_INSE: LJMP E_INS2

SIN_MODE: DISPLAY CHR7_10,CHR7_20,CHR7_31,CHR7_41
ACT_SIN: MOV  A#O0OH
MOV  DPTR#PORT_A ; READ KEYBROAD
LCALL DELAY_KEY
MOVX A@DPTR
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— SUB CHECK TELEPHONE CALL IN LINE ---r--i--
CINE AB,CALL_JPS; CHECK TELEPHONE CALL
LCALL SOUND .
LIMP CALLOS

CALL_JPS: LIMP  SINGLE_UP_

CALLOS: LCALL SUB_CHECK
DISPLAY CHR7_10,CHR7_20,CHR7_31,CHR7_41
MOV  Ré#00H
MOV  RS#00H

SINGLE_UP: CINE  A#11111110B,SE_SINGLE ; CHECK UP
LCALL SOUND
INC R4
CINE R4#01H,CHE_SINI
DISPLAY CHR7_10,CHR7_21,CHR7_30,CHR7_41
MOV  RS#0IH ; INPUT ENTER
LIMP  ACT_SIN

SE_SINGLE: LIMP E_SINKEY

CHE_SINI: CINE R4 #02H,CHE_SIN2
DISPLAY CHR7_10,CHR7_21,CHR7_31,CHR7_40
MOV  R5#02H ; INPUT ENTER
LIMP  ACT_SIN

CHE_SIN2: CINE R4 #03H,CHE_SIN3

SIN_SUB2: DISPLAY CHR7_10,CHR7_50,CHR7_61,CHR7_71
MOV  RS5,#03H ; INPUT ENTER
LIMP ACT_SIN

CHE_SIN3: CINE R4#04H,CHE_SIN4
DISPLAY CHR7_10,CHR7_51,CHR7_60,CHR7_71
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MOV  RS5#04H ; INPUT ENTER
LIMP  ACT_SIN
CHE_SIN4: CJNE R4,#05H,CHE_SINS
DISPLAY CHR7_10,CHR7_51,CHR7_61,CHR7_70
MOV 1.25 HO5H ; INPUT ENTER
LIMP ACT_SIN
e SINGLE STEP SUB THRID ---------—-
CHE_SINS: CINE R4#06H,CHE_SING
DISPLAY CHR7_10,CHR7_80,CHR7_91,CHR9_40
MOV RS #06H
LIMP  ACT_SIN
CHE_SIN6: CINE R4#07H,CHE_SIN7
DISPLAY CHR7_10,CHR7_81,CHR7_90,CHR9_40
MOV  RS5#07H
LIMP  ACT_SIN
CHE_SIN7: CINE R4#08HE_SINKEY
DISPLAY CHR7_10,CHR7_20,CHR7_31,CHR7_41
MOV  R4#00H
MOV  RS5#00H
LIMP ACT_SIN
jmmmmem—- ENTER KEY SINGLE STEP MODE ----------
SIN_ENDI_S:LJMP SIN_END!I
E_SINKEY: CINE A#11111101B,SIN_SENDI ; ENTER
LCALL SOUND
CINE RS #00H,SIN_ENDI_S

MOV  R7#01H : SET LINE EXCHANGE
MOV  R6#01H ; SET NOT AUTOMATIC
S— CONTROL LINE EXCHANGE  -----enn-

DISPLAY CHR7_10,CHR7_22,CHR7_31,CHR7_41
SIN_SENDI: CINE A,#11111011B,SIN_SENDI10
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MOV  R4#00H
MOV  R5#00H
LCALL SOUND
LIMP INS_MODE
SIN_SENDI0:CINE ~ A#11111100B,SIN_SEND20
LCALL SOUND
LCALL STATUS_WK
MOV  R4,#00H
MOV  RS#00H
LIMP SIN_MODE
SIN_SEND20:CJNE  A,#11111001B,S_SEND20_E; ESC+ENTER
LCALL SOUND
DISPLAY CHRA_50,CHRA_51,CHRA_60,CHRA_61
LCALL DELAY2
LCALL DELAY2
LCALL SOUND
MOV  B#11110111B
MOV  R4,#00H
MOV  RS#00H
LIMP SIN_MODE
S_SEND20_E:CJNE  A#11111010B,S_SEND3EL;ESC+SELECT
LCALL SOUND
LCALL TELE_OUT
LIMP  SIN_MODE
S_SEND3El: LJIMP ACT_SIN
SIN_ENDI: CINE RS#01HE_SIN2
MOV  R7#02H ; SET RING SOUND
MOV  R6#01H : SET NOT AUTOMATIC
SR — CONTROL RING SOUND ----------
DISPLAY CHR7_10,CHR7_21,CHR7_32,CHR7_41



E_SIN2:

E_SIN3:

E_SIN4:

E_SINS:

E_SING:
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LIMP ACT_SIN

CINE R5#02HE_SIN3
MOV  R7#03H ; SET HOOK SWITCH
MOV  R6#01H ; SET NOT AUTOMATIC

CONTROL HOOK SWITCH ---~------
DISPLAY CHR7_10,CHR7_21,CHR7_31,CHR7_42
LIMP ACT_SIN

CINE R5#03HE_SIN4
MOV  R7#04H ; SET SOUND SYSTEM
MOV  R6,#01H ; SET NOT AUTOMATIC

CONTROL SOUND SYSTEM ----—----
DISPLAY CHR7_10,CHR7_52,CHR7_61,CHR7_71
LJMP ACT_SIN
CINE RS#04HE_SINS
MOV  R7#05H ; SET DIAL TONE
MOV  R6#01H ; SET NOT AUTOMATIC

‘CONTROL DIAL TONE -----------

DISPLAY CHR7_10,CHR7_51,CHR7_62,CHR7_71
LIMP ACT_SIN

CINE RS5#05H.E_SING
MOV  R7#06H ; SET DIAL NUMBER
MOV  R6#01H ; SET NOT AUTOMATIC

CONTROL DIAL NUMBER ---------
DISPLAY CHR7_10,CHR7_51,CHR7_61;CHR7_72
LIMP ACT_SIN
CINE RS#06H,E_SIN7
MOV  R7#07H ; SET FREQUENCY
MOV  R6#01H ; SET NOT AUTOMATIC

DISPLAY CHR7_10,CHR7_82,CHR7_91,CHR9_40
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LIMP ACT_SIN
E_SIN7 CINE RS#07THE_SINS
MOV R4 #00H
MOV  RS5#00H
LIMP INS_MODE
E_SIN8: LIMP ACT_SIN

E_INS2: CIJNE RS#02HE_INS3
MOV  R5#00H
LIMP MENU

E_INS3: CINE RS5#03HE_INS4

DISPLAY CHR6_10,CHR6_22,CHR6_31,CHR6_41
E_INS4: LIMP ACT_INS

ENT_2: CINE RS#02HENT_3
CINE  R6#00H,0PTI
LCALL AUTO_SUB
LIMP MENU
ENT_3: LIMP ENT_4
OPTI_HOT: LIMP OPT2
OPT100_S: LIMP OPTI100
OPTI: MOV  B#II110111B ; SET VALUE CALL
MOV A,#000000000B
MOV  DPTR#PORT_C ; CHANGE RELAY
MOVX @DPTRA
LCALL DELAY_KEY
CINE RT#0IH,OPTI_HOT ; LINE EXCHANGE
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DISPLAY CHR9_10,CHR7_21,CHR9_40,CHR9_41

CLR ACC7
CLR ACCS6
CLR ACCS
CLR ACC4
CLR ACC3
CLR ACC.2
SETB ACC.1 ; LINE EXC.
CLR ACCO

MOV  DPTR#PORT_C ; CHANGE RELAY
MOVX @DPTR,A
LCALL DELAYI]
OPTI_S: MOV  A#O0H
MOV DPTR #PORT_B ; CHECK LINE EXCH.
MOVX A @DPTR
CPL ACCO
JNB ACC.0,0PT100_S
DISPLAY CHR9_10,CHR7_21,CHR9_30,CHR9_41
LCALL DELAYI
DISPLAY CHR9_10,CHR7_21,CHR9_40,CHR9_41
LCALL DELAYI
MOV A #00H
MOV DPTR#PORT_A ; CHECK KEY
MOVX  A@DPIR
LCALL DELAY_KEY
CINE A#11111101B,OPT1_0 ; ENTER LOOP
LCALL SOUND
CLR ACC7
CLR ACC.6
CLR ACCS



OPT1_0:

OPTI10:

CLR

MOV
MOVX
LCALL
LIMP
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ACC4
ACC3

ACC2 _

ACC.1 : LINE EXC.

ACC.0

ACC.1

DPTR#PORT_C ; CHANGE RELAY
@DPTR,A

DELAY!

MENU

CINE AB,OPTI0 ; TEL. CALL CHECK

LCALL

LCALL
CLR
CLR
CLR
CLR
CLR
CLR
SETB
CLR
MOV
MOVX

SOUND

SUB_CHECK

ACC.7

ACC.6

ACCS5

ACC4

ACC3

ACC.2

ACC.1 ; LINE EXC.
ACC.0

DPTR#PORT_C ; CONTROL RE. SPEAK
@DPTR,A

DISPLAY CHR9Y_10,CHR7_21,CHR9_40,CHR9_41

LIMP
CINE
LCALL

CLR

OPT1_S
A#11111011B,OPT10_A
SOUND
ACC.7
ACC.6
ACCS
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CLR ACC4

CLR ACC3
CLR ACC.2

CLR  ACC.l : LINE EXC.
CLR  ACCO '
MOV ~ DPTR#PORT_C ;CHANGE RELAY
MOVX @DPTR,A
LCALL DELAY!
LIMP MENU
OPTI0_A: LIMP OPTIL_S _
OPT100: DISPLAY CHR9_I0,CHR7_21,CHR9_31,CHR9_41
LCALL  DELAY!
DISPLAY CHR9_10,CHR7_21,CHR9_40,CHR9_41
LCALL DELAY!I
MOV  A#00H
MOV  DPTR#PORT_A ;CHECK KEY
MOVX A@DPTR
LCALL DELAY_KEY
CINE  A#I11111101B,0PTI0_B1; ENTER LOOP
LCALL SOUND
CLR  ACC7
CLR  ACCS6
CLR  ACCS
CLR  ACC4
CLR  ACC3
CLR  ACC2
CLR  ACC.l . LINE EXC.
CLR  ACCO
MOV  DPTR#PORT_C ; CHANGE RELAY
MOVX @DPTR.A
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LCALL DELAYI
LIMP MENU

OPTI0_BIl: CINE A,B,OPTIO_B ; TEL. CALL CHECK
LCALL SOUND
LCALL SUB_CHECK
CLR  ACC7
CLR  ACCS6
CLR ACC.5
CLR  ACC4
CLR  ACC3
CLR  ACC2
SETB ACC.1 ; LINE EXC.
CLR ACC.0
MOV  DPTR#PORT_C ; CONTROL RE. SPEAK
MOVX @DPTR,A
DISPLAY CHR9_10,CHR7_21,CHR9_31,CHR9_41
LIMP  OPTI00

OPTI0_B: CINE A#11111011B,0PT10_C
LCALL SOUND
CLR ACC.1
MOV DPTR#PORT_C ; CHANGE RELAY
MOVX @DPTR,A
LCALL DELAYI
LIMP MENU

OPTIO_C LIMP OPTI_S

OPT2_HOT: LIMP OPT3

OPT2: MOV B#l11110111B ; SET VALUE CALL
CINE R7#02H,0OPT2_HOT ; RING SOUND
DISPLAY CHR9_10,CHR7_31,CHR9_40,CHRY_41
SETB ACC.7 ; RING SOUND PC7



OPT101:

MOV
MOVX
LCALL
SETB
CLR
CLR

SETB
CLR
CLR
MoV
MOVX
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DPTR#PORT_C ; CONTROL RELAY
@DPTR.A

DELAY!

ACC.T

ACC.6

ACCS5

ACC.4

ACC3

ACC2

ACC.0

DPTR#PORT_C ; CONTROL RELAY
@DPTR,A

DISPLAY CHR9_10,CHR7_31,CHR9_32,CHR9_41

LCALL

DELAY1

DISPLAY CHR9_10,CHR7_31,CHR9_40,CHRY_41

LCALL
MOV
MOV
MOVX
LCALL
CINE
LCALL

MOV

DELAY!

A#OOH

DPTR#PORT_A ; CHECK KEY
A,@DPTR

DELAY_KEY
A#11111101B,0OPT101_A ; ENTER LOOP
SOUND

ACC3

ACC.7

ACC.6

ACC.S

ACC4

ACC.2

ACC.0

DPTR#PORT_C ; CONTROL RELAY



MOVX
LCALL
LIMP
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@DPTR,A
DELAY1
MENU

OPTI01_A:- CJNE  AB,OPT101_Al ; TEL. CALL CHECK

LCALL
LCALL
SETB
SETB
CLR

MOV
MOVX

SOUND
SUB_CHECK
ACC.7
ACC3
ACC.6'
ACC.5
ACC4
ACC2
ACCO
DPTR#PORT_C ; CONTROL RE. SPEAK
@DPTR,A

DISPLAY CHR9_10,CHR7_31,CHR9_32,CHR9_41

LIMP OPTI101

OPTI101_Al: CINE A#11111011B,0PT101_B

LCALL
CLR

SOUND
ACC3
ACC.7
ACC.6
ACCS
ACC4
ACC.2
ACC.O
DPTR#PORT_C ; CONTROL RELAY
@DPTR,A
DELAY1
MENU

¥
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OPT101_B: LIMP OPTI101

OPT3_HOT: LIMP OPT4

OPT300_HP: LIMP OPT300

OPT3: MOV
CLR
CLR
CLR

MOV
MOVX
CINE

B#I11110111B _; SET VALUE CALL
ACC.7
ACC.6
ACCS5
ACC4 ; HOOK SW.
ACC3
ACC.2
ACCO
DPTR#PORT_C ; CONTROL RE. SPEAK
@DPTR,A .
R7#03H,0PT3_HOT ; HOOK SWITCH

DISPLAY CHR9_10,CHR7_41,CHR9_40,CHR9_41

LCALL
MOV
MOV
MOVX
CPL
JNB

DELAY1

A#00H

DPTR#PORT_B ; CHECK HOOK SWITCH
A,@DPTR

ACC.1

ACC.1,0PT300_HP

DISPLAY CHR9_10,CHR7_41,CHR9_33,CHRS_41

LCALL

DELAYI

DISPLAY CHR9_10,CHR7_41,CHR9_40,CHR9_41

LCALL
MOV
MOV
MOVX
LCALL
CINE

DELAY1

A #00H

DPTR#PORT_A ; CHECK KEY
A@DPTR

DELAY_KEY

A#11111101B,0PT102_A ; ENTER LOOP



LCALL
LCALL
LIMP
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SOUND
DELAY1

MENU -

OPT102_A: CINE A#11111011B,0PT102_B1

LCALL
LCALL
LIMP

SOUND
DELAY1
MENU

OPT102_B1: CJNE AB,0OPTI02_B ; TEL. CALL CHECK

LCALL
LCALL

MoV
MOVX

SOUND
SUB_CHECK
ACC4
ACC.7
ACC.6

ACC.S5

ACC3

ACC.2

ACC.0
DPTR#PORT.C ; CONTROL RE. SPEAK
@DPTR,A

OPT102_B: LIMP OPT3

OPT300: DISPLAY CHR9_10,CHR7_41,CHR9_34,CHR9_41

LCALL

DELAY1

DISPLAY CHR9_10,CHR7_41,CHR9_40,CHR9_41

LCALL
MOV
MOV
MOVX
LCALL
CINE
LCALL

DELAY!
A#00H .
DPTR#PORT_A ; CHECK KEY
A.@DPTR

DELAY_KEY

A#11111101B,0PT1022_A ; ENTER LOOP
SOUND
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LCALL DELAY1

"LIMP

MENU

OPT1022_A: LIMP OPTI02_A

OPT4_HOT: LIMP OPT5

OPT4: MOV
CINE

B,#11110111B ; SET VALUE CALL

R7,#04H,0PT4_HOT ; SOUND SYSTEM

DISPLAY CHR9_10,CHR7_51,CHR9_40,CHR9_40

SETB

MOV
MOVX
LCALL

ACC.7 ; RING SOUND PC7
ACC.6

ACCS5

ACC4

ACC3

ACC2

ACC.0

DPTR#PORT_C ; CONTROL RELAY
@DPTR,A

DELAY2

OPT1034: DISPLAY CHRS8_10,CHR8_11,CHR8_12,CHRB_20

MOV
MOV
MOVX
LCALL
CINE
LCALL
SETB

A#00H
DPTR#PORT_A ; CHECK KEY
A@DPTR
DELAY_KEY
A#11111101B,0PT1034_A; ENTER LOOP
SOUND
ACCT
ACC3
ACC.6
ACC.S5
ACC.4
ACC3
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CLR ACC2
CLR ACC.0
MOV DPTR#PORT_C ; CONTROL RE. SPEAK
MOVX @DPTRA
LIMP MENU
OPT1034_A: CINE A#11111011B,0PT1034_B1; ENTER LOOP
LCALL SOUND
CLR ACC3
CLR ACC.7
CLR ACC.6
CLR ACCS
CLR ACC4
CLR ACC2
CLR ACCO
MOV DPTR#PORT_C ; CONTROL RE. SPEAK
MOVX @DPTR.,A
LIMP  MENU
OPT1034_BI:CINE A,B,OPT1034_B ; TEL. CALL CHECK
LCALL SOUND
LCALL SUB_CHECK
SETB - ACCT
CLR ACC.6
CLR ACCS
CLR ACC4
CLR ACC3
CLR ACC.2
CLR ACC.0
MOV DPTR#PORT_C ; CONTROL RE. SPEAK
MOVX @DPIR,A
OPT1034_B: LIMP OPT1034
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OPT5_HOT: LIMP OPT6

OPT5: MOV
CINE
SETB

MOV
MOVX

B#11110111B ; SET VALUE CALL

R7#05H,0PT5_HOT ; DIAL TONE

ACC4

ACC.7

ACC.6

ACCsS

ACC3

ACC.2

ACC.0

DPTR#PORT_C ; CONTROL RE. SPEAK
@DPTR.A |

DISPLAY CHR9_10,CHR7_61,CHR9_40,CHRY_41

LCALL

DELAY1

OPT104: DISPLAY CHR9_10,CHR7_61,CHR9_32,CHR9_41

LCALL

DELAY1

DISPLAY CHRY_10,CHR7_61,CHR9_40,CHR9_41

LCALL
MOV
MOV
MOVX
LCALL
CINE
LCALL

DELAY 1
A#00OH
DPTR#PORT_A ; CHECK KEY
A,@DPTR
DELAY_KEY
A#11111101B,OPT104_A1; ENTER LOOP
SOUND
ACCA4
ACC.7
ACC.6
ACCS
ACC.3
ACC2



CLR
MOV
MOVX
LCALL
LIMP
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ACC.0 ‘

DPTRA#PORT_C ; CONTROL RE. SPEAK
@DPTR,A

DELAY1

MENU

OPT104_Al: CINE AB,OPTI04_A ; TEL. CALL CHECK

LCALL
LCALL
SETB
CLR
CLR
CLR
CLR
CLR
CLR
MOV
MOVX
LIMP

SOUND
SUB_CHECK
ACC4
ACC7
ACC.6
ACCS5S
ACC.3
ACC2
ACC.O
DPTR#PORT_C ; CONTROL RE. SPEAK
@DPTR,A
OPTI104_B

OPTI104_A: CINE A #11111011B,OPT104_B ; ENTER LOOP

LCALL
CLR
CLR
CLR
CLR
CLR
CLR
CLR
MOV
MOVX
LCALL

SOUND
ACC4
ACC.7
ACC.6
ACCS5
ACC3
ACC2
ACCO
DPTRH#PORT_C ; CONTROL RE. SPEAK
@DPIR,A
DELAY1
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LIMP MENU
OPT104_B: LIMP OPT104
OPT71: LIMP OPT7
OPT6: MOV  B#l11110111B .; SET VALUE CALL
CINE R7#06H,OPT71 ; DIAL NUMBER
DISPLAY CHR9_10,CHR7_71,CHRS_40,CHR9_40
LCALL DELAY2
CLR C
MOV  AR3
ORL C,ACC.O
IC CT_TONE
SETB ACC.7 ; ON SUPPLY TEST CT
CLR ACC.6
CLR ACC.S
CLR ACC4
CLR ACC3
CLR ACC.2
CLR ACCO
MOV DPTR#PORT_C ; CONTROL RELAY
MOVX @DPIRA
MOV P1,#00001000B ; CONTROL DIAL DTMF
LCALL DELAYI
SETB ACC.7
CLR ACC.S5 ; CONTROL ON RELAY
CLR ACC.6
CLR ACC4
CLR ACC3
CLR ACC.2
CLR ACC.0
MOV DPTR#PORT_C
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MOVX @DPTR,A
DISPLAY CHR9_10,CHR7_73,CHRO_16,CHR9_41
LCALL NUM_SUB ; DIAL NUMBER
MOV P1#00000000B ; CLEAR PORT

CLR  ACCs

CLR ACC7 ; CONTROL OFF RELAY
CLR ACC.6
CLR ACC4

CLR ACC3

CLR ACC.2

CLR ACC.O

MOV DPTR#PORT_C ; DIAL NUM.DTMF PC3

MOVX @DPTR,A

LCALL DELAY1

LJMP MENU
CT_TONE: LCALL DELAY?2

CLR C

MOV  AR3

ORL C,ACC.0

INC OPT7

SETB ACC7 - ; ON SUPPLY TEST CT
CLR ACC.6

CLR ACCS

CLR ACC4

CLR ACC.3

CLR ACC.2

CLR ACC.0

MOV DPTR#PORT_C ; CONTROL RELAY
MOVX @DPTR,A

MOV P1,#00010000B ; CONTROL DIAL NUM.
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LCALL DELAYI ; PULSE P1--8031
SETB ACC.7

SETB ACCS ; CONTROL ON RELAY
CLR ACC.6

CLR ACC4

CLR ACC3
CLR ACC.2
CLR ACCO

MOV DPTR#PORT_C ; DIAL NUMBER PULSE
MOVX @DPTIR.A
DISPLAY CHR9_10,CHR7_74,CHRO_16,CHR9_41
LCALL NUM_PULSE ; DIAL NUMBER
MOV P1,#00000000B ; CLEAR PORT
CLR ACC.7 ; CONTROL OFF RELAY
CLR ACC.6
CLR ACC.5
CLR ACC4
CLR ACC.3
CLR ACC.2
CLR ACE.O
MOV DPTR#PORT_C ; DIAL NUM.PULSE
MOVX @DPTR,A
LCALL DELAY1
LIMP MENU

OPT7_HOT: LIJMP ENT_4

OPT7: MOV B#11110111B ; SET VALUE CALL
CINE R7#07H,OPT7_HOT ; FREQUENCY TEST
DISPLAY CHR9_10,CHR7_81,CHR9_40,CHR9_40
MOV P1,#00100000B ; CONTROL FREQUENCY
LCALL DELAY2
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F_START: DISPLAY CHR7_81,CHRF_10,CHRF_20,CHR9_41
E_LOOP: MOV  A#00H
MOV DPTRH#PORT_A ; CHECK KEY
MOVX A,@DPTR
LCALL DELAY_KEY
CINE A#11111101B,F_LOOPI1_S
LCALL SOUND
MOV P1,#00000000B ; CLEAR PORT
LCALL DELAYI1
LIMP MENU
F_LOOPI_S: CJNE ABJF_LOOPI ; TEL. CALL CHECK
LCALL SOUND
LCALL SUB_CHECK
LIMP F_START
F_LOOP1: CINE A#11111011B,F_LOOP
LCALL SOUND
LCALL FRE_DATA
LIMP  F_START
ENT_4: CJNE RS#00H,SEND2
MOV P1#00000000B ; CLEAR PORT
LCALL DELAY1
LIMP MENU
SEND2: LIMP ACTION

AUTO_SUB: DISPLAY CHR9_10,CHR6_21,CHR9_40,CHR9_40
LCALL DELAY2 ; AUTOMATIC OPERATE
MOV A#00000000B ; CONTROL RELAY
MOV DPTR#PORT_C
MOVX @DPTR,A

LINE_EX: MOV  B,#l11110111B ; SET VALUE CALL
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SETB ACC.1 ; CONTROL RELAY
CLR ACCT
CLR ACC.6
CLR ACCS5
CLR ACC4
CLR ACC3

CLR ACC.2

CLR ACCO

MOV DPTR#PORT_C

MOVX @DPTR,A

DISPLAY CHR9_10,CHR7_21,CHR9_40,CHR9_40
LCALL DELAY1 ; LINE EXCHANGE
MOV A #00H

MOV DPTR#PORT_B ; CHECK INPUT
MOVX  A,@DPTR

CPL ACC.0

JNB ACC.0,AUTI100

DISPLAY CHR9_10,CHR7_21,CHR9_30,CHRB_21
MOV A#OOH

MOV  DPTR#PORT_A ; CHECK KEY ESC
MOVX A@DPTR

LCALL DELAY_KEY

CINE A#11111011B,ESC1

LCALL SOUND

CLR ACC.1 ; CONTROL RELAY
CLR ACC.7

CLR ACC.6

CLR ACC.S

CLR ACCA4

CLR ACC3



ESCI: CINE

MOV
MOVX
LIMP
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ACC2

ACCJO

DPTR #PORT_C

@DPTR,A

MENU ’
ABESCI_L ; TEL. CALL CHECK
SOUND

SUB_CHECK

ACC.1

ACCT

ACC.6

ACCS5

ACC4

ACC3

ACC2

ACCJO

DPTR#PORT_C ; CONTliOL RE. SPEAK
@DPTR,A

LINE_EX

ESC1_L: LCALL DELAY

LIMP

RING_HOT

AUT100: DISPLAY CHR9_10,CHR7_21,CHR9_31,CHRB_21

MOV
MOV
,MOVX
LCALL
CINE
LCALL

CLR

A#O0H

DPTR#PORT_A ; CHECK KEY ESC

A,@DPTR

DELAY_KEY

A#11111011B,ESC2

SOUND

ACC.1 ; CONTROL RELAY
ACC.T



CLR
CLR
CLR
CLR
CLR

MOV
MOVX
LIMP

ESC2:  CINE
LCALL
LCALL
CLR
CLR

CLR
CLR
CLR
CLR
CLR
MOV
MOVX
LIMP
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ACC6

ACCS

ACC4

ACC3

ACC.2

ACC.0

DPTR #PORT_C
@DPTR,A
MENU
ABESC2_L ; TEL. CALL CHECK
SOUND

SUB_CHECK
ACC.1

ACC.7

ACC.6

ACC5S

ACC4

ACC3

ACC.2

ACCO
DPTR#PORT_C ; CONTROL RE. SPEAK
@DPTR,A
LINE_EX

ESC2_L: LCALL DELAY

RING_HOT: DISPLAY CHR9_10,CHR7_31,CHR9_40,CHR9_40

MOV
SETB

B#11110111B ; SET VALUE CALL
ACC.7 ; RING SOUND PC7
ACC.6

ACC.S

ACC4
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CLR ACC3
CLR ACC.2
CLR ACCJO

MOV DPTR#PORT_C ; CONTROL RELAY
MOVX @DPTR,A

LCALL DELAY2

LCALL DELAY!

SETB ACC.7
SETB ACC3 ; CONTROL ON
CLR ACC.6
CLR ACC.S
CLR ACC4
CLR ACC.2
CLR ACC.0

MOV DPTR,#PORT_C
MOVX @DPTR.A
RING_HOTI1: DISPLAY CHR9_10,CHR7_31,CHR9_32,CHRB_21
MOV A #00H
MOV DPTR#PORT_A ; CHECK KEY
MOVX A@DPTR
LCALL DELAY_KEY
CINE A#11111011B,ESC3 ; ENTER LOOP
MOV P1,#00000000B
LCALL SOUND

CLR ACC3
CLR ACCT ; CONTROL
CLR ACC.6
CLR ACCS
CLR ACC4

CLR ACC2
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CLR ACC.0
MOV DPTR#PORT_C ; RING SOUND
MOVX @DPTR,A
LIMP MENU
ESC3: CINE ABESC3_L ;TEL. CALL CHECK
LCALL SOUND
LCALL SUB_CHECK
CLR ACC3
CLR ACC7
CLR ACC.6
CLR ACC.S
CLR ACC4
CLR ACC.2
CLR ACC.0
MOV DPTR#PORT_C ; CONTROL RE. SPEAK
MOVX @DPTR.A
LIMP RING_HOT
ESC3_L: LCALL DELAY
CLR ACC3
CLR ACC.7 ; SUPPLY RING SOUND
CLR - ACC®6
CLR ACC.S
CLR ACC4
CLR ACC2
CLR ACC.0
MOV DPTR#PORT_C
MOVX @DPTR,A
LCALL DELAY1
HS_HOT: DISPLAY CHR9_10,CHR7_41,CHR9_40,CHR9_40
MOV  B#11110111B ; SET VALUE CALL
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LCALL DELAY! ; HOOK SWITCH
MOV A#O0H
MOV  DPTR#PORT_B . ; CHECK INPUT
MOVX A,@DPTR
CPL ACC.1
JNB ACC.1,AUT300
DISPLAY CHR9_10,CHR7_41,CHR9_33,CHRB_21
MOV  A#OOH
MOV  DPTR#PORT_A ; CHECK KEY ESC
MOVX A.@DPIR
LCALL DELAY_KEY
CINE A#11111011BESC4
LCALL SOUND
LIMP MENU
ESC4: CINE AB,ESC4_L ; TEL. CALL CHECK
LCALL SOUND
LCALL SUB_CHECK
CLR ACCA4
CLR ACCT

CLR ACC.6
CLR ACCS
CLR ACC3

CLR ACC2
CLR ACC.0
MOV DPTR#PORT_C ; CONTROL RE. SPEAK
MOVX @DPIRA
LIMP HS_HOT
ESC4_L: LCALL DELAY
LCALL DELAY
LIMP DT_HOT
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AUT300: DISPLAY CHR9_10,CHR7_41,CHR9_34,CHRB_21
MOV  A#00H
MOV  DPTR#PORT_A ; CHECK KEY ESC
MOVX A@DPTR
LCALL DELAY_KEY
CINE A#11111011B,ESC5
MOV  P1,#00000000B
LCALL SOUND
LIMP MENU
ESC5: CINE ABESC5_L ; TEL. CALL CHECK
LCALL SOUND
LCALL SUB_CHECK
CLR ACCA4
CLR ACC7
CLR ACC.6
CLR ACC.S5
CLR ACC3
CLR ACC2
CLR ACC.0
MOV~ DPTR#PORT_C ; CONTROL RE. SPEAK
MOVX @DPTR,A
LIMP  HS_HOT
ESC5_L: LCALL DELAY
CLR ACC4 : CONTROL OFF RELAY
CLR ACC.7
CLR ACC.6
CLR ACC.5
CLR ACC3
CLR ACC2
CLR ACC.0
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MOV  DPTR#PORT_C
MOVX @DPTRA
DT_HOT: DISPLAY CHR9_10,CHR7_61,CHR9_40,CHR9_40
MOV  B#11110111B ; SET VALUE CALL
SETB  ACC4 : CONTROL ON RELAY
CLR  ACC7
CLR  ACC6
CLR  ACCS
CLR  ACCS3
CLR  ACC2
CLR  ACCO
MOV  DPTR#PORT_C ; CONTROL DIAL TONE
MOVX @DPTR,A
LCALL DELAYI
DT_HOTI: DISPLAY CHR9_10,CHR7_61,CHR9_32,CHRB_20
MOV  A#00H
MOV  DPTR#PORT_A ; CHECK KEY
MOVX A,@DPTR
LCALL DELAY_KEY
CINE  A#11111101B,ESCS ; ESC KEY INPUT
LCALL SOUND
CLR  ACC4
CLR  ACC7
CLR  ACCS6
CLR  ACCS5
CLR  ACC3
CLR  ACC2
CLR  ACCO
MOV  DPTR#PORT_C ; CONTROL RE. SPEAK
MOVX @DPIR.A
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LIMP  SOU_HOT
ESCé6: CINE ABJESC6_L ; TEL. CALL CHECK
LCALL SOUND
LCALL SUB_CHECK
CLR ACC4
CLR ACC.7
CLR ACC.6

CLR ACCS5
CLR ACC3
CLR ACC.2
CLR ACC.0

MOV DPTR#PORT_C ; CONTROL RE. SPEAK
MOVX @DPTR,A
LIMP DT_HOT
ESC6_L: CINE A #11111011B,DT_HOTI
LCALL SOUND
CLR ACC4

CLR ACC.7
CLR ACC.6
CLR ACCS

CLR ACC3
CLR ACC.2
CLR ACC.0
MoV DPTR#PORT_C ; CONTROL RE. SPEAK
MOVX @DPTRA
LIMP MENU
SOU_HOT: DISPLAY CHR9_10,CHR7_51,CHR9_40,CHR9_40
MOV  B#11110111B ; SET VALUE CALL
SETB  ACC.7 ; CONTROL SOUND PC7
CLR ACC.6
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CLR ACCS5
CLR ACC4
CLR ACC3
CLR ACC.2
CLR ACC.0

MOV DPTR#PORT_C ; CONTROL RELAY
MOVX @DPIR,A
LCALL DELAY2

AUTI1034: DISPLAY CHR8_10,CHRS8_11,CHRS8_12,CHRB_20
MOV A #O0H
MOV  DPTR#PORT_A ; CHECK KEY
MOVX A,@DPTR
LCALL DELAY_KEY
CINE A#11111101B,ESC7 ; ENTER LOOP
LCALL SOUND
CLR ACC.7
CLR ACC.6
CLR ACCS
CLR ACC4
CLR ACC3
CLR ACC.2
CLR ACC.0
MOV DPTR#PORT_C ; CONTROL RELAY
MOVX A@DPTR
LJMP  DTN_HOT

ESC7: CINE ABESC7_L ; TEL. CALL CHECK
LCALL SOUND
LCALL SUB_CHECK
CLR ACC.7
CLR ACC.6
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CLR ACC.S
CLR ACC4
CLR ACC3
CLR ACC.2

CLR ACC.0
MOV DPTR#PORT_C ; CONTROL RE. SPEAK
MOVX @DPTRA
LCALL DELAY_KEY
LIMP  SOU_HOT
ESC7_L: CINE A#11111011B,AUT1034 ; ESC INPUT
LCALL SOUND
CLR ACC.7
CLR ACC.6
CLR ACCS5
CLR ACC4
CLR ACC3
CLR ACC.2
CLR ACCJO
MOV DPTRA#PORT_C ; CONTROL RELAY
MOVX A@DPIR
LIMP MENU
DTN_HOT: DISPLAY CHR9_10,CHR7_71,CHR9_40,CHR9_40
MOV  B#11110111B ; SET VALUE CALL

SETB ACC.7 ; ON DIAL NUMB.CT
CLR ACC.6
CLR ACCS

CLR ACC4
CLR ACC3
CLR ACC.2
CLR ACC.0



MoV
MOVX
LCALL
CLR
MoV

CLR
MOV
- MOVX
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DPTR#PORT_C ; CONTROL RELAY
@DPTR.A

DELAY2

C

AR3

C,ACC.0

CT_TONEL!

P1,#00001000B ; DIAL NUMBER DTMF
DELAY!

ACCT ; CONTROL ON SUPPLY
ACC.6

ACCS

ACC4

ACC3

ACC.2

ACC.0

DPTR#PORT_C

@DPTR,A

DISPLAY CHRS_10,CHR7_73,CHRO_16,CHR9_41

LCALL

NUM_SUB ; DIAL NUMBER

CT_TONE!l: CLR C

MOV
ORL
INC
MoV
LCALL
SETB
SETB

CLR

AR3
C,ACC.O
FRE_HOT

P1,#00010000B ; CONTROL DIAL NUM.

DELAY1 ; PULSE

ACC.7

ACCS ; CONTROL ON SUPPLY
ACC.6

ACC4



CLR
CLR
CLR
MOV
MOVX
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ACC.3

ACC2

ACC.0
DPTR#PORT_C.
@DPTR,A

DISPLAY CHR9_10,CHR7_74,CHRO_16,CHR9_41

LCALL NUM_PULSE ; DIAL NUMBER

FRE_HOT: MOV  B#11110111B ; SET VALUE CALL

CLR
MOV
ORL
IC

CLR
MOV
LCALL

CLR
CLR
MOV
MOVX
RET,

C
AR3
C,ACC.7

FRE_HOT!

C

P1,#00000000B ; CLEAR PORT
DELAY!

ACC.7

ACC.6

ACCS5

ACC4

ACC.3

ACC.2

ACC.O

DPTR#PORT_C ; CONTROL RELAY
A,@DPTR

FRE_HOTI1: DISPLAY CHR9_10,CHR7_81,CHR9_40,CHR9_40

ACCS5
ACC.7 ; CONTROL OFF
ACC.6
ACC4
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CLR ACC3
CLR ACC.2
CLR ACCO

MOV DPTR#PORT_C -; FREQUENCY TEST
MOVX @DPTR,A
MOV P1,#00100000B ; CONTROL AUTO
LCALL DELAY2
AUT_FRE: DISPLAY CHR7_81,CHRF_10,CHRF_20,CHR9_41
ESCI0: CINE ABESCIO_L ; TEL. CALL CHECK
LCALL SOUND
LCALL SUB_CHECK
CLR ACCS
CLR ACC.7
CLR ACC.6
CLR ACC4

CLR ACC3
CLR ACC2
CLR ACC.0

MOV DPTR#PORT_C ; CONTROL RE. SPEAK
MOVX @DPTR.A
LIMP FRE_HOTI!
ESCIO_L: MOV A #00H
MOV DPTR#PORT_A
MOVX A@DPTR
LCALL DELAY_KEY
CINE A#11111101B,AUT600
LCALL SOUND
MOV P1,#00000000B ; CLEAR PORT
LCALL DELAYI
CLR ACCS5
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CLR ACC.7
CLR ACC.6
CLR ACC4
CLR ACC3
CLR ACC.2
CLR ACCO
MOV DPTR#PORT_C ; CONTROL RELAY
MOVX A,@DPIR
RET
AUT600: CINE A#11111011B,ESC10
LCALL SOUND
LCALL FRE_DATA
LIMP AUT_FRE

NUM_SUB: PUSH DPL

PUSH DPH
NUM_SUBC: MOV  B#11110111B ; SET VALUE CALL

CLR C
NUM_SUB!: MOV A #00H

"MOV DPTR #PORT_B

MOVX A @DPTIR ; INPUT DATA
NUMBERL: CINE A#01110111B,NUMBER2

DISPLAY CHR9_10,CHR7_73,CHR9_50,CHRS_41
NUMBER2: CINE A#01101111B,NUMBER3

DISPLAY CHR9_10,CHR7_73,CHR9_51,CHRS_41
NUMBER3: CINE A #01100111B,NUMBER4

DISPLAY CHR9_10,CHR7_73,CHR9_52,CHRS_41
NUMBER4: CINE A#01011111B,NUMBERS

DISPLAY CHR9_10,CHR7_73,CHR9_53,CHRS_41
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NUMBERS: CINE A#01010111B,NUMBER6

DISPLAY CHR9_10,CHR7_73,CHR9_54,CHR9_41
NUMBERG6: CINE A, #01001111B,NUMBER7

DISPLAY CHR9_10,CHR7_73,CHR9_55,CHR9_41
NUMBER7: CINE A, #01000111B,NUMBERS

DISPLAY CHR9_10,CHR7_73,CHR9_56,CHR9_41
NUMBERS: CINE A#00111111B,NUMBERY9

DISPLAY CHR9_10,CHR7_73,CHR9_57,CHR9_41
NUMBERS: CINE A,#00]110111B,NUMBERO

DISPLAY CHR9_10,CHR7_73,CHR9_58,CHR9_41
NUMBERO: CINE A#00101111B,NUM_STAR

DISPLAY CHR9_ 10,CHR7__73,CHR9_5§,CHR9_41
NUM_STAR: CINE A#00100111B,NUM_SHARP

DISPLAY CHR9_10,CHR7_73,CHRO_10,CHR9_41
NUM_SHARP: CJNE  A,#00011111B,NUMBERA

DISPLAY CHR9_10,CHR7_73,CHRO_11,CHR9_41
NUMBERA: CINE A#00010111B,NUMBERB

DISPLAY CHR9_10,CHR7_73,CHRO_12,CHR9_41
NUMBERB: CINE A#00001111B,NUMBERC

DISPLAY CHR9_10,CHR7_73,CHRO_13,CHR9_41
NUMBERC: CJNE A#00000111B,NUMBERD

DISPLAY CHR9_10,CHR7_73,CHRO_14,CHR9_41
NUMBERD: CIJNE A#OI111111B,NUMBER_

DISPLAY CHR9_10,CHR7_73,CHRO_15,CHR9_41
NUMBER_: LCALL DELAYI

SETB C

ANL C,ACCT ; CHECK NOT PRESS

JC NUMBER_E1

DISPLAY CHR9_10,CHR7_73,CHRO_16,CHR9_41
NUMBER_EI: MOV A #00H
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MOV  DPTR#PORT_A ; CHECK KEY DIAL’
MOVX A@DPTR
CINE  A,#11111101B,ESC8_0 ; ENTER LOOP
MOV  P1,#00000000B
LCALL SOUND
LIMP FINAL
ESC8_0: CINE A,#11110101B,ESC8 ; ENTER LOOP
MOV  P1#00000000B
LCALL SOUND
LIMP  FINAL
ESC8: CINE ABJESC8_L ; TEL. CALL CHECK
LCALL SOUND
LCALL SUB_CHECK
LIMP  NUM_SUBC
ESC8_L: CINE A#11111011B,NUMBER_EDI; ESC KEY
MOV  P1#00000000B
LCALL SOUND
LIMP MENU
NUMBER_EDI:CJNE  A#11110011B,NUMBER_ED ; ESC KEY
MOV  P1#00000000B *
LCALL SOUND
LIMP MENU
NUMBER_ED: LJIMP NUM_SUBI
FINAL: POP DPH
POP DPL
RET

NUM_PULSE: PUSH DPL
PUSH DPH
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NUM_PUSl: MOV  B#11110111B : SET VALUE CALL
SETB  ACC7
CLR  ACCs6
SETB  ACC.S5
CLR  ACC4
CLR  ACC3
CLR  ACC2
CLR  ACCO . RESET COUNTER
MOV  DPTR#PORT_C
MOVX @DPTR,A
LCALL DELAYI
LCALL DELAY!
NUM_PUS2: SETB ACC.7
SETB  ACCS6
SETB  ACCS
CLR  ACC4
CLR  ACC3
CLR  ACC2
CLR  ACCO  :START COUNTER
MOV  DPTR#PORT_C
MOVX @DPTR.A
LCALL DELAYI
LCALL DELAYI
LCALL DELAYI
MOV  A#00H
MOV  DPTR#PORT_B
MOVX A@DPTR  ; INPUT DATA
NUMPUSI: CINE A#11110111B,NUMPUS2
DISPLAY CHR9_10,CHR7_74,CHR9_50,CHRO_41
LCALL DELAYI
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CLR ACC.6 ; RESET COUNTER
MoV DPTR#PORT_C
MOVX @DPTR,A
LIMP NUMPUS_E1
NUMPUS2: CINE A #11101111B,NUMPUS3
DISPLAY CHR9_10,CHR7_74,CHR9_51,CHRS_41
LCALL DELAY!
CLR ACC.6 ; RESET COUNTER
MOV DPTR#PORT_C
MOVX @DPTR,A
LIMP NUMPUS_El
NUMPUS3: CINE A#11100111B,NUMPUS4
DISPLAY CHR9_10,CHR7_74,CHR9_52,CHRS_41
LCALL DELAY!
CLR ACC.6 ; RESET COUNTER
MoV DPTR #PORT_C
MOVX @DPTRA
LIMP NUMPUS_EI
NUMPUS4: CINE A#11011111B,NUMPUSS
DISPLAY CHR9_10,CHR7_74,CHR9_53,CHRY_41
LCALL DELAYI
CLR ACC.6 ; RESET COUNTER
MOV DPTR#PORT_C
MOVX @DPTR.A
LIMP NUMPUS_EI
NUMPUSS: CINE A#11010111B,NUMPUS6
DISPLAY CHR9_10,CHR7_74,CHRS_54,CHR9_41
LCALL DELAY!
CLR ACC.6 ; RESET COUNTER
MOV DPTR#PORT_C
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MOVX @DPTR.A
LIMP  NUMPUS_E!

NUMPUS6: CINE  A#11001111B,NUMPUS7
DISPLAY CHR9_10,CHR7: 74,CHR9_55,CHR9_41
LCALL DELAY!
CLR  ACCS6 . RESET COUNTER
MOV  DPTR#PORT_C
MOVX @DPIRA
LIMP  NUMPUS_E!

NUMPUS7: CJNE A#11000111B,NUMPUSS
DISPLAY CHR9_10,CHR7_74,CHR9_56,CHR9_41
LCALL DELAY!
CLR  ACCS6 ; RESET COUNTER
MOV  DPTR#PORT_C
MOVX @DPTR,A
LIMP  NUMPUS_E!

NUMPUS8: CINE A#10111111B,NUMPUS9
DISPLAY CHR9_10,CHR7_74,CHR9_57,CHR9_41
LCALL DELAY!
CLR  ACCS6 . RESET COUNTER
MOV  DPTR#PORT_C
MOVX @DPTRA
LIMP  NUMPUS_EI

NUMPUS9: CINE A#10110111B,NUMPUSO
DISPLAY CHR9_10,CHR7_74,CHR9_58,CHRO_41
LCALL DELAY!
CLR  ACCS6 . RESET COUNTER
MOV  DPTR#PORT_C
MOVX @DPIR.A
LIMP  NUMPUS_EI
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NUMPUSO: CINE A#10101111B,NUMPUS_EI
DISPLAY CHR9_10,CHR7_74,CHRS9_59,CHR9_41
LCALL DELAY!
CLR ACC.6 ; RESET COUNTER
MOV DPTR#PORT_C
MOVX @DPTRA
NUMPUS_EIL: MOV A#00H
MoV DPTR#PORT_A ; CHECK KEY DIAL
MOVX A.@DPTR
CINE A#11111101B,ESC9_0 ; ENTER LOOP
LCALL SOUND
MOV P1,#00000000B
CLR ACC.T
CLR ACC.6
CLR ACCS
CLR ACC4
CLR ACC3
CLR ACC.2
CLR ACC.0
MOV DPTR#PORT_C
MOV  @DPTR,A
LIMP  FINALI
ESC9_0 CINE A#11110101B,ESC9 ; ENTER LOOP
LCALL SOUND
MOV  PL,#00000000B
CLR ACCT
CLR ACC.6
CLR ACCS5
CLR ACC4
CLR ACCJ3



CLR
CLR

MOV
MOV
LIMP
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ACC.2
ACC.0
DPTR#PORT_C.

@DPTR,A

FINALL

ESC9: CINE ABESCY9_L ; TEL. CALL CHECK

LCALL SOUND

LCALL SUB_CHECK

LIMP  NUM_PUSI

ESC9_L: CINE A#l1111011B,NUMPUS_EDI; ESC KEY

LCALL SOUND

MOV
CLR
CLR
CLR
CLR
CLR
CLR
CLR
MOV
MOV

LIMP

P1,#00000000B
ACC.7

ACC.6

ACCS

ACC4

ACC3

ACC.2

ACC.0

DPTR #PORT_C

@DPTR.A

FINALL

NUMPUS_EDI:CINE A#11110011B,NUMPUS_ED ; ESC KEY

LCALL SOUND

MOV
CLR

P1,#00000000B
ACC.7
ACC.6
ACCS
ACC4
ACCJ3
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CLR ACC.2
CLR ACC.0
MOV DPTR#PORT_C
MOV  @DPTR,A
LIMP  FINALI
NUMPUS_ED: LCALL DELAY!
DISPLAY CHR9_10,CHR7_74,CHRO_16,CHR9_41
LIMP NUM_PUS2
FINAL1: POP DPH
POP DPL

RET

FRE_DATA: PUSH DPL
PUSH DPH
MOV  B#l11110111B
FC_AGAIN: MOV  R4#00H
DISPLAY CHRFC_10,CHRFC_11,CHRFC_12,CHRFC_13
FC_START: MOV  A#00H
MOV  DPTR#PORT_A
MOVX A,@DPTR
LCALL DELAY_KEY
DATA__’UP:" CINE A#11111110B,FC_ESC ; CHECK KEY UP
LCALL SOUND
INC R4
CINE  R4,#01H,CHE_FCDI
DISPLAY CHRFC_10,CHRFC_ 14,CHRFC_15,CHRFC_16
LIMP  FC_START
FC_ESC: LIMP FC_ESCI
CHE_FCDI: CINE R4#02H,CHE_FCD2



159

DISPLAY CHRFC_ 10,CHRFC_17,CHRFC_18,CHRFC_19
LIMP FC_START

CHE_FCD2: CINE R4 #03H,CHE_FCD3
DISPLAY CHRFC_10,CHRFC_21,CHRFC_22,CHRFC_23
LIMP FC_START

CHE_FCD3: CINE R4 #04H,CHE_FCD4
DISPLAY CHRFC_ 10,CHRFC_24,CHRFC_25,CHRFC_26
LIMP FC_START

CHE_FCD4: CJNE R4 #05H,CHE_FCD5
DISPLAY CHREC_10,CHRFC_27,CHRFC_28,CHRFC_29
LIMP FC_START

CHE_FCDS5: CINE R4 #06H,CHE_FCD6
DISPLAY CHRFC_10,CHRFC_30,CHR9_40,CHRFC_00
LIMP FC_START

CHE_FCD6: CINE R4 #07H,FC_ESCI
LIMP FC_AGAIN

FC_ESCl: CINE ABFC_ESC2 ; TEL. CALL CHECK
LCALL SOUND
LCALL SUB_CHECK
LIMP FC_AGAIN

FC_ESC2: CINE A#l11111011B,FC_BYE
LCALL SOUND

POP DPH
POP DPL
RET

FC_BYE: CINE A#l11110011B,FC_FINAL
LCALL SOUND
POP DPH
POP DPL
RET
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FC_FINAL: LJMP FC_START

KEY_ESHOW: MOV  A#00H
"MOV DPTR#PORT_A '; READ KEYBROAD
LCALL DELAY_KEY
MOVX A@DPTR
CINE  A#l1111110BENTER_KY ; SELECT
LCALL SOUND
LIMP START
ENTER_KY: CINE A#l11111101B,ESC_KY ; EN’i’ER
LCALL SOUND
LIMP  START
ESC_KY: CINE A#11111011B,LOOP_DISI ; ESC
LCALL SOUND
LIMP  START
LOOP_DISI: RET
e TELEPHONE CHECK CALL ----------
SUB_CHECK: DISPLAY CHRA_10,CHRA _11,CHRA_20,CHRA_21
MOV A #00H
MOV DPTR#PORT_A ; READ KEYBROAD
LCALL DELAY_KEY
MOVX A@DPIR
CINE A#11110101B,ON_HOOK
LCALL SOUND
LIMP CALLI
ON_HOOK: CINE A#l11111101B,CALL2
LCALL SOUND
LIMP CALLI
CALL2: LJMP CALL3
CALLL: MOV  A#00000100B
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MOV  DPTR#PORT_C ; CONTROL RE. SPEAK
MOVX @DPTR,A

CALLI_1: DISPLAY CHRB_10,CHRB_11,CHRB_20,CHRB_21

CALLI_

CALLI_

CALL3:

LCALL DELAYI1
MOV A#00H

- Mov DPTR#PORT_A ; READ KEYBROAD

LCALL DELAY_KEY
MOVX A,@DPTR
CINE A#11111101B,CALL1_2 ; SPEAK END
LCALL SOUND
MOV B#11110111B ; SET VALUE CALL
CLR ACC.1
MOV DPTR#PORT_C ; SET CHECK CALL
LCALL DELAY_KEY
MOVX @DPTR,A
RET
2. CINE A#I1110101B,CALLI_IF; SPEAK END
LCALL SOUND '
MOV B#11110111B ; SET VALUE CALL
CLR ACC.1
MOV DPTR#PORT_C ; SET CHECK CALL
LCALL DELAY_KEY
MOVX @DPTR,A
RET
IF: LCALL DELAYI
DISPLAY CHR1_42,CHR!_42,CHRB_20,CHRB_2!
LCALL DELAY1
LIMP  CALLI1_I

CINE A#11110110B,SE_CALL
LCALL SOUND
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MOV  B,#10101010B
DISPLAY CHRA_30,CHRA_31,CHRA_40,CHRA _41
LCALL DELAY2
LCALL DELAY!I
LCALL SOUND
SETB ACC.1
MOV DPTR#PORT_C ; SET CHECK CALL
LCALL DELAY_KEY
MOVX @DPTR,A
RET
RET
SE_CALL: CINE A#lI1111110B,SE_CALLF
LCALL SOUND
MOV  B#10101010B
SETB ACC.1
MOV DPTR#PORT_C ; NON CHECK CALL
LCALL DELAY_KEY
MOVX @DPTR,A
DISPLAY CHRA_30,CHRA_31,CHRA_40,CHRA_41
LCALL DELAY2
LCALL 'DELAYI
LCALL SOUND
RET
SE_CALLF: LCALL SOUND
LCALL DELAYI
DISPLAY CHRI1_42,CHRA_11,CHRA_20,CHRA_2l
LCALL DELAY!
LCALL SOUND
LIMP SUB_CHECK ; HELP SEND
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STATUS_WK:

CINE R3#00H,STEP_LP -; NORMAL, DTMF
CINE R6#00H,NON_AUTO ; AUTOMATIC WORK
DISPLAY CHR_HP10,CHR_HP20,CHR6_21,CHR9_40
LCALL ANY_KEY
RET

STEP_LP: LIMP STEP_LOOP

NON_AUTO: CINE R6#01H,NON_STEP ; SINGLE STEP WORK
CINE R7#0IHSTEPI ; LINE EXCHANGE WORK
DISPLAY CHR_HP10,CHR _HP20,CHR6_31,CHR7_21
LCALL ANY_KEY
RET

NON_STEP: LIMP STEP_LOOP  ; NON SINGLE STEP

STEP1: CINE R7#02H,STEP2 ; RING SOUND WORK
DISPLAY CHR_HP10,CHR_HP20,CHR6_31,CHR7_31
LCALL ANY_KEY
RET

STEP2 CINE R7403H,STEP3 ; HOOK SWITCH WORK
DISPLAY CHR_HP10,CHR_HP20,CHR6_31,CHR7_41
LCALL ANY_KEY
RET

STEP3: CINE R7#04H,STEP4 ; SOUND SYSTEM WORK
DISPLAY CHR_HP10,CHR_HP20,CHR6_31,CHR7_51
LCALL ANY_KEY
RET

STEP4: CINE R7#05H,STEPS ; DIAL TONE WORK
DISPLAY CHR_HP10,CHR_HP20,CHR6_31,CHR7_61
LCALL ANY_KEY
RET



184

STEPS: CINE R7#06H,STEP6 ; DIAL NUMBER"WORK
DISPLAY CHR_HP10,CHR_HP20,CHR6_31,CHR7_71
LCALL ANY_KEY
RET

STEP6: CINE R7#07H,STEP_LOOP ; FREQUENCY TEST
DISPLAY CHR_HP10,CHR _HP20,CHR6_31,CHR7_81
LCALL ANY_KEY
RET

STEP_LOOP: CJNE R3#01H,STEP_LPl; NORMAL, PULSE
CINE R6#00H,NON_AUTOI ; AUTOMATIC WORK
DISPLAY CHR_HP10,CHR_HP21,CHR6_21,CHR9_40
LCALL ANY_KEY
RET

STEP_LP1: LIMP STEP_LOOPI!

NON_AUTOI: CJNE R6,#01H,NON_STEPI1 ; SINGLE STEP
CINE R7#01H,STEP1] ; LINE EXCHANGE
DISPLAY CHR_HP10,CHR_HP21,CHR6_31,CHR7_21
LCALL ANY_KEY
RET

NON_STEP1: LJMP STEP_LOOP! ; NON SINGLE STEP

STEP11: CINE R7#02H,STEP21 ; RING SOUND WORK
DISPLAY CHR_HP10,CHR _HP21,CHR6_31,CHR7_31
LCALL ANY_KEY
RET

STEP21: CINE R7#03H,STEP31; HOOK SWITCH WORK
DISPLAY CHR_HP10,CHR_HP21,CHR6_31,CHR7_41
LCALL ANY_KEY
RET

STEP31: CINE R7#04H,STEP41 ; SOUND SYSTEM WORK
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DISPLAY CHR_HP10,CHR _HP21,CHR6_31,CHR7_51
LCALL ANY_KEY
RET

STEP41: CINE R7#05H,STEPS! ; DIAL TONE WORK
DISPLAY CHR_HP10,CHR_HP21,CHR6_31,CHR7_61
LCALL ANY_KEY
RET

STEPSL: CINE R7#06H,STEP6I ; DIAL NUMBER WORK
DISPLAY CHR_HP10,CHR_HP21,CHR6_31,CHR7_71
LCALL ANY_KEY
RET

STEP61: CINE R7#07H,STEP_LOOPI; FREQUENCY TEST
DISPLAY CHR_HP10,CHR_HP21,CHR6_31,CHR7_8I
LCALL ANY_KEY
RET

STEP_LOOPI:CINE  R3,#80H,STEP_LP2; CORDLESS, DTMF
CINE R6,#00H,NON_AUTO2 ; AUTOMATIC WORK
DISPLAY CHR_HP10,CHR _HP30,CHR6_21,CHR9_40
LCALL ANY_KEY -

RET

STEP_LP2: LIMP STEP_LOOP2

NON_AUTO2: CJNE R6#01H,NON_STEP?2 ; SINGLE STEP WORK
CINE R7#0IH,STEPI2 ; LINE EXCHANGE WORK
DISPLAY CHR_HP10,CHR _HP30,CHR6_31,CHR7_21
LCALL ANY_KEY
RET

NON_STEP2: LJIMP STEP_LOOP2 ; NON SINGLE STEP

STEP12: CINE R7#02H,STEP22 ; RING SOUND WORK
DISPLAY CHR_HP10,CHR_HP30,CHR6_31,CHR7_31
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LCALL ANY_KEY
RET

STEP22: CIJNE R7,#03H,STEP32 ; HOOK SWITCH WORK
DISPLAY CHR_HP10,CHR_HP30,CHR6_31,CHR7_41
LCALL ANY_KEY |
RET

STEP32: CINE ' R7#04H,STEP42 ; SOUND SYSTEM WORK
DISPLAY CHR_HP10,CHR_HP30,CHR6_31,CHR7_51
LCALL ANY_KEY
RET

STEP42: CINE R7#05H,STEPS52 ; DIAL TONE WORK

" DISPLAY CHR_HP!10,CHR_HP30,CHR6_31,CHR7_61

LCALL ANY_KEY
RET

STEP52: CINE R7#06H,STEP62 ; DIAL NUMBER WORK
DISPLAY CHR_HP10,CHR_HP30,CHR6_31,CHR7_71
LCAIL ANY_KEY
RET

STEP62: CIJNE R7#07TH,STEP_LOOP2; FREQUENCY TEST
DISPLAY CHR_HP10,CHR_HP30,CHR6_31,CHR7_81
LCALL ANY_KEY
RET

STEP_LOOP2:CINE R3#81H,STEP_END ; CORDLESS,PULSE
CINE R6,#00H,NON_AUTO3 ; AUTOMATIC WORK
DISPLAY CHR_HP10,CHR_HP31,CHR6_21,CHR9_40
LCALL ANY_KEY

STEP_END: RET

NON_AUTO3: CJNE R6,#01H,NON_STEP3 ; SINGLE STEP
CINE R7#01H,STEPI3 ; LINE EXCHANGE WORK
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DISPLAY CHR_HP10,CHR _HP31,CHR6_31,CHR7_21
LCALL ANY_KEY

NON_STEP3: RET

STEP13: CINE R7#02H,STEP23 ; RING SOUND WORK
DISPLAY CHR_HP10,CHR _HP31,CHR6_31,CHR7_31
LCALL ANY_KEY
RET

STEP23: CINE R7#03H,STEP33 ; HOOK SWITCH WORK
DISPLAY CHR_HP10,CHR_HP31,CHR6_31,CHR7_41
LCALL ANY_KEY
RET

STEP33: CINE R7#04H,STEP43 ; SOUND SYSTEM WORK
DISPLAY CHR_HP10,CHR _HP31,CHR6_31,CHR7_51
LCALL ANY_KEY
RET

STEP43: CINE R7#05H,STEPS3 ; DIAL TONE WORK
DISPLAY CHR_HP10,CHR _HP31,CHR6_31,CHR7_61
LCALL ANY_KEY
RET

STEP53: CINE R7#06H,STEP63 ; DIAL NUMBER WORK
DISPLAY CHR_HP10,CHR_HP31,CHR6_31,CHR7_71
LCALL ANY_KEY
RET

STEP63: CINE R7#07H,STEP_LOOP3; FREQUENCY TEST
DISPLAY CHR_HP10,CHR _HP31,CHR6_31,CHR7_81
LCALL ANY_KEY

STEP_LOOP3:RET

ANY_KEY: MOV  A#00H



MOV
LCALL
MOVX
SELECT: CINE
LCALL
LCALL
RET
ENTER: CINE
LCALL
LCALL

ESC: CINE
LCALL
LCALL
RET

S—— CONTROL LCD

INIT: PUSH
PUSH
MOV
MOV
MOVX
LCALL
MOV
MOVX
LCALL
MOV
MOVX
LCALL
MOV
MOVX
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DPTR #PORT_A

DELAY_KEY

A@DPTR

; INPUT KEY PRESS

A#11111110B.ENTER

SOUND
DELAY1

A#I1I11101B.ESC

SOUND
DELAY!

A#III11011B,ANY_KEY

SOUND
DELAY!

DPL
DPH

DPTR #COMMAND

A #38H
@DPTR,A
WAITBF
A#0CH
@DPTR,A
WAITBF
AH#OGH
@DPTR,A
WAITBF
A#0IH
@DPTR,A

3 8BIT,2LINE,5x7DOT

; DISPLAY ON/OFF

; ENTRY MODE SET

; CLEAR & HOME
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LCALL WAITBF

POP DPH
POP DPL
RET

LOOP_SHOW: PUSH DPL

PUSH DPH
MOV  RO#16
LOOP: MOVX A,@DPTR ; SEND CHARECTER

LCALL WRITE
INC DPIR
DINZ ROLOOP
LCALL WAITBF

POP DPH
POP  DPL
RET

LINE_SET: PUSH DPL
PUSH DPH
MOV  DPTR#COMMAND
MOVX @DPTR,A
LCALL WAITBF

POP DPH
POP DPL
RET

WRITE: PUSH DPL
PUSH DPH
MOV  DPTR#WRITEDATA
MOVX @DPTR.A
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LCALL WAITBF ; WAIT LCD MODULE
POP DPH

POP DPL

RET

WAITBF: PUSH DPL
PUSH DPH
MOV  DPTR#READBUSY
RDYIl: MOVX A@DPTR
JB ACC.7RDY! ; BUSY FLAG

POP DPH
POP DPL
RET

TELE_OUT: DISPLAY CHR!_41,CHRA_12,CHR1_41,CHRB_20
MOV A #00000100B
MOV  DPTR#PORT_C
MOVX @DPTR.A
MOV  A#00H
MOV  DPTR#PORT_A
MOVX A@DPTR.
LCALL DELAY_KEY
CINE A#11111101B,TELE_ST
LCALL SOUND
MOV A #00000000B
MOV  DPTR#PORT_C
MOVX @DPTR,A
LCALL DELAY_KEY
RET

TELE_ST: LCALL DELAY!
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DISPLAY CHRI1_41,CHR1_42,CHR]_41,CHRB_20
LCALL DELAY!
LIMP TELE_OUT

DELAY: PUSH DPL
PUSH DPH
MOV  RO#017H
DL: MOV  RIL#0FFH
DLI: MOV  R2#0FFH
DL2: NOP
DINZ R2,DL2
DINZ RI,DLI
DINZ RO,DL
POP DPH
POP  DPL
RET

DELAY!l: PUSH DPL
PUSH DPH
MOV  RO#02H
DL10: MOV  RI#0FFH
DLIl: MOV  R2#0FFH
DL21: NOP
DINZ R2DL2I
DINZ RILDLI1I
DINZ RODLIO

POP DPH
POP  DPL
RET



DELAY2: PUSH DPL
PUSH DPH
MOV  RO#0AH
DL10_2: MOV  RI#0FFH
DL11_2: MOV  R2#0FFH
DL21_2: NOP
DINZ R2,DL21_2
DINZ RI1,DL11_2
DINZ RO,DL10_2

POP DPH
POP DPL
RET

DELAY_KEY: PUSH DPL
PUSH DPH
MOV  RO#0IH
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DL_KEY: MOV  RI#0AO0H

DL_KEY!: MOV  R2#0A0H

DL_KEY2: NOP
DINZ R2,DL_KEY2
DINZ RI,DL_KEY!
DINZ RO,DL_KEY

POP DPH
POP DPL
RET

DELAY_SOU: PUSH DPL
PUSH DPH
MOV  RO#01H

DL_SOU: MOV  RI1#TFH
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DL_SOU!l: MOV  R2#7FH
DL_SOU2: NOP
DINZ R2,DL_SOU2
DINZ RI,DL_SOU!
DINZ RODL_SOU

POP DPH
POP DPL
RET

SOUND: MOV A #00000001B
MOV  DPTR#PORT_C

MOVX @DPTR,A ; SOUND SPEAKER ON

LCALL DELAY_KEY
MOV  A#00000000B
MOV  DPTR#PORT_C

MOVX @DPTR,A ; SOUND SPEAKER OFF

RET
— CONTROL SOUND l---------
SOUNDI: MOV  A#00000001B

MOV  DPTR#PORT_C

MOVX @DPTR,A ; SOUND SPEAKER ON

LCALL DELAY_SOU
MOV  A,#00000000B
MOV  DPTR#PORT_C

MOVX @DPIR,A ; SOUND SPEAKER OFF

RET

CHRI_10: DB '*= AUTOMATIC =*
CHR1_20: DB '*= TELEPHONE =*
CHR1_30: DB '"*= INSPECTOR =*'



CHRI1_40:
CHRI1_41:
CHR1_42:
CHR1_43:
CHR2_10:
CHR2_20:
CHR2_21:
CHR2_30:
CHR2_31:
CHR2_40:
CHR2_41:
CHR3_10:
CHR3_20:
CHR3_21:
CHR3_30:
CHR3_31:
CHR3_40:
CHR3_41:
CHR4_10:
CHR4_20:
CHR4_21:
CHR4_22:
CHR4_30:
(;HR4_3 l:
CHR4_32:
CHR4_40:
CHR4_41:
CHRS5_10:
CHRS5_20:
CHRS_21:

DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

DB

DB
DB
DB
DB
DB
DB
DB

"*=Mdf.FEB,1995=*

[ T e e T N e e e O

*=KMITL =*

' *MENU*
'>TELEPHONE MODE '
' TELEPHONE MODE '
">INSPECTOR MODE '
" INSPECTOR MODE '
'>OPERATE '

' OPERATE '
*TELEPHONE MODE*'
>NORMAL '

' NORMAL '
>CORDLESS '

' CORDLESS '
SEXIT '

* EXIT '

" *NORMAL*
>DTMF '

' DTME :
'>DTMF *
>PULSE '

' PULSE ‘
">PULSE *
SEXIT '
"EXIT '

' *CORDLESS*
>DTMF '

' DTMF '
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CHRS_22:
CHRS_30:
CHRS5_31:
CHRS5_32:
CHRS_40:
CHRS_41:
CHR6_10:
CHR6_20:
CHR6_21:
CHR6_22:
CHR6_30:
CHR6_31:
CHR6_40:
CHR6_41:
CHR7_10:
CHR7_20:
CHR7_21:
CHR7_22:
CHR7_30:
CHR7_31:
CHR7_32:
CHR7_40:
CHR7_41:
CHR7_42:
CHR7_50:
CHR7_51:
CHR7_52:
CHR7_60:
CHR7_61:
CHR7_62:

DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

>DTMF !
">PULSE '

' PULSE b
'>PULSE *
SEXIT '
"EXIT '
"*INSPECTOR MODE#*
>AUTOMATIC '

" AUTOMATIC '
>AUTOMATIC  *
>SINGLE STEP '

" SINGLE STEP '
SEXIT '
"EXIT '

" *SINGLE STEP* '
>LINE EXCHANGE '
" LINE EXCHANGE
'>LINE EXCHANGE *
'>RING SOUND
"RING SOUND
>RING SOUND  #
>HOOK SWITCH '
' HOOK SWITCH
>HOOK SWITCH *
'>SOUND SYSTEM '
' SOUND SYSTEM '
>SOUND SYSTEM *'
'>DIAL TONE '

" DIAL TONE '
'>DIAL TONE *
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CHR7_70:
CHR7_71:
CHR7_72:
CHR7_73:
CHR7_74:
CHR7_80:
CHR7_81:
CHR7_82:
CHR7_90:
CHR7_91:
CHRS8_10:
CHRS_11:
CHRS8_12:
CHR9_10:
CHR9_30:
CHRO_31:
CHR9_32:
CHR9_33:
CHR9_34:
CHR9_40:
CHR9_41:
CHR9_50:
CHRY9_51:
CHR9_52:
CHR9_53:
CHR9_54:
CHR9_55:
CHR9_56:
CHR9_57:
CHR9_58:

DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
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'>DIAL NUMBER '
' DIAL NUMBER
‘>DIAL NUMBER *

' DTMF NUMBER

' PULSE NUMBER
">FREQUENCY TEST '
' FREQUENCY TEST
'>FREQUENCY TEST*
'SEXIT '

' EXIT '
'SOUND TEST BY...
'SPEAK... '
"TELEPHONE, PLEASE'
'INSPECTING... '

' ONADPAGSH T

' ***FAI:L*** '

' ***’I’EST***

ol %k ON HOOK FakR T

* e ofe ¢ OFF HOOK et

' EXIT--->ENTER °

' NUMBER 1 PASS "

' NUMBER 2 PASS '

' NUMBER 3 PASS '

' NUMBER 4 PASS '

' NUMBER 5 PASS

' NUMBER 6 PASS °

' NUMBER 7 PASS

' NUMBER 8 PASS '

' NUMBER 9 PASS "



CHR9_59:
CHRO_10:
CHRO_11:
CHRO_12:
CHRO_13:
CHRO_14:
CHRO_15:
CHRO_16:
CHRA_10:
CHRA_11:
CHRA_12:
CHRA_20:
CHRA_21:
CHRA _30:
CHRA_31:
CHRA _40:
CHRA _41:
CHRA_S50:
CHRA_S1:
CHRA_60:
CHRA_61:
CHRB_10:
CHRB_11:
CHRB_20:
CHRB_21:

CHR_HP10:
CHR_HP20:
CHR_HP21:
CHR _HP30:
CHR_HP31:

"DB

DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

' NUMBER 0 PASS'
"' NUMBER * PASS'
' NUMBER # PASS'
"NUMBER A PASS'
' NUMBER B PASS'
' NUMBER C PASS'
"NUMBER D PASS '
" NON PRESS
“*= PHONE IN =¥

'DO YOU WANT TALK'

*= PHONE OUT =¥

' YES -->ENTER '

' NO -->SELECT"

* DO YOU WANT *
'CHECK TELEPHONE °
'CALL AGAIN PRESS'
"* ESC + ENTER *

13k e vk YOU W’ANT 5 %% det
‘CHECK TELEPHONE '
'CALL AGAIN.
ks O KL <-kEH

*= SPEAKING =*
**= TELEPHONE =*
"*=END -->ENTER=*

L T L e 1 e 1

' *STATUS WORK*
' NORMAL, DTMF '

' NORMAL, PULSE

' CORDLESS, DTMF *
' CORDLESS, PULSE'
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CHRF_10: DB "ESC-->CORDLESS*

CHRF_20: DB '*FREQUENCY DATA¥*
CHRFC_10:
CHRFC_11:
CHRFC_12:
CHRFC_13:
CHRFC_14:
CHRFC_15:
CHRFC_16:
CHRFC_17:
CHRFC_18:
CHRFC_19:
CHRFC_21:
CHRFC_22:
CHRFC_23:
CHRFC_24:
CHRFC_25:
CHRFC_26:
CHRFC_27:
CHRFC_28:
CHRFC_29:
CHRFC_30:
CHRFC_00:

DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

'‘Base<->Port(MHz)'
' 1.665 49.670 ' .
' 1.690 49.770 '
'1.695 49.830"'

" 1.710 49.845 '
'1.725 49.860
' 1.730 49.875

" 1.750 49.890
" 1.755 49.930 '
" 1.770 49.970v°
'46.610 49.670 '
'46.630 49.770 '
'46.670 49.830
'46.710 49.845
'46.730 49.860 '
'46.770 49.875"'
'46.830 49.890
'46.870 49.930
'46.930 49.970°
'46.970 49.990'

" EXIT --> ESC '

END
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Block diagram of HD44780 interior

v ———
G"c Address Timing generation 3 CL,
ND ——ee P cL
. counter {AC) cireuit 1
0S¢ ———p 7 73 M
0SC, e - 1. '
EEINE
5218153
EMEY 3
574 ) §§ Display daca = §
RS ——» == RAM Z |6 ]9 [g
" .
RIW ~—d , {00 RAM) z ¥ é > COM, ~COM,,
c H Ja 80x8 bits .9 & E
= == 2 -
L 13 : £ )
08, ~08,~ O |4 z| s { £3
4 T et Q . T ]
- D Qo <
08, ~08, ~—¥—{ F; 5{ r? 8/ £z
83 3 Y 38
3 -
a¢s Character Character 3 g
generatar generator 8 10 ] a0
ROM ROM £ 2% r—r— SEG, ~SEG,,
{CG RAM) I lcGRAM) 235 -
512 bics 7200bits (|0l (93 g2
a3
Y\ 3 |
Power supply Vym——— 5 . 5
for liquid v
erystal V’ > 1 i
display drive ¢ > Pataitai/serial data conversion *
V—— cl.reull v 20-vit shift register —————e0
(P arsilel date —serial data)

L ¥ o4,k - v N . X
intiu Tna Fauan TawInndiie HD44T80 :snmi’fuﬁaga 4 BIT w4 wAzdayanduasum
U

kfruﬁm‘{a 4 BIT a7
Ky

RNV /"

— /U

ou. 722X T X TR K ST DR
08 222X 1o X & XN ST,
08+ 222X Tt X TR XSRS,
08, Z22X T X TR XXX UGN

lnatructaad IR) write Busy flay (BF) and [ Cota rgisier {DR) read

—_—

address counter (AC) reed

d-bit data trensfer example

RS
R/“"—_/ ﬁ;__
R—/—\L_m /1 /——\ \ P A\
SN mareram— N —
0. 72X Sm YZZ orr QL vor 20 8uus TN i XL,

Bury flag check ’ lnstruction write

Instriztion wene | Zuap (lax cherk l By "l‘l chaek

Exampie of busy flag check timing sequenca




Exampie of interfacing to Z80 MPU

)
Ay bd - A JChip
A H ‘EV
D"C | j\, D> Qb~t
® Dy 1 .
z 8o S LCM
MPU N 3 A
4 Bl (LCD-1)
forRG—~ —
i H
Wl H e RW
D8, !
VU< ok |

L1 WNINAE LCD  NODULE (HD44780 iU CONTROLER) + Jnfiutsuy it le

nmugﬂuuuﬁqzu
oM
o [ ] ) z
RD TaRE
. LCM
5 Wi ! — :q i‘l‘;‘:'_ (LCD-1)
il s
* S _1 | H RAW
304 Il 1
ALE Lt ’ —s Qq RS
1
Ay HH ’j ] T (74LST4)
/\.[| R D
AD. HIEEERE [aDs D8,
? > !
.xn.;< D8,

RS

Example of connection with LCM being used as ¢ part of memories on the determined addrens.
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Ave €3, LCM ‘e
A cs, PAq R3 oMy ~ f~—
A CS8, COM,
A s PAy W Connected
) ! <D
HD44180 to L
HD&sBOO Ae RS, PAe E .
Rw R sl SEG,~ e
YMA SEG
M e , "
PBe~PBs DBe~DB1y
DBe~DB, 5 De~Ds
Fig. 4 Example of interface to HDEBBOO using PIA (HD68B21)
Connecting directly to the 8 bit MPU bus line
LCM
YMA oMy e
2y E “COM, ( (v
7 Au / HDss7230 Conmected
nnecte
HDes oo Ao RS to LCD
RW R/w s£6, 59
~SEGqq
Dy~ D+ -4 D8, ~0D8¢
13
Examqle of interfacing to the HD6B0S
LCM
% : coM ‘e ]
Ag~Ar DB,~DB, __cb}"“-——r‘—- !
- - HDsa41820 Connected
HD68OS Ce E v to LCD
c, RS SEG, bt
ISEG., J
Cy R w
Example of interfacing to the HD6301
LCM
P as coM, HE] ]
P RAW oM, [
Pye E
HD+ 4180 iurl:rc"cskd
upeso
D 1 P(-:P., " DB,~DB, 40
SEG) eyl
~SEG.q J
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8717179R HY HD44780

[ﬁ Cade E lon time | € time
> Instruction Descriotion {whan tose is iwhan toscis
i 250 kHz) 160 kHz)
RS [R/w {087 {086 [CB5 084 | 083 | 082 OB | O8O Neote 1 Note 2
. Clasrs ail disolay and returns the
" Clear display o] 0 0 0 0 0 0 0 0 1 cursor 1o the home position 82us~i1.564ms {1203 ~49 ms
3 {Address O},
R .
! .
. Rerurns the curtar to the home posi-
i i tion [Address O}, Also returng the
Rerurn homs s} 0 9 s} 0 0 0 0 1 . ditplay being shilted to tha original Our~186ms |120uc~48ms
ith 00 RAM rsmain
unchanged.
Seta the curior maove direction and
€ ith ift the di .
ntry mode ° o 0 0 o 0 0 1 "o s specities or n‘n( to shift the disaley 40 s 120 us
et These operations are performed
é during datas write and read. !
. Sets ON/OFF of ail dipiay (D1,
£ N :
Oisotay ON/ 4 6 | g j o o o {0 |1 10 ! c | 8 |cursorQNOEF IC), and blink of 40 us 120 s i
OFF control - N
¥ cuesor position character {B).
T " )
Cursor and i Moves the cursor snd shifts the '
. . . . . . «
eplay shift Q [+] i [+] 0 0 1 SI/IC [RIL disotay without changing CO RAM 0 ut 120 ut
' H H cantents
| ! ! ~ -
| i Sets intertece cata T::\-qlh {oL} H
Finctionsey ! 0 i o Q [+] 1 oL N F . . number of disolay lines {L) ana 40 us : 120 us
§ ' <haracter font {F). i t
! : ! |
] T - :
; Set CG AAM | 0 ; ! . A :m the cG a:m aq:;u.‘ €G RAM w ; 120
* address. N . [ole] l(l- 1% wnt 3nd recet atter tnis us : U s
! H t seeting.
' B ' i
! ] ; '
| Set DD RAM ! . ; R Sets fhu 00 H:M x.!urcu; DDhRAM w© 120
aadress l . - - 00 daty is 3ant and regeived after this . K1 <0 us
setung.
Aesd busy o ' ac .H!ldi ?usv flag (B.Fl utdlcnm‘q . :
lisg & address internal operation is being performed us e
and rzeds address countar contents,
‘Nrite data ' Virites ¢ ‘im CORAMoor CO :
10 CG or ! Write Data tes cara fto orss 20 us 1 120 us
. RAM, !
00 RAM : :
H ! P H i 1
; Ruad dats : 3 Resds caza trom OO RAM or CG : i
‘G er to i ] Resa Drta RA.M <3 us § 120 us %
. 00 RAM Lo ’ ' :
! i : |
. i
H ; /0 s i:  increment [#1] 1O = &: Cacramant {—3) CO RAM: Disstay data RAM Zxecution time chancet woen !
. t S = 1Y Accomoanies ditolay shift. CG RAM: Character generator RAM | frequency changes, ;
: SIC < 1: Oisolsy sult  SIC = 0:Cursor mave Acg: CG RAM address i (Exsmaie) i
; RIL = t:  Shilt 1o tne rignt, Apo: 00 RAM sddress When togc is 270 krz: i
i AL =Q:  Shift o tne lalt. X Corresoonds 1o cursor ! !
: ' oL =1: 3Sbit OL =0: 4bits sadress. ! o 30 ., i
: i N et Qlines N =0z Iline AC: Address counter used for uS X oog T M !
. : F *i: SxiOdots F  =0: 5x27dou ot of 00 and CG RAM H
'
i 3F =1: Iaternally coerating 1ddress, H
i 9F =0:  Can scceat inttruction i
! B -

*No effzct
Notes 1. Appiied to models driven by 1/8 duty oc 1/{1 duty.
Applied to models driven by 1/16 duty.

-




193

CHARACTER FONT TABLE

rirgner
Lower™3$%st
Aher™

I ERT' A EREY)

sranorerfusaforn fuss frorfiion) s

aann OOIOII‘NH

wux%0Y00

XeXWWOot

nRaxYUIY

xaxxu01l

evxn U

naa0ivl

x¥GL1Q

LT T IINE]

2xnnlG30Q

xxxA{UUl

XxuulUly

axxalugl

xunn{109

sewat 113

amaatill g

i
i ole
i
i

MOTE: CGRAMisa CHARACTER GEMERATCOR RAM having ¢ starage function of
characzer pattern which enable to change freely by user’s program.
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Electric maximum ratings
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Environmental conditions
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2 e
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meergure Coersion
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igh Te i
High Temoeranre Siorags condiion lr'Own' r‘m

Siorage 66 ~ 100 Hrs at -—0 - 2"'3 sursounding xnmu then siorage 4 Hrg 2t o3

Low Tamnaran rage
ow Tamnerature Storag songition (Powse O ..o 3w e

3
i
;
Low Temzerature Coeration ; Coerating 96 - 100 Hrs al 0 = 2°C surrounding temo,
'
H
it
i
i
.

< A ) . 7 "A"ﬂcﬂ 8504 Ay

P Swrage 86-100
rrmgy :_-:mr_-m:—~ 13n yar O Mo e

g nosstea (LY
N - Qepyrt - g
Samo Pruct L meace taees

¢ anrage 4 oeer

22 =unn s

NOTE The adave mnaitan i4 onlv raprasantanive, and mav. hifar in case a! customered Yoecticauons

Ta = 25°C
item . Symcot ' Congition ' Min, ! Typ. Urnt Noias o s2e
- — - - . - . . ’p . .. s o . .
l Yoty ar ; 52 ot ; st : - ) - P —
Canrrast rann « ' - f 2 - - -—
. | C . . _
I Regnaneg nma yrgey . . _ . B -
=3t ' g -
i N ~aze H . 220 ’
| Resgonge tree il . 2 3 - H ==t H . -5 -
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Iso?-cM0os MT8870C/MT8870C-1
Integrated DTMF Receiver

i s SR AT BRI B i A
9161-002.094-MA ISSUE 1 November 1987
Features
¢ Compiete OTMF Recel_ver Pin Connections
¢ LowPawer Cansumption
. lnt'ernalGam Semng Amplifier N+ 1 e B voo
¢ Adjustable Guard Time IN- 2 17 I suGT
¢ Central Office Quality Gs jJ 3 18 % ESt
) VRef 4 15 J sto
. Povf/e_r down Mode INH g s 14 [J a4
¢ Inhibit Mode . pwon O] 5 13 [ @3
osct 17 12 %QZ
H H . osQ [] 1 Q1
Applications " vss E 9 10 [J roe
¢ Receiver System for British Telecom (BT) or

CEPT Spec (MT8870C-1)
Paging Systems
Repeater Systems/Mobile Radio Ordering Information

g’ed"tc"c' d SV“IE”“ MT8870CE/MTS870CE-1 Plastic DIP
emate Lontro MTS870CC/MT8870CC.1 Cerdip

Personal Computers _ MT8870CS/MT3870Cs-1  SOIC
relephone Answering Machine ~d40°Cto +85'C

* ® @ ¢ o o

Description high and low group filters; the decoder :uses
digital counting techniques to detect and decode
The MT8870C/MT8870C-1 is 2 complete DTMF all 16 DTMF tone-pairs into 3 4-bit code. Zxternal

receiver integrating both the bandsplit filter and component caunt is minimized by on ¢hip provision
digital deccder functions, fabricated in Mitel’s of a differential input amplifier, clock oscillator and
douole poly 1SQ2.CMOS technology. The filter latched three-state busintariace.

section uses switched capacitor techniques for

vYDO  VSS . YRel INH
;N !
J Y
PWDN 31AS
CIRCUIT :s::ER

e e HIGH GROUP

POWER  ine arer 1.0 | oiGiTaL cooe E—-!I'QZ
OETECTION CONVERTER 1 l
i
oy

LE3 olAL . 25RO CROSSING ALGORITHM | | ANO LATCH
TONE OETECTORS

N- §
FILTER

as J- LOW GROUP
FALTZR _U-

TO ALL
| St STESRING
{>c CHIP —“— GT LaGIC

cLocxs
M ; ;

L K | L] Lo 8
osct 0sQ2 SuGT 1313 S$TD TO€

Figure 1 - Functional Block Diagram
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. Figure S- Basic Steering Circuit

tem =(ReCy) In (Voo / VooVl

tora = (RyC} In (Vg Vigy)

2= (RA,)/ (R, + 7))

1) decreasing tory: (tgrs <tgra)

g ={RClin (VQQ/ (Voo'V's.”

tra =(ReCy) N (Vg / Virg,)

Re=(RyRy)/ (R, + Ry)

Q& ==
SUGT
A2 L i ;
Ry b) decreasing tgra: (torr > tora)
25¢

Figure 6- Guard Time Adjustment
Crystal Oscillator

The internal clock circuit is completed with the
addition of an external 3.579545 MHz crystal and is
normally connected as shown in Figure 2 (Single
£nded Input Configuration). However, it is possible
to configure several MT8870C/MT8870C-1 devices

Voo o A MT3870C/
o N MT2870C-1
+
L ¢ -
VYoo IN=
SH/GT v, o F—~AAA—
¢ R
ree——“ AN i
£st ! ‘
R
Sto
L
MT8870C/ fara=(RCY IR (Vag 1 Vrsd R
MT2870C-1
tor =(RQ 0 (Vg / (Vg
OIFFERENTIAL INPUT AMPLIFIER

€y =C; = 10nF
Ry=R=Rg=100KkN
R,=60k . Ry=1375kN

Ry= _'11,_.
Ry Ry

All resistors are = 1 % tolerance.
Al capacitors are =S % tolerance.

VOLTAGE GAIN (A, dith= 33
Ry

INPUT IMPEDANCE

2
1
(Zinower) =2/ »,%4 E)

Figure 7- Differential Input Configuration

employing only a single oscillator crystal. The
oscillator output of the first device in the chain is
coupled through a 30 pF capacitor %o the oscilator
input (OSC1) of the next device. Subsequent devices
are connected in a similar fashion. Refer to Fiqure 8
for details. The problems associated with
unbalanced loading are not a’'concern with the
arrangement shown, ie; precision balancing
capacitors are not required.

To OSC1 of next
MT8870C/ MT8870C-1

—

A X-tat
osct —]_ osca
|
0s¢2 : H osC
C
C=1300of

X-tal =3 579545 MHz

Figure 8- Oscillator Connection
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502.cMOs MT8870C/MT8870C-1

AC Electrical Characteristics .- Voo =5 OV E5%, Vig =0V, -40°C 5 To s +35°C, using Test Circuit shawn in Figure 2.

. Characteristics =~ - “Sym | Min | Typt | Max | Units Conditions
1 Tone present detect time top S 11 14 ms |Note 12
2 ; Tone absent detect time toa 0.5 4 8.5 ms | Note 12
3 A’A Tone duration accept tage 10 ms | User adjustable
41 L | Toneduration reject mEc | 20 ms | User adjustabie
5| G |Interdigit pause accept to 40 ms | User adjustable
5 Interdigit pause reject tao 20 ms | User adjustable
7 Propagation delay (St to Q) teq 8 "1 ws | TOE=Voo
8| 4 |Propagation delay (St to 5tD) ta5t0 12 16 us | TOE=Vpo
— 2 —
9 ; Qutputdatasetup (Qto StD) tQso 34 #s | TOE=Voo
10| ¥ | Propagation delay (TOE to Q ENABLE) | torg 50 ns 'S%ad:f 10kQ,
H P
" Propagation delay (TOE to Q DISABLE) | 'PT0 300 ns 'S%"d;’f 10kQ,
p
12 Crystal /clock frequency fc |3.5759(3.5795(3.5831| MHz
13 f Clock input rise time el 110 | as | Ext. clock
14} o | Clock inpyt fail time tuLct 110 ns | Ext. clock
15| 5 [Clockinput duty cycle OCc, | 40 | 50 | 30 | % |éxtclock
16 Capacitive load (0SQ2) Cio 30 pF

* Typical figures are at 25°C and are for design a1d only: 1ot guaranteed and nat subject to production testing.

Yag
[+
otme C— —
Input al MT8370C, MT8870C-1 t
—_1IN= U Yoo 1—9
KX—C IN- sugT O .
—u: GS £Se [ ] AAAA 3
K ] Vaer sig P10
Q—————J qs B———0O
O———(] rown q pB————0O
] os¢t q |——C MOTES:
X-tal L3 1 osc2 qt p—————O ARy =100k0 21 %
: Vg TOE :—— Ry=300%Q 1%
I . € Cr=100aF =5 %

X-tal 23.57954SMHz2 =0.1 &

Figure 2 - Single-Ended Input Configuration



199

1s02-cMOs MT8870C/MT8870C-1

EVENTS A ) 3 | ¢ | e [ F |
TR i e o treC i ‘= 4 t00 4
. . . 0 t'o ] +
Vi | l TONE TONE
n l l TONE #n #nel anel
. top e -+ - .4_ toa
Est T T | om L] | L
)
- > lana
1 [ 1
SUG | —— L [ { S Vg
: gt .
ginntii HIGH IMPEDANCE
Q1.Qa DECQOED FONE # (a-1) X .: s n >__<E
o ) 'r _] E !
1
1
Sto - e e tort
> 1
TOE

EXPLANATION OF EVENTS

A)

3
~

0)
3

3]
G}

TONE JUASTS OETECTZO, TONE DURATION INVALIO, QUTPUTS NOT UPOATED. -

TOME 4nQETECTED, TOME DURATICN VALIO, TONE DECQOED AND LATCHED 1M QUTPUTS.

ZMO OF TONE #n DETECTED, TOME ABSENT DURATION VALID, QUTPUTS IEMAIN LATCHED UMTIL MEXT VALIO TONE,
QUTAUTS SWITCHED TO HIGH IMPEDANCE STATE,

TONE #n~ | DETECTED, TOME OURATION VALIO, TONE DECOOED AND LATCHED IN QUTPUTS (CURRENTLY HIGH
IMPEOANCE).

ACCIPTASLE DROPOUT QF TOQME #a+1, TONE ABSENT OURATION INVALIO, QUTAUTS REMAIN LATCHED,

SNO OF TONE #n + 1 DETECTED, TONE ABSENT OURATION VALID, QUTPYTS REMAIN LATCHED UNTIL NEXT VALIO TONE.

EXPLANATION OF STMBOLS

Il.
5t
SUGT
Q-4
5t0

TOE

DTMF COMPOSITE INPUT SIGNAL .
ZARLY STEERING QUTPUT. INDICATES DETECTION OF VAUIO TONE FREQUENCIES.

STEZAING INPUT/GUARD TIME QUTPUT. DRIVES EXTERNAL RC TIMING CIRCUIT,

1.31T DECODED TONE QUTAUT,

OELAYED STEZRING QUTPUT. INDICATES THAT VALID FREQUEMCIES HAVE JEIN PRESENT/ABSENT FOR THE REQUIRED
GUARD TIME THUS CONSTITUTING A VALID SIGMNAL.

TONE QUTPUT EMASLE (INPUT). A LOW LEVEL SHIFTS Q;-Q, TO TS HIGH IMPEDANCE STATE.

MAXIMUM DTME SIGNAL DURATION NOT DETZCTED AS VALID.
MINIMUM OTMF SIGNAL DURATION REQUIRED FOR VALID RECOGNITION,
MINIPMUM TIME 3ETWEEN VALIO OTMF SIGNALS.

MAXIMUM ALLOWABLE DROP OUT DURING VALIO OFME SIGNAL.

TIME TO DETECT THE PRESENCE OF VALIO OTME SIGNALS.

TIME TO OETECT THE A3SEMCE OF VALIO OTMF SIGNALS.

GUARD TIME, TONE PRESENT. )

GUARD TIME, TONE ABSENT,

Figure 3- Timing Diagram
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Functional Description

The MT8870C/ MT8870C-{ monolithic DTMF receiver
offers small size, low power consumption and high
performance. Its architecture consists of a bandsplit
filter section, which separates the high and low
group tanes, followed by a digital counting section
which verifies the frequency and duration of the
received tones before passing the corresponding
code to the outputbus.

Filter Section

Separation of the low-group and high group tones is
achieved by applying the DTMF signal to the fnputs
of two sixth-order switched_capacitor bandpass
filters, the bandwidths of which correspond to the
low-and high group frequencies. The filter section
also incorporates notches at 350 and 440 Hz for
exceptional dial tone rejection (see Figure 4), _€ach
filter output is followed by a single order switched
capacitor filter section which smooths the signals
prior to limiting. Limiting is performed by high-gain
comparators which are provided with hysteresis to
prevent detection of unwanted low-level signals.
The outouts of the comparators provide full rail
logic swings at the frequencies of the incoming
DTMF signals.

Decoder Section

Following the filter section is a decoder employing
digital counting techniques to determine the
frequencies of the incoming tones and.to verify that
they correspond to standard DTMF frequencies. A
complex averaging algorithnr protects against tone

simulation by extraneous signals such as voice while
providing tolerance to small frequency deviations
and variations. This averaging algorithm has been-
developed to ensure an optimum combination of

immunity to talk-off and tolerance to the presence

of interfering frequencies (third tones) and noise.
When the detector recognizes the presence of two
valid tones (this is referred to as the “signal
condition” in some industry specifications) the
“Early Steering” (ESt) output will go to an active
state. Any subsequent loss of signal condition will
cause ESt to assume an inactive state (see “Steering
Circuit”™).

Steering Circuit

Before registration of a decoded tone pair, the
receiver checks for a valid signal duration (referred
to as character recognition condition). This check is
performed by an external RC time constant driven by
ESt. Alogic high on ESt causes v, (see Figure 5) to rise
as the capacitor discharges. Provided signal
condition is maintained (ESt remains high) for the
validation period (tg7p), v, reaches the threshold
{Vrgq) of the steering logic to register the tone pair,
latching its corresponding 4-bit code (see Table 1)
into the output latch. At this point the GT output is
activated and drives v¢ to Vpp. GT continues to drive
high as long as £St remains high. Finally, after a
short delay to allow the output latch to settle, the
delayed steering output flag (5tD) goes high,
signalling that 3 received tone pair has been
registered, The contents of the output latch are
madeavailable on the 4-bit output bus by rawing
the three state control input (TOE) to a logic high.
The steering circuit works in reverse to validate

0 - ;
7 T T e
. s S s
= z
/ /Y\ “ OTMF TONES
20 f A=697 Hz
ATTENUATION / | j 3=770Hz
“ / /A FAL
¥ ] ! 2= 1209 He
g
“ H=1633 Hz
20 [L o, ] ‘ — 6
|
7. N DN
50 N' 7] N N
t MAp .
R 1 kHe
f X A8 CO E F G H
FREQUENCY (Hz) :

Figure 4- Filter Response
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MT8870C/MT8870C-1 1502-CMOS

Pin Description

Pin # ] Name Description

1 IN+ | Non-inverting Op-Amp (Input).

2 IN- Inverting Op-Amp (Input).

3 GS Gain Select. Gives access to output of front end differential amplifier for connection
of feedback resistor,

4 VRe! Reference Voltage (Output), Nommally Vpo/ 2 is used to bias inputs at mid-rail (see
Fig.2).

S INH Inhibit (Input). Logic high innibits the detection of tones representing characters A, 8,
Cand D. This pininput is internally pulled down.

6 PWDN | Power Down {Input). Acuve high. Powers down the device and mh:bns the oscillator.
This pin inout is internglly pulled down.

7 oscCt Clock (Input).

8 0SC2 | Clock (Qutput). A 3.57954S MHz ¢crystal connected between pins OSC1 and OSC2
completes the internal oscillator circuit. .

Ves Negative Power Suppiy (Input).

10 TOE Three State Qutput Enable (Input). Logic high enables the outputs Q1-Qd. This pin is
pulled up internally.

11-14 Q1-Q4 | Three State Data (Output). When enabled by TOE, provide the code ccrresponding to
the iast valid tone-pair received (see Table 1). When TQE is logic low, the data outputs
are high impedance. ’

15° Sto Delayed Steering (Qutput).Presents a logic high when a received tone-pair has teen
registered and the outputlatchrupdated;returns tologic lowwhen thevoitage on-

SUGT falls below Vrg

16 ESt Early Steering (Qutput). Presents a logic high once the digital algorithm has detected
a valid tone pair (signal condition). Any momentary loss of signal condition will cause
gStto return to a logiclow,

17 St/GT | Steering Input/Guard time (Qutput) Bidirectional. A voitage greater than Vg,

¢ detected at St causes the device to register the detected tone pair and update the

output latch. A voltage less than Vig¢ frees the device 1o accept a new tone pair. The
GT output acts to reset the external steering time-constant; its state is a function of
£S5t and the voitage on St.

18 Voo Positive power supply (Inout).
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b

Digit | TOE | INW | 85T | Q, | Q; | Q1 | Q,

ANY | L X . z z z
! H L H Q Q9 Q9 1
2 H L H Q Q ! Q
b H L H 0 ] 1 1
4 H L H Q 1 [¢] Q
s H L H Q 1 Q 1
5 H L H Q 1 1 Q
7 H L H 0 i 1 1
[] H L H 1 ] [ 0
9 H L H 1. ] 0 1
9. loH | L 4 1 a9 1 0
g H L H 1 0 1 !
4 H L H 1 1 Q Q
A H L H 1 1 h] !
3. HofoL H 1 1 1 0
¢ H L H 1 1 1 1
3] H L ~ Q v} Q Q
1 H H H 0 a3 ] 9 ]
1 H H H 0 bl 1 0
3 H e H Q Q 1 1
4 H H H 0 ! b] b]
H Ho| M H ] t 3 !
5 4 | M “ b] ; t ] oo
? H ol ow H 0 ! 1 t
3 ™ H < 1 b] 3 Q
3 o] H b ] 1 s} 9 1
[} H H H 1 0 1 0
. " H H ! 9 1 1
s+ | H H H 1 vofoa 0
A joH H L | undetectad, the autput
3 H H L code will remain the same
¢ H H I as the previous detected
0 H H L |code

L =tOGICLOW, H = LOGICHIGH, Z =HIGH IMPEDANCE
Table 1- Functional Decode Table

e interdigit pause between signals. Thus, as well
“3s rejecting signals too shart ta be considered valid,
the raceiver will tolerate signat interruptions
(dropout) too short to be caonsiderad a valid pause.
This facility, together with the capability of selecting
the steering time constants externally, allows the

designer to tailor performance to meet 3 wide

variety of system requirements.
Guard Time Adjustment

In many situations not requiring selection of tone
duration and interdigitai pause, the simple steering

circuit shown in Figure S is applicable. Component
values are chosen according to the formula:

trec=top +tgTP
to=toattgTa

The value of top is a device parameter (see Figure 3)
and tgec is the minimum signal duration to be
recognized by the receiver. A value for Cof 0.1 uf is
recommended for mast applications, leaving R to be
selected by the designer,

Different steering arrangements may be used ta
select independently the guard times for tone
present (tgrp) and tone absent (tgra). This may be
necessary to meet system specifications which place
both aecept and rejectiimits on both tone duration
and interdigital pause. Guard time adjustment also
allows the designer to tailor system parametears such
as talk off and noise immunity. Increasing tgee
improves talk-off performance since it reduces the
probability that tones simulated by speech will
maintain signal condition long 2nough 0 be
registered. Alternatively, a relatively shart tzec with
along tog would be appropriate for extremely noisy
environments where fast acquisition time and
immunity to one drop-outs are required. Dasign
information for guard time adjustment is shown in
Figure 6.

Power-down and Inhibit Mode

A logic high aoplied to pin 6 (PWON) will powar
down the device to minimize the power
consumoation :n a standby modae. It stops the
oscillator and the functions of the filters.

Inhibit mode is 2nabled by a logic high input to the
pin 5 (INH). It inhibits the detection of tones
representing charactars A,8,C and O. The autput
code will remain the same as the previous detected
code (see Table 1),

Differential Input Configuration

The input arrangement of the MT8870C/MT8870C-1
provides a differential-input operational amplifier
aswell as a bias source(Va,4) which is used to bias the
inputs at mid-rail. Pravision is made for connection
of a feedback rasistor to the ap-amp output (GS) for
adjustment of gain. In a single-2ndad configuration,
the input pins are connected as shown in Figure 2
with the 0p-amp connectad for unity gain and Vaet
biasing the input at {Vgqo. Figure 7 shows the
differential canfiguration, which permits the
adjustment of gain with the feedback resistor Rs.
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Absolute Maximum Ratings’

Parameter Symbol Min Max Units
1| OCPower Supply Voitage Voo 6 v
2| Volitage cn any pin " Vgg— 0.3 Voo +0.3 v
3| Current at any pin (other than supply) I 10 mA
4| Storage temperature Tsrg -65 + 150 °’C
5| Package power dissipation . Po 1000 mwW

"Exceeding these values may cause permanent damage. Functional operatian under these conditions is notimplied.
Derate a00ve 75 °C at 16 mwW 1 °C. All leads soldered to board.

Recommended Opera ting Conditions - Voltages are with respect to ground (Vg) unless otherwise stated.

’ Parameter - Sym | Min | Typ’ | Max | Units Test Conditions )
_w OCPower Supply Voltage Voo | 4.75 5.0 5.25 v
2 Operating Temperature To -40 -85S C
T Crystal/Clock Frequency fc 1.579545 MHz
2] Crystal/Clock Freq.Tolerance Afe *0.1 %

! Typical tigures are at 25°C and are for design aid only: not guaranteed and not subject to produciion testing.,

DC Electrical Characteristics - vap=35.0V: $35. V=0V, 40°C 5 To s + 35°C, unless otherwise stated

| Characteristics i Sym{ Min | Typs Max I Units (l Test Conditions |~
P S |Stancby suoply current 200 100 uA | PWON=Vpo
2 L,’ Operating supply current oo 3.0 2.0 mA
—; z Power consumption Po 1S 50 mW | fc=13.579545 MHz
Y
4 High level input Vin 3.5 V | Vpp=5.0V
L
S Low level input voltage Vi 1.5 V  |Vpg=3.0V ]
E :, Input leakage current i Iy, . 0.1, #A | Vin=Vgs0r Voo
71 7 iPullup (source) current Iso 7.5 20 uA | TOE (pin 10} =0,
? ’ Voo =3.0V
T s [Pull down (sink) current Is) 15 45 uA [INH =350V, PWDN=5.0V,
Voo =35.0V
3| [Inputimpedance N+, IN—=)| R 10 MQ | @ 1 kHz
10|  [Steering threshold voltage | Vree | 2.2 25 | V | Vop = 5.0V
11 Low level output voitage Vot Vs¢=0.03] V |Noload
121 8 High level outputvoltage VOH |Vpp-0.03 V | Noload
E : QOutput low {sink) current. lor 1.0 5 mA |Voyur=0.4V
141 y [Output high (source) current| lox 0.4° MmA | Voyr=4.6V
_I__S— ; Vaefoutput voltage VRet 2.4 2.7 V | Noload, Vpp = 5.0V
16 Vaef QUipuUt resistance Rogr 10 kQ

' Typical figures are at 25°C and are for design aid only: not guaranteed and not subject to oroduction testing.
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Operating Characteristics .v,,=5.0v£5%, Vig =0V, 40°C s Ty S +85°Cunless otherwise stated.

Gain Setting Amplifier

Characteristics Sym Min Typ: | Max | Units Test Canditions

1| lnputieakage current i 100 nA  [V¢ss Vin SVpo

2 | input resistance A 10 MQ

3 | input offset voitage Vos 25 mv

4 | Power supply rejection PSRR S0 d8 | 1kHz

5 | Common mode rejection CMRR 40 d8 -3.0Vs Vys30vV

5 | DCopenloop voltage gain Avor 32 d8

7 | Unity gain bandwidth fc 0.30 MHz )

8| Qutput voltage swing Vo 40 Vog |lLoad =100kQ to Vss
L 9 | Maximum capacitive foad (G3) Cy 100 af

10 | Maximum resistive load (GS) R, 50 xQ
« 11| Common mode range Veum 2.5 Vae {Noload

MT8870C AC Electrical Characteristics®

Voo = 5.0V 3%, Vi =0V, .40°C 5 Tq s +85°C, using Test Circuit shawn in

Fiqure 2,
‘Characteristics Sym Min Typ: | Max r Units Notes”
alidi anal level -39 d8m | 1,2,3,5,6,9
e [l
| [ s
signal) -1 d8m }1,2,3,5.5,9
363 | mVays | 1.2,3,5.5.9
—Z Meagative twist accept 5 d8 2.3,6,9
—T Positive twist accept 8 d8 2,1,6.9
a2 Fraquency deviation accept L1.5% *+ 2Ky i 2,1,5,9
__'; Frequency deviation reject +3.5% 2,3,539
T Third tone tolerance ~16 d8 2,3,4,5,3, 10
7] Moise tolerance -12 d8 2,3,4,5,7,3,10
3] Dial tone tolerance | =22 d8 §2,3,4,53.9,11

Typcal figures are at 25 'Cand are for azsign aid onty: natquaranteed and Aot subject ta oroduction testing.

*NoTEs

1.a8m= decbeit above or below a reference power of | mW into 8 630 ohm load.

- Jigit sequence consists of all DTMEF tonas.
. Tone durat:an = 40 my, tone pausa = 240 ms,

Tone pairisdeviated by £1.5% 2 2 Hz,
Jandwedth limitad (3 <HZ ) Gaussian noise.

~ O e -

w

. For an error race of Yetter than 11n 10,000.

. Signal condition cansists of nominal DFMF frequencies,
Joth tonesn camoasite signal have an equal ampiituce,

The precise dial tone frequencies are (350 Hz and €30 Hz) = 2%,

'0. Aeferenced 0 lowest level frequency comoanentin OTMF signal,
11, Refarenced to the minimum valid aczeoc teval.

12. Far quard time calculation purposes,
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MT8870C/MT8870C-1 1502-CMOS

MT8870C-1 ACElectricalCharacteristics' . vyo=5.0v+5%, vy =0v, 40°C < To < +85°C

shown in Figure 2.

, using Test Circuit

Characteristics Sym Min Typ' | Max | Units Notes*
Valid input signal levels -3 +1 dBm |Vpp=35.0V
—:— giega::ntone of composite 318 369 | mVams 1,2,3.5.6.9
-37 dBm |Vpp=5.0V
2 Input Signal Level Reject 0.9 MVams 1,2,3,5,6,9
3] Negative twist accept ] a8 2,389
4] [Positive twist accept 6 d8 |2,3,6.9
_? Frequency deviation accept =1.5% * 2 Hz X 2.3,5.9
5 | frequency deviation reject +£35% . 2,3, 5,9
7] Third tone toterance -18.5 d8 2,3,4,5, 9,13
8| [Noise tolerance | 12 @B [2,3.457.9 10
—; Dial tone tolerance | +22 ds8 2,3,4,5,8,9, 11

‘Typreal figures are 3t 25 °C and are for design aid only: not guaranteed and not subject to production testing.

*HOTES .
. d8m = decibels above or beiow a reference power of 1 mW into a 600 ohm load. . Rt
. Digit sequence consists of all OTMF tones. - £
Tone duration = 40 ms, tone pause = 40 ms,

Siq;\al condition consists of nominai DTMF freauencies.

. Both tones in compotite signal have an equal amplitude.

. Tone pair is deviated by =1.5 % * 2 Hz,

Jandwidth lirmited (3 kHz ) Gaussian nosse..

3.The orecise dial tone frequencies are (350 Hz and €40 Hz) = 2%,

9. Ffaran error rate of better than 1in 10,000.

10. Referenced to lowest level freauency component in DTMF signal.

T1. Referenced to the minimum vahd accept level.

12. Far quard time calculation ourposes.

R IR YRV N VLY RN

13. Referenced to Fig. 10 inout OTMF tone level at -25dBm (-28dBm at GS Pin) interference frequency range between 480-3200Hz.
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1502-CMOS MT887QC~/MT387OC-1

APPLICATION

:(1E§1EIVER SYSTEM FOR 8RITISH TELECOM SPEC POR tare = (ReCr) I Voo /.{Vao-Vrail

The circuit shown in Fig. 10 illustrates the use of tera =(R1CHIN (Vg / Vegd

MT8870C-1 device in a typical receiver system, BT
Spwe delided the [nmut (igrald I3es tRaA <38 S8M a4
the non-operate level. This condition ¢an be
attained by choosing a suitable values of Ry and R,
to provide 3 dB attenuation, such that-34 dBminput
signal will correspond to -37 dBm at the gain setting
pin GS of MT8870C-1. As shown in the diagram, the
component values of Ry and C; are the guard time
requirements when the total component tolerance
is 6%. Forbetter performance, itis recommended to
use the non-symmetric quard time circuit in Fig. 9.

Voo O I

)
StGT

L3

R ={R,R5) / (Ry #Ry)

Notes:
R, =1368KQ £1%
Ry=2.2MQ =1%

Cy =100nF £5%

figure 9 - Non-Symmetric Guard Time Circuit

a0 .
G
otmr O— " 70C-1 =c
npat 7, MT8870C- :
.—.: 1 - U Veo -—
—] ~- seGT [o—1
R
—3 Gs ST o «AAJ 4
RBr vy sto J—r—0
Q ] ine q¢ J———-O
Q1 ?woN Q3 o e
] osc1 q1 p—m—0 NOTES:
X, Lyg—] osc2 a1 p——-20 R, =102k 1%
r—c Vs 0e [P~ 3,271.5KQ £1%
‘ 2,=2390K0Q %1%
177 € C,=100nF £5%
Xy = 3.579545 MHz 20.1%
Vg = 5.0V &5%

Figure 10 - Single-Ended Input Canfiguration for 8T or CEPT Spec
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General Description

The DS8629 is a {ixed ratlo counter combining ECL and Low
Power Schottky technology on u single monolithic sub-
strate. This provides high frequuncy capability and TTL
competibility. A single 5.2V +10% supply Is needed.

The device can be operated In a single-ended or differential
Input mode, with the signai source typically capacitively cou-
pied to the Input. An Input amplifier is Included to allow use
: of extremely smail_amplitude, high frequency signals. The
. output of the device is a squere wave of frequency foyt .=
fin/ 100 for the DSB629. The output is standard Low Power
- Schottky.,

DS8629 120 MHz Divide-by-100 Prescaler

Features

u High Frequency, dc—120 MHz—small Input ampliitude
u Sine wave input 30 MHz < fiy < 120 MHz

m TTL compatible output

.M May be used with TTLU Input . |

= Single supply operation 5.2V £10%
a Single ended or differential input modes
m Positive or negative-edge triggered

- m Count down sequenca avoids broadcast FM (F harmonics

Logic and Connection Diagrams

- .
i BUFFER/ V1 ssecL 71 ecLTo-TTL
AMPLIFIER COUNTER | tRanstaton
fiy ——— > -
Y
HLSTTL | N LSTTL
058628 tgyr = urioe €1  caunter [ COUNTER | N <5 0Ste28

TUF/7530-1

Oual-in-Line Package

U

TTU Vg =4
!
OUTPYT ===t

TYLI GNO 2 .l

GOt ¢

P vey tectmusreR)

T__ WA :
(MEGATIVE-EDGE TRIOGERED)

§___ ineur
(POSITIVE-EDGE TRIGGERED)

{ECL/BUFFER) ] — 8lAs
TUF/7530-2
Order Number DS8629N
See NS Package Number NOSE
Typlcal Applications ,
High Frequengy<-single-Ended Input
sV
(o)
a <
0.01 uF
[ ‘ 7 ! y
W l . osies 21— fqut
[ 3.«
TERK l ] §
0.01 uF 0.01pF
Tl L
- = - = TUE/7538-3
“rrERu I8 the tarmination impedance

6¢9¢sd
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LM78XX Series Voltage Regulators

General Description

The LM78XX series of three terminal regulators is
available with several fixed output voitages making them
useful in a wide range of applications. One of these is
local on card regulation, eliminating the distribution
problems associated with single point regulation. The
voltages available allow these regulators to be used in
logic systems, instrumentation, HiFi, and other solid
state electronic equipment. Although designed primarily
as fixed voltage regulators these devices.can be used
with external components to-obtain adjustable voltages
and currents.

The LM78XX series is available in an aluminum TQ-3
package which will allow over 1.0A load current if
adequate heat sinking is provided. Current limiting is
inctuded to limit the peak output current to a safe value,
Safe area protection for the output transistor is provided
1o limit internal power dissipation. If internal power
dissipation becomes too high for the heat sinking

.

of external components. It is not necessary to bypass the
output, although this does improve transient response.
Input bypassing is needed only if the reguiator is located
far from the filter capacitor of the power supply.

For output voitage other than 5V, 12V and 15V the
LM117 series provides an output voltage range from
1.2V to 57V.

Features

8 Qutput current in excess of 1A

® Internal thermal overioad protection

® No external components required

® Output transistor safe area protection

= [nternal short circuit current limit

® Available in the aluminum TOQ-3 package

Voltage Range

provided, the thermal shutdown circuit takes over
preventing the IC from overheating. tm;gggg 1;’3
Considerable effort was expended to make the LM78XX LM7815C 15v
series of regulators easy to use and minimize the number
Schematic and Connection Diagrams Matal Can Package
' TO-3 (K)
Aluminum
1
Eladd -~ cno
QUTrYT — 4
P TN
e O < O
/
L) £
n [
107700 vitw
ae Order Numbers
. LM7805CK
1 surrur LM7812CK
) LM7315CK
:: L1 See Package KCO2A
L9 vae

wo

Ptastic Packags
TO-220 (T}
| ————Y T
> oo — O b o
E | n———— Y
197 viuwm

Order Numbers:
LM7805CT
LM7812CT
LM781SCT

See Package 7038

10-120
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i\bsolute Maximum Ratings

Input Voltage (Vo =5V, 12V and 15V)
* Internal Power Dissipation (Note 1)

Operating Temperature Range (TA)

35v
Internally Limited

0°Cto +70°C

Maximum Junction Temperature

(K Package)
(T Package)
Storage Temperature Range

150°C
125°C

Lead Temperature {Soldering, 10 seconds)

TO-3 Package K
TO-220 Package T

~65°Cto+150*C

3c00°C
230°C

Electrical Characteristics LM78XXC {Note 2) 0°C < Tj € 125°C uniess otherwise noted.

sa1ag XX8LIN1

| OUTPUT VOLTAGE i sV 12V 15v
! tINPUT VOLTAGE {uniess otherwise noted) ! 10V 19v 23v UNITS
’ PARAMETER CONDITIONS i MIN TYP MAX|MIN TYP MAX|MIN TYP MAX |
! Ti=25'C.5mA < Ig € 1A {48 5 852|115 12 125(144 15 15§
Vo Output Voltage PpC ISW,. SmA L Ig € 1A | 4.75 525 11.4 12.6 | 14.25 15.75 v
VMIN € ViN ¢ VMAX l TEViNg 20 |[(145€ V)N & 27 [ (17.5€ Vi € 30) v
| Ti=25°C 3 50 4 120 4 150 mv
SVIN (7€ ViN&€25) |(14.5€ ViN & 30) | {17.5€ Viy € 30) v
o= A
0= 800 M A T e 15 ) 120 50 mv
i ZVIN 18 € Vi € 20) (15¢ ViN € 27) | 185 Vi < 30} v
! aVv R tat
O Line Reguiation Ti=25°C 50 120 150 mv
Io € 1A aAVIN (7TIC VNG 200 | (1466 VN & 27} (17,7 € VN € 30} v
o 0 < Tj-125°C 25 60 75 mv
aViN B< N 12) (16 € ViN& 22) | (20< iy € 26) v
Tj=25°C 5maA ¢ g ¢ 1.54 10 50 12 120 12 150 myv
i 4VQ  Load Reguiation ) 250 mA € I € 750 mA 25 60 75 mv
| 5mACInS 1A.0°CS Tj€ +125°C ! 50" 120 | 150 ! mv
: Ti=25°C 8 8 8 mA
o Quiescent Current g€ 1A 0°C ¢ Tj € +125°C 85 85 as mA
SmA<Ig € 1A 0.5 0.5 0.5 mA
. Ti=25°C. 10 & 1A 1.0 1.0 1.0 mA
alg g:':"’::"' Current |y N S VING VMAX 1756 ViN € 200 [ (1486 ViN € 2N [ 117.9€ Vi < 30) v
o € 500mA,0°C < Tj& +125°C 1.0 1.0 1.0 mA
VMIN € VIN € ViMax (7€ VNG 25 |(145€ VN € 300 | (17.5€ VN € 30 v
VN Qutput Noise Voltage|Tao =25°C. 10 Hz € | € 100 kHz 40 75 90 WV
g 10« 1A, Tj=25°C or 62 80 55 72 54 70 a8
AVIN Rioote Aeiecti =120Hz { I & 500 mA 62 55 54 a8
2voyr PPie Rejection 0°C ¢ Tj € +125°C
VisIN € VIN € VMAX 8 € Viy< 18) 115 € Vi € 25) f18.5< Vi < 28.5) v
Cropout Voltage Ti=25C.lgyr =14 20 20 2.0 v
Output Resistance f=1kH2 8 18 19 mQ
Ro Shon-Circuit Current {Tj=25°C 2.1 1.5 1.2 A
Peax Qutput Current {Tj=25°C 2.4 2.4 2.4 A
Average TC of VouT |0°C ¢ Tj< +125°C. ig=5mA 0.6 1.5 1.8 mvi°C
input Voitage
VIN Raequired to Maintan [Tj=25°C. Ig € 1A 73 146 17.7 v
Line Regulation

NOTE 1: Thermal resistance of the TO-3 package (X, XC} is typically 4°C/W junction to case and 35°C/W casa to ambient. Thermal resistance of the
70-220 package (T} is typically 4°C/W junction to casa and S50°C/W case to ambient.
NOTE 2: AR characteristics are measured with capacitor across the inut of 0.22,.F, and a capacitor across the output of 0.1 uF. Al characteristics ex-

cept noise

itage and ripple rej

ratio are

changes in nternal temperature must be taken into account separately.

ed using pulse techniques (tw 4 10ms, duty cycle € 5%). Output voRta

ge changes due to

10-121



LM78XX Series

210

Typical Performance Characteristics

1%

2

POWER DISSIPATION {w)

1010
1.008
1

R

NMALIZED OUTPUT VOLTAGE v}
s
H

o
S eans

=
0578

at

DUTPUT IMPLOAKCE {11}
ol
-3

LX)

Maximum Averasge Power

Maximum Aversge Power

’ Pesk Qutput Current

Disipstion Dizsipstion
e L1 T 183 * MO o s Four
i~ INFINITE RS S NN I¥our * 100 mY
ueatsing | | < 19 LINFINITE MEAT SN 1 T
P41\ £ 2 g mm— L
= =
L L1 N 2 s, T8¢ | rere
WITH 19 C/W HEAT SINK, = = 4 T
. = = = i
‘\]J a 3 A \ D\
1 S u z "
I = WITH 10 CAY HEAT SINK 2 S !
+ = 1 ~ 128
HO MEAT SINKE + H [N L] 2 ! | \
T~ MO HEAT SINK 1] L5 -
11! } B ' N I A A [] [ I
~15-58-25 0 25 S8 IS 108 128 ] 28 58 15 0§ 10 15 20 25 20 I
AMBIENT TEMPERATURE { €} AMBIENT TEMPERATURE [ G} INPUT TO OUTPUT DIFFERENTIAL (V)
v
Output Voltage (Normasiized
to 1V at T; = 26°C) . Rigpie Rejection Ripple Rejection
100 e "
L i Viee Voure SV JLij ] it | ] il ]
T lgyr*§ s b HERBT mmu’ Vil ] T
| - T v * 5V 1 =
—=C g YT 1 Ty g w !
R v Wi W g —
SR 5 RG] - o |
tl Py 2 ciess DT 3
R CR BEGERII Vour 15V g | L
b - IR N H Vo 120 Ar
14 N .
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T 111 1 FT,e28 ¢ ¥ T resc ]
! i 0 *gtim 310 RN e n : :
-18 -50-25 0 2S5 50 73 106 125 188 0 100 " 100 ] 5 [ I T * R
JUNCTION TEMPERATURE { €3 FREQUENCY (H2) OUTPUT VOLTAGE (v}
Output Impedanca Dropout Voltage Drepout Characteristies
1) [
Vi E==—=rre s o T 2Vgur* 180 mv wurese | |
Vour® SV 2 T R . R
oyt * 08 ma T 2 L lgyr e 1At - VY ! 1
T8¢ i z e} s KRG
2 s \'our-m.:. g i Il‘. B
8 o~ i 3 4
- . Cour*t.f 5 B T et > N~Nbd
| i | TanTALUM £ - ~lgyr 04 2 lgut * 309 mA 4
F3 oy P =4 Iy 1t
o 2 M Il
e ! | s 2 lout* 1A
T = s - i
T 5 | [
: T
[ s OO . 1 P
" 100 11 W 00 M =75 -58-25 8 25 S0 7S 100 329 15 (] ? 4 $ ] 1 ]
FREQUENCY (M1} JUNCTION TEMPERATUSE ( C) INPUT VOLTAGE (V)
Quiesceant Current Quiescent Current
oM Vim ] il T
. Vour 5V . Iozu;r_"’."_‘ :
C oz guT * S mA g ~
i out+$ i T
H \! z s — —
£ IN g | b
2 48 P 3 5
o 1 I N o
S i z
g, g .“
2
2 s
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JUNCTION TEMPEAATUAE | L)
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ABSOLUTE MAXIMUM RATINGS

Ambient Temperature Under 8ias. . .. ... .. 0°C.t0 70°C
Starage Temoerature . .. ........... -85°C to +150°C
Voitage on Any Pin

‘With Respectto Ground. .. ......,.. , =05V to +7V
Power Dissipation .. ..................... 1 Wart

D.C. CHARACTERISTICS (Ta = 0°Cta 70°C, Vg = +5V =10%, GNO = 0V) -

"NOTICE: Stresses above those listed under “Absalute
Maximum Ratings” may cause permanent damage-to the-
device. This is a stress rating only and functional opers—
tion of tha davice ac these or any other conditions above:
those indicated in the operational sections of this specifi-
catior is not implied. Exposure to sosoiute maximum
rating conditions for extandad periods may atfect device
reliability.

Symbol Parameter’ Min., ] Max. | Unit Test Conditions
TS input Low Voitage 0.5 0.8 )
Vin Input High Voitage 20§ Vee v
Vor {D8) | Output Low Volitage {Data Bus) 0.45°] Vv loL = 2.5mA
Vo (PER) Outpbut Low Voltage {Peripheral Port) 0.45"] Vv log = 1.7mA
Vor(DB] | Output High Voitage {Data Bus) 24 v Iow = -400uA
Vowr (PER)| Output High Voltage (Peripheral Port) | 2.4 \ loy =-200A
ipagi!! | Darlington Drive Current ~1.0 { -4.0 | mA RexT = 780Q; Vgxr= 1.5V
lee Power Suoply Current 120 | mA
e inout Load Current [ 210 | 2A | Vi = Veg to OV
lofL | Output Float Leakage ’ I =10 | #A | Voyrt =Veg to 45V
NOTE:
1. Avuilable on any 8 pins trom Port 8 and C.
CAPACITANCE (T, = 25°C, Vec = GNO = OV)
Symbol . ’ Parsmeter . Min. Typ. [ Max. Unit Test Conditions
Cin ] inout Caocacitance l 10 pF fc= 1MHz
Cyo- I 1/Q Capacitance l 20 oF Unme?mred.pinsuturned wGND

"A.C. CHARACTERISTICS (Ta:= 0°Cto 70°C. Vg = +5V = 10%, GND = 0V) *

Bus. Parameters
READ-- ’ .
82S5A §255A-5
Symbot Parameter Min. Max. Min. Max. Unis
AR |- Address Stable Before READ 0 ' 0 - ns
‘RA Address Stable After READ 0 0 ns
‘RR - READ Puise Width 300 3C0 ns
tRD Darta Valid From READI Y 250 200 ns.
- tgg Data Fioat After READ 10" - 150 10° - 100 ns.
" tRv " Time Between READs and/oc WR-LT Es 850 . ' 8se LN,
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(RESET)

Raset A “high” o this input clears the controt register
ana ail-ports (A, B, C) are set to the input mode.

Group A and Group B Controls

The functional contiguration of each port is program-
med Dy the systems software. In essence, the CPU “out-
puts’ a control word to the 8255A. The controt word con-
tains information such as “modae”, “bit set”, "'bit resat”,
etc., that initializes the tunctional configuration of the
82535A,

Each of the Control blocks {Group A and Group B} accepts
“ecommands’” from the Read/Write Contrql Logic, receives
“control words” from the internal data bus and issues the
proser commands 1o its associated ports.

Control Group A - Port A and Port C upper (C7-C4)
Controt Group 8 — Port 8 and Port C lower {C3-CO}

The Cantrol- Word Register can Only be written into. No
Read. operation of the Control Word Register is- allowed.

Ports A, B, and C°

The 8255A contains three 8-bit ports (A, B, ang-Cy. All
can be contigured in a wide variety ot functionalt charac-
teristics by the system software but each has its own
special features or “personallty” to further ennance the
power and flexibility of the 8255A.

Port A. One 8-bit data output latch/buifer and one 8-bit
data input latch.

Port B. One 8-bit data inpyt/output tatcrvbufter and one
8-bit data input buffer.

Port C. One 8-bit data output latctvbufter and one 8-bit
gata input buffer (no latch for input), This port can be
divided into two 4-bit ports under the moce contrci.
Each 4-bit port contains a 4-bit latch and it can oe used
tor the controt signal outouts and status signal inouts in
conjunctionr withr ports A and B.

PIN CONFIGURATION..

o—at 1

..i.l .._J

i)i-! -
H

SCT— tats an.
[ }

v
ot wa

S
=

—{e§1]
H

»—
-»-—

@

5.'.!

PIN NAMES

%0y | DATA S8 ISOMECTIONAL) |

RESET I RESET iryT 1

|
o
e

] |_cnesaLect
L] 2EAD T

K= o
i

WRITE MPUT
PORT ADORESS
FORT 4 (T
787.590 rORT 3 (MITY
*CIICD PORT C (247
Ver 4 YOLTS

GND fVOLTS

AD, AY
PAIPAD

- -

Figure 4. 8225A Block Diagram Showing Group A and

Group 8 Control Functions
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