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The project TELE COMMAND AND ALARM use)
telephone to control on-off switch. the applicances in the h
used as the emergency call for help in the case of danger.

In the first place, the telephone to control on-off switd
home. Which the Microprocessor Z-80 acts as the control
send the signal for controlling the hardware to operate the
meands of the software that it has been written before.

In the second place, the emergency call for help in
This project will off-hook the telephone and dial to the

transmit the message. If that place cannot be contacted, it J

place automatically. All function are controlled by Microproce

1 the concept of a
bme and also can be
3
h applicances in the
processing unit and

nome applicances by

'the case of danger.
bxpected place then
vill contact the other

ssor Z-80.
i
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OCWVWONAMAWNKFO

8000
8001
8002
8003
8004
8005
8006
8007
8008
8009
800B
800D
800F

8011
8012
8013
8014
8015
8016
8017
8018
8019
801A

801B
801C
801D
801E
801F
8020
8021
8022

8023
8025
8027
8029
802B
802D
802F
8031

8033
8037
803B
803F
8043
8047

0000
0001
0002
0003
0010
0011
0012
0013
0020
0021
0022
0023
0030
00AS
0080
0011
00F0
0003
000A
SFFE

8000

0001
0001
0001
0001
0001
0001
0001
0001
0001
0002
0002
0002
0002

0001
0001
0001
0001
0001
0001
0001
0001
0001
0001

0001
0001
0001
0001
0001
0001
0001
0001

0002
0002
0002
0002
0002
0002
0002
0002

0004
0004
0004
0004
0004
0004

. FILENAME

: DESCRIPTION

: CQONTROLER

: ASSEMBLER
. START-DATE
: CAMPAS

: ENGINEER

: DEPARTMENT

: MAJOR

twenwwnaww YVARTAR[E worwwaswwraw

TELE.180

TELE COMMAND & ALARM

MR-801 BY Z80 CPU
SLRM

07,/07/39

KMIT'L

JARAN CHAMRUSRUANGRONG
OF INDUSTRIAL TECHNCLOGY

ELECTRONICS TECHNOLOGY

: VARIABLE SETUP

PORTA
PORTB
PORTC
PORTX
PORTAl
PORTB1
PORTC1
PORTU1
PORTA2
PORTB2
PORTC2
PORTU2
RTCPOT
POWCOD
SNDCON
VOICEX
PROTEC
INIRING
TELOOP
SYSSTK

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

00H
01H
02H
03H
10H
11H
12H
13H
20H
21H
22H
23H
30H
0ASH
80H
11H
OFOH
03H
0AH
9FFEH

: RAM WORKING AREA
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TELNO:
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TELN2:
TELN3:
TELN4:
TELNS:

ORG
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Ds

8000H

[ RN N N e Ty ST U e

Ll el e e e U U I

[SAVESE SRS VN NN

[ W Y

:8255 ON BOARD

;RTC IO ADDRESS

: INITIAL RINGING

INITIAL LOCOP FOR DIAL

:LOAD CONTROL FLAG

:SENSOR FLAG
: SENSOR MEMORY
: POWER ;MEMORY

:RINGING MEMORY
: CHANEL BUFFER

:AUX FLAG

;:TIME ALARM FOR START
:TIME ALARM FOR STOP

:ASCII, BUFFER

:PASSWORD ADDRESS MEMORY
; PASSWORD ADDRESS BUFFER
:DTMF BUFFER & ASCII OF TEL.

: TELNUMBER
: TELNUMBER
; TELNUMBER
: TELNUMBER
: TELNUMBER
; TELNUMBER
: TELNUMBER
: TELNUMBER
: TELNUMBER
: TELNUMBER

FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG
FLAG

:ADDRESS MAGSEGE
: ADDRESS MAGSEGE
:ADDRESS MAGSEGE
:ADDRESS MAGSEGE

:ADDRESS MAGSEGE

:ADDRESS MAGSEGE

:TIME OFF LOAD
:TIME OFF LOAD
: TIME OFF LOAD

; TELNUMBER
: TELNUMBER
; TELNUMBER
; TELNUMBER
: TELNUMBER

NOAOA WO

WONOAVMAWNKFO

NOAUMA WY = O



175 008B 20 7?7 JR NZ, POWUP

176 008D 18 7?7 JR LOGLAB :GOTO MONITOR PROGRAM
177

178 008F 21 9FFF POWUP : LD HL. 9FFFH : POWER ON
179 0092 AF XOR A

180 0093 06 00 LD B.O ;

181 0095 77 POWUP1: LD (HL}.A ;CLEAR STACK
182 0096 2B DEC HL 1

183 0097 10 FC DINZ  POWUPL ,

184

185 0099 DB 01 IN A. (PORTB)

186 009B CB E? SET 4,A

187 009D D3 01 ouT (PORTB).A

188 {

189 009F AF XOR A ,

190 00A0 32 800B LD (CODMEM+0).A  :CLEAR :CODE = 0000
191 00A3 32 800C LD (CODMEM+1).A

192 00A6 32 8001 LD (SENFAG) . A

193 00A9 32 8002 LD (SENMEM) , A

194 00AC 32 8007 LD (TSTALM) ,A I

195 00AF 32 8008 LD (TSPALM) . A !

196

197 00B2 3E 03 LD A. INIRING i

198 00B4 32 8004 LD (RINGMEM) A

199 '

200 00B? 06 08 LD B.8 : INPUT : MEMORY
201 00B9 21 801B LD HL.VOICo

202 00BC 3E 11 LD A.VOICEX i

203 00BE 77 PUTMEM: LD (HL).A :ADDRESS VOICE CHANEL
204 00BF C6 03 ADD A3 *

205 00C1 CB 87 RES 0.A

206 00C3 3D DEC A

207 00C4 23 INC HL .

208 00C5 10 F? DINZ  PUTMEM

209 .

210 00C7 3A 8036 LD A, (TELNO+3) :CHECK OLE TELENUBER
211 00CA E6 OF AND OFH i

212 00CC FE 0D cp ODH

213 00CE 28 77 JR Z,CLSMEM

214

215 00D0O 06 28 LD B.40 :INIT%AL TELENUBER ON POWER
216 00D2 21 8033 LD HL.TELNO

217 00D5 3E 0D LD A.ODH

218 00D7 77 PUTEND: LD (HL).A

219 00D8 23 INC HL

220 00D9 10 FC DIJNZ  PUTEND !

221

222 00DB 06 10 CLSMEM: LD B,16 :

223 00DD 21 8023 LD HL.TICLSO |

224 00E0 AF XOR A 1

225 00E1 77 PUTCLS: LD (HL).A i

226 00E2 23 INC HL

227 00E3 10 FC DINZ  PUTCLS

228

229 00ES5 06 20 LD B.32

230 00E? 21 805B LD HL.TIMAUTO

231 00EA AF XOR A ]

232 00EB 77 AUTCLS: LD (HL}.A .

233 00EC 23 INC HL 1

234 00ED 10 FC DINZ  AUTCLS

235 t

236 00EF 3E AS LD A.POWCOD i

237 00F1 32 8003 LD (POWMEM) . A :

238 00F4 F3 DI

239 00F5 ED 56 M 1

240

2‘1 : L2222 82441 MONI'I'OR Pmm AW

242 1

243 00F7 FD 21 0000# LOGLAB: LD IY.LOGOTAB

244 00FB CD 0000# CALL  MDSLCD t

245 00FE 11 OBBS LD DE. 3000 1

246 0101 CD 0000# CALL DMSEC 1

247 0104 CD 0000# BEGIN: CALL HTIME

248

249 0107 DB 22 MAIN: IN A, (PORTC2) 1

250 0109 E6 FO AND 0FOH

251 010B EE 10 XOR 00010000B :CHECK STATUS
252 010D 32 8001 LD (SENFAG). A \

253 0110 C2 0000# Jp NZ,ALARM :GOTO ALARM
254

255 0113 DB 12 START: IN A. (PORTC1}

256 0115 CB 7F BIT 7.A : CHECK RINGING
257 0117 C2 0000# JP NZ,RDRING !

258

259 011A DB 10 MAIN1: IN A. (PORTAL)

260 011C CB 97 RES 2.A

261 011E D3 10 ouTt (éORTAl).A

oW . -



262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
296
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348

0120
0123
0126
0128
012A

012C
012F
0132
0133

0135
0139
013C
013F

0142
0145
0146
0147
0149
014B
014C
014D
014F
0151
0152
0153
0155
0156
0159

01sC
01SF
0162
0163
0165

0168
0169
016B
016F
0172
0175
0178
0179
017B
017E
0181
0184
0187
0188
0189
018B

018D
018E
0190
0192
0193
0194
0196
0198
0199
019A
01sC
019D
01A0
01A3
01A4

01A7
01A8
01AB
01AE
01B1
01B2

01B4
01B5
01B7
01BA
01BD
01Co
01C1
01C3
01Cs

0032
oooo#
10

D7

10

00o0#
807D

DE

21 807B
71 00
72 01
73 02

0000

52

??

??
40

??

8001
8002

o00co#
0000#

00
oooo#

08

21 807B
8005
oooo#
oooo#

E3

66 00
6E 01
56 00
5E 01

00
??

52
??

??
40

??

00004
8000.

0000#

77 00
77 01
8005

BB

08
8005
0000#
00o00#

E3
66 02
6E 03

DISTIME:

CHEKTIM:

NCHN:

AUFTIM:

LD
CALL
IN
SET

CALL

JR

LD
LD

LD

LD
LD
CR
SBC
JR
LD

JR
XOR
SCF
ADC
JR
XOR
LD
LD

CALL
LD
JP

XOR
LD
LD
LD
LD
CALL
PUSH
EX
LD
LD
LD
LD
LD

JR
OR
SBC
JR
LD
JR

XOR
SCF

DJNZ
XOR
LD
CALL
PUSH

LD

DE.50
DMSEC

A. (PORTAL)
2,A
{PORTAl).A

RDTIME
A. (TIDBUF+2}

E
Z.START

IX, TIDBUF
(IX+0).C
(IX+1).D
(IX+2).E

A
NZ.DISTIME
01000000B

A.A
Z ,DISTIME
A

(SENFAG).A
(SENMEM) . A

DISPLAY
RDTIME
A.E

0

NZ . SHWDAT

A
B.8
IX.TIDBUF
{CHNBUF) . A
DE.CLSTAB
DEFIND

HL

(SP).1Y

H. (IY+0)
L.(IY+1)
D. (IX+0)
E. (IX+1)

NZ.NCHN
01000000B

A.A
Z.NCHN
L.C

CLOPN

A. (LODFAG)
L

FETOUT

A
(IY+0).A
(IY+1).A
A, (CHNBUF)
A

CHEKTIM

A

B.8
(CHNBUF) . A
DE.CONOFAUT
DEFIND

HL

(SP).1Y

H. (IY+2)
L.(IY+3)

H

; CLEAR 4CARRY
;DE = TIME 00:00
}

]

!

:CLEAR" SENSOR FLAG

: CURRENT TIME PRESENT
1

t

1
:CHECK' OF FUNCTION 7

«

[
;CLEAR CARRY
;HL = TIME OFF XX:YY
'WHEN ;XX = HOUR & YY = MIN

1
:CLOSE FOLLOW TIME MEMORY

]

$



349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372

377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435

01C9
01CC
01CF
01D0
01D1
01D3

01D5
01D6
01D8
01DA
01DB
01DC
01DE
01E0
01E1
01E2
01E4
01ES
01E8
01EB
01EC

01EF
01F0
01F3
01F6
01F9
01FA

01FC
01FD
01FF
0202
0205
0208
0209
020B
020E
0211
0214
0217
0218
0219
021B

021D
021E
0220
0222
0223
0224
0226
0228
0229
022A
022C
022D
0230
0231
0232
0233
023s6
0237

023A
023B
023E
0241
0244
0245

0247
024A
024B
024D
0250
0252
0254
0257

025A
025E
0262
0265
0266
0267

DD

56 00
SE 01

00
??

52
??

?7?
40

??

0000#
8000

oooo#

BBB:
77 02
77 03
8005 FCHN:

BB

08
8005
o0ooo0#
0000#

AUOTIM:

E3

66 00
6E 01
56 00
5E 01

00
??

52
D4

??
40

??

ogoo#

8000
00004

77 00
77 01
8005

B8

0000# SHWDAT :
05

00004

12

77

0000#

0107

21 8007
21 8008
oooo#

ALARM:

BE 00

LD
LD
LD

JR
OR

JR
LD

JR
XOR
SCF
ADC
JR
LD

CALL
XOR
LD
LD

INC
DJNZ

XOR
LD

CALL
PUSH

NZ, FCHN
01000000B

ALA
Z.FCHN
L.C

CLOPN

A. (LODFAG)
L

FETOUT

A
(IY+2).A
(IY+3).A
A. (CHNBUF)
A

AUFTIM

A

B.8
(CHNBUF) . A
DE . ONOFAUT
DEFIND

HL

(SP), 1Y

H. (IY+0)
L.(IY+1)
D. {IX+0)
E. (IX+1)

= >

NZ,OCHN

R

(IY+0).A
(IY+1).A
A, (CHNBUF)
A

AUOTIM

RDTIME
A.E

5
Z,CURDATE
A. (PORTC1)
6.A

NZ., USHOOK
MAIN

IX.TSTALM
IY, TSPALM
RDTIME

A

A.C
{IX+0)

1
-
]

:CLOSE FOLLOW TIME MEMORY

|
i
|
{

:GHECK OF FUNCTION 8

e e L S

:CLEAR CARRY

JHL =
:WHEN

f

]

|

IME ON XX:YY

= HOUR & YY = MIN

:CLOSi,FOLLOW TIME MEMORY
¥

i

e o e b

ey

:CALL {CURRENT DATE
:cmsa{ USE ON ?
i

:CHECl TIME START-STOP
}

:MEMO%Y TIME START

S g



436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
A65
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522

026A
026D
026E
026F
0272

0275
0278
02729
027C
027D

0280
0282
0286
0289
028C
028F
0292
0295
0298
0299

029B
029D
029F
02A1
02A4

02A7
02A8
02A9
02AC
02AF

02B2
02B3
02B5
02B8
02BC

02BF
02C1
02C3
02C5
02C8
02CB
02CF
02D2
02D4

02D7
02D9
02DB
02DD
02DF
02E1
02E3

02E6
02EA
02EB
02EE
02F1
02F2
02F5
02F8
02FA
02FD
0300
0302
0304
0307

030A
030B
030D
030F
0311
0312
0315
0318
031A
031D
0320
0322
0324

0E

SEHAE 558-88:83

Bread

38HN

D

DB

20
DB
E6
D3
Cc3

DD
7E
4B
DD
D3
11
3E
11
7E
E6
28
51
D3
11
3E

D3
11

0113

BE 00
0113

8001
8002
0113

03

21 0000# DISALM:
0000#

03ES

0000#

ocoo#

03E8

0000#

E?

22
Fo
10
0104
8001

8005 TELOUT:

0000#
00004

0D
oooo#

21 0000%#
0000#

10

81

10

03E8
00002

21 0o000%#
00004

C1

0000#

12
57
??
10
7E
10
0104

21 800F DITONE:

0000#
0000#

00004
7E 00
11
0064
0000#
FFP
11
0064
00004

OF

oD
27

00o00#
7E 01
11
0064
0000#
FP

11
0064

XOR
JP
LD

DI
XOR
LD
LD
CALL

LD
or:4
JP
LD
CALL

IN
OR
ouT
LD
CALL
LD
CALL
LD
CALL

IN
BIT
JR
IN

ouT
LD

C.START
A

A.C
(IY+0)
NC, START

A, (SENFAG)
L.A

A. (SENMEM)
L

Z.START

C.3
IY.MASGTAB
MDSLCD
DE.1000
DMSEC
CLSLCD
DE.1000
DMSEC

o]

NZ ,DISALM

A. (PORTC2)
OFOH
00010000B
Z.BEGIN
(SENFAG).A

A
(CHNBUF) .A
DE,TELTAB
DEFIND

A, (HL)
ODH
Z.PASNO
IY DIATEL
MDSLCD

A. (PORTAL)
10000001B
(PORTA1).A
DE. 1000
DMSEC
IY.DIAOUT
MDSLCD
D.OC1H
LCDWI

A, (PORTC1)
NZ.DITONE
A, (PORTAl)
01111110B
(PORTAl).A
BEGIN

IX.DIMFBUF
A, (HL)
HTOA
LCDWD

C.E
H2DTMF

A, (IX+0)
(PORTB1) ,A
DE, 100
DMSEC

A, OFFH
(PORTB1).A

-DE, 100

DMSEC

A, (IX+1)
(PORTBl1).A
DE.100
DMSEC

A, OFFH
(PORTB1) .A
DE.100

H
;
:=> START TIME MEMORY ?

l

MEMORY-TIME STOP
i=< TIMT MEMORY ?

i

:C.3 }
:DELAY‘

:DELAYj

b —

: CHECK IsTATUS
:GOTO $TART

e e e A s g

:ON HO?K & ENABEL DTMF

i Siam g i e

]

1
:DTMEIN (IX+0)
}

1
f

:CHECK END OF TONE

.

:DTMF,' IN (IX+1)

R e e e e g g g



523
524
525
526
527
538
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549

550

551
552
553
554
555
556
557

559
560
561
552
£63
564
565
566
567
568
569
570
£71
572
§73
574
575
576
577
578
579
580
581
582
583
584
585
‘586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
607
607

0327
032A
032B

032D
032F
0331
0333
0335
0337
033A
033D
033F

0341
0343
0345

0347
0349
034B
034D
034F
0352
0355
0357

0359
035A
035C
035E
0360
0363
0366

0368
0369
036A
036C
036E

0370
0373
0376
0378
037A
037C

037E
037F
0382
0383

0385
0388
038B
038D
038F
0391

0393
0396
0399
039B
039D

039F
03A2
03AS5
03A7
03A9

03AC
03AE
03B0
03B2
03BS
03B8
03BB
03BE
03BF
03C1
03C4

03C?7
03CB
03CF

23
18

06
OE
20
11

10
18

DB
20

06
DB

20
11

10
18

1]
DB

28
11

18

B?
79

30
18

11

OE
DB

28
[les
3A
B9
28
11
DB

20
18

0oo0#

64 EXTONE :
00 WAITPUL:
12 WPULHI :

12 LOQOPA:

12 LOOPB:

PULSHI :
12
6F
??
0064
0000#
Fl

PULSLO:

07
?7
??
0064 RINGBAC:
oooo#

00

12 WRINLO:
6F

FA

RINGLO:

RINGHI:

CHEKRGBO :

044C CHEKRGB1:
0000#

12

6F

00o0#

10 TELAGAN :
SE

10
oooo#
OBB8
0000#
8005 PASNO:
0A

02A9

0104

45 4C 45 LOGOTAB:
26 20 41
41 52 4D

INC
JR

LD
LD
IN
BIT
JR

DINZ

IN
BIT
JR

LD
IN
BIT
JR
CALL
DJINZ
JR
INC

BIT

INC

JP
Jp

DMSEC
HL
DITONE

B.10d

C.0

A. (PORTC1)
5.A

NZ.LOCPA
DE. 100
DMSTON
WAITPUL
TELAGAN

A. (PORTC1)
5.A
NZ,LOOPA

B.50

A. (PORTC1)
NZ.PULSHI
DE.100
DMSTON
LOOPB
TELAGAN

o]

A, (PORTC1)
S.A
Z.PULSLO
DE.100
DMSEC
PULSHI

A

A.C

7

NC. RINGBAC
TELAGAN

DE.100

DMSEC

C.0

A, (PORTC1)
A

WRINLO

aX»an Nov

A. {PORTC1)
WA
NZ,RINGLO
CHEKRGB1

DE, 4100
DMSTON
A.{PORTC1)
5.A

NZ , TELAGAN

DE.1100
DMSEC

A, (PORTC1)
5.A
Z.0UTCALL

A. (PORTAl)
01011110B
(PORTAl) ,A
CLSLCD

DE. 3000
DMSEC

A, (CHNBUF)
A

TELOOP
NZ.TELOUT
BEGIN

i
:
“TELE & ALARM V.1" l
i
l
{

gt s s i o

!

:WAIT RING BACK

A s e g

:WAIT RING BACK

:CLEAL CARRY FLAG

o — i i, e,

{WAIT RING BACK
i

f

:DE.SléO

:DE, 4100




607
608
608
608
608
609
609
609
609
610
610
610
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
831
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684

63D3
03D7?
03DB
03DF
03E3
03E?7
03EB
03EF
03F3
03F?7
03FB
03FF
0403

0407
0409
040B

040D
0410
0413
0416

0417
041A
041D
041E
041F
0420
0421
0424
0425
0426
0428
0429
042A
042B
042E
0430
0433
0434

0437
043A
043D
0440
0443
0445
0447
0449
044C
044F
0451
0453
0455
0457
0459
045A
045D
0460
0462

0463
0467
046B

046F
0472
0475
0477
0479
047B

047E
0480
0481
0483

20
20
53
20
52
2A
43
69
20
44
20

20

DB
E6
D3

3A
11

34

3A
32
OF
OF
oF
OF
21
85
6F
3E
8C
67
7E
32
06

C3

11

3A

DB

D3
11

D3
DB

co
11

10
[od:}

06
07

11
DB

20
c3

.

56 2B 31 {
4D 45 53 MASGTAB: DB " MESSAGE ALARM! *
41 47 45 .
41 4C 41
4D 21 20 !
2A 2A 20 DIATEL: DB uwsw Confirmt we*®
6F 6E 66 {
72 6D 21 .
2A 2A 2A f
69 61 6C DIAOUT: DB “Dial Tel: "
54 65 6C
20 20 20
20 20 20
H ERRWRXNNTW OU’I‘ voIm RANARXRI RN NNNT ‘
: VOICE IN ISD2590P CHANEL 4-7
10 OUTCALL: IN A, (PORTA1) 1
A0 AND 101000008
10 ouT {PORTA1).A
8005 LD A. {CHNBUF)
00004 LD DE, TABFAG
0000# CALL DEFIND
INC (HL) : INC FLAG TEL.
8001 LD A. (SENFAG) j
8002 LD (SENMEM), A
RRCA 1
RRCA
RRCA i
RRCA
0000# LD HL. CHNVOIC ]
ADD  A.L
LD L.A
00 LD A0 ’
ADC  A.H
LD H.A }
LD A, (HL)
8005 LD (CHNBUEF) , A ‘
0A LD B.10
00004 CALL  MASEG
EI
00004 Jp FUNCTA |
01F4 MASEG : LD DE. 500 ;SUBR LCOP VOICE
00004 CALL  DMSILEN 1
8005 LD A. (CHNBUF) ]
0000# CALL  INFOMAS H
10 IN A. (PORTA1) RETRIG 74LS122
E?7 SET 4.A
10 ouT (PORTA1).A i
000A LD DE.10 sHI = '.0 msec
00004 CALL DMSEC
10 IN A, (PORTA1) .
A7 RES 4.A
10 OUT  (PORTA1).A !
12 IN A, (PORTC1)
67 BIT 4.A I
RET NZ }
01F4 LD DE.500 i
00004 CALL  DMSILEN
D5 DINZ  MASEG j
RET .
04 05 FF CHNVOIC: DB OFFH,04H.05H.0FFH  :CHNV4,CHNVS
FF FF DB 6H.OFFH.OFFH,0FFH  :CHNV6
FF FF FF DB 7H. OFFH, OFFH. OFFH iFHNV7
: ERAXTANNTN USER IN mR LA 2222322 )
; PRESS 2 HOOK 2
03E8 USHOOK : LD DE, 1000 i
00004 CALL  DMSEC IWAIT
12 IN A. (PORTC1} {
5F" BIT 3.A i
77 JR NZ.GETKEY ;
011A JP MAIN1
N WAAWNERTRN mLm RINGING AXTWWRRRN 3
: COUNT = RINGMEM i
: REG = ACDE
00 RDRING: LD c.0
EI
12 WAITLO: IN A. (PORTC1) :WAIT;RING PULSE
7F BIT 7.A

B Yl S ek



685 0485 20 FA JR NZ,WAITLO !
686 0487 0OC INC c :C = c+{
687 0488 3A 8004 LD A. (RINGMEM) i
688 048B B9 fo] c :C = RINGMEM ?
689 048C 28 ?7 IR- Z.GETKEY 1
§90 :
691 048E DB 12 WAITHI: IN A. (PORTC1)

692 0490 CB 7F BIT 7.A :HOOK USER ON
693 0492 C2 0481 Jp NZ.WAITLO

694 0495 11 OOFA LD DE. 250 ;DE. 250,
695 0498 CD 0000# CALL  DMSEC T
6§96 0498 DB 12 IN A. (PORTC1}

697 049D CB 7F BIT  7.A r
698 049F 20 EO JR NZ.WAITLO :

699 04A1 CB 77 BIT 6.A i
700 04A3 C2 0113 Jp NZ.START {
701 04A6 18 E6 JR WAITHI |
;gg ; AERRTARE N GET chrION NETEBRRTTEN ?
704 : GET KEY 4.9 1
705 : # = 0CH : PASSWORD

706 ;9 = 09H : USER i
707 : REG = AB

708

709 04A8 DB 10 GETKEY: IN A. (PORTA1) ’
710 04AA CB 97 RES 2.A

711 04AC F6 AG CR 101000008 !
712 04AE D3 10 ouT (PORTA1).A !
713

714 04B0 11 O01F4 LD DE. 500 J
715 04B3 CD 0000# CALL  DMSEC i
716 04B6 FD 21 0000# LD IY.PASWTO 1

717 04BA CD 0000# CALL CLSLCD i

718 04BD 16 80 LD D.80H

719 04BF CD 0000# CALL  WELCOM

720 04C2 16 CO LD D, 0COH

721 04C4 CD 0000# CALL  WELCOM

722 04C7 11 01F4 LD DE. 500

723 04CA CD 00004 CALL  DMSEC |

724 04CD CD 0000# CALL  FBEEP 1

725

726 04D0 FD 21 0000# LD IY.PASWT1

727 04D4 CD 0000# CALL  MDSLCD i

728 04D7 3E 00 : LD A.0 .

729 04D$ CD 0000# CALL  INFOMAS ; VOICE, CHNO
730

731 04DC DB 12 GETFN: IN A. (PORTC1) '

732 04DE CB 77 BIT 6.A :CHECK HOOK = ON ?
733 04E0 20 ?7 JR NZ. INCODE a}

734

735 04E2 CD 0000# GETF: CALL GETN

736 04E5 4F LD C.A

737 04E6 FE 09 cP 9 :PRESS KEY 9
738 04E8 28 77 JR Z.RINGER :CALL;USER INDOOR
739 04EA FE 0B cp OBH

740 04EC CA 00004 JP Z.ERROR |

741 04EF FE OC - cP OCH {

742 04F1 CA 0000# Jp Z.RDCODE "

743 04F4 18 EC JR GETF i

744

745 04F6 CD 0000# INCODE : CALL GETN *

746 04F9 FE 0B cp OBH i

747 04FB CA 00004 Jp Z.ERROR .

748 04FE FE 0C cp oCH :PRESS KEY #
749 0500 CA 00004 Jp Z . RDCODE :TO READ CODE
750 0503 18 F1 : JR INCODE i

751 I

752 0505 06 08 WELCOM: LD B.8

753 0507 CD G6000# CALL LCDWI : DISPLAY
754 050A FD 56 00 LOQPD: LD D. (IY+0)

755 050D CD 0000# CALL LCDWD

756 0510 11 0032 LD DE.50

757 0513 CD 0000# CALL DMSEC

758 0516 FD 23 INC 1y

759 0518 10 F0 DINZ LOGPD

760 051A C9 RET

761

762 051B 3E 3E 3E 20 PASWTO: DB ">>> WELCOME! <¢<*

1
1
i
!
i
'
762 051F 57 45 4C 43 [
762 0523 4F 4D 45 21 i
762 0527 20 3C 3C 3C ]
763 052B 50 55 53 48 PASWT1: DB “PUSH [#4]) >> CODE"
763 052F 20 5B 23 5D
763 0533 20 3E 3E 20
763 0537 43 4F 44 45 i
764
765 ; MR X W RN W CALL USER EENNANTARRRATN 1
i
i
!



766
767
768
769
770
771
772
773
774
775
776
777
778
779
780
781
782
783
784
785
786
787
788
789
790
791
792
793
794
795
796
797
798
799
800
801
802
803
804
805
806
807
808
809
810
811
812
813
813
813
813
814
814
814
814
815
816
817
818
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
836
837
838
839
840
841
842
843
844
845
846

053B
0S3E
0540
0542
0544
0547
054A

054B
054D
0551
0554
0556
0558
055A
055E
0561
0564
0566
0568
056A
056D
0570
0572
0574
0575
0578
0579

057B
057D
057F
0581
0585
0588
058B
058E
0590
0593

0596
0598
059A
059C

059F
05A3
05A7
05AB
0SAF
05B3
05B7
05BB

0SBF
05C2
05C3
05C5
05Cs8
05CC
0SCF
05D2
05D6

05D9
05DD
0SDF

05E2
05E4
0SE?7
0SE9
05EB
0SEE
05F0

05F2
05F6
0SF9
0SFC
05FD

: PRESS KBY 9
00004 RINGER: CALL HBEEP2
10 IN A, (PORTAl)
CF SET 1.A
10 ouT (PORTAl1).A
01F4 LD DE.500
0000# CALL  DMSEC
EX
00 LD L.o
21 0000# RING: LD IY.RINGTAB
0000% CALL MDSLCD
10 IN A, (PORTAl)
F7 SET 6.A
10 . ouT {PORTAl).A
21 o0oo0# LD IY.RINGTAB
00004 CALL MDSLCD
0000#% CALL DMSEC1
10 IN A. (PORTAl)
B7?7 RES 6.A
10 ouT (PORTAl).A
oooo# CALL CLSLCD
ocoo# CALL  DMSECY
77 BIT 6.A
?? JR NZ,EMIT
INC L
8004 LD A, (RINGMEM)
cP L
D2 JR NZ,RING
10 IN A. (PORTA1l)
8F RES 1.A
10 ouT (PORTAl).A
21 oooo# LD IY.CALLTAB
00004 CALL MDSLCD
01F4 LD DE.500
ooco# CALL DMSEC
01 LD A.l
o000¥ CALL INFOMAS
G4E2 JP GETF
10 EMIT: IN A. (PORTA1l)
79 AND 01111001B
10 ouT (PORTAl).A
0104 Jp BEGIN
2A 2A 20 RINGTAB: DB “w=ax Ringing!
69 6E 67
6E 67 21
2A 2A 2A
20 20 43 CALLTAB: DB " Call Again!
6C 6C 20
67 61 69
21 20 20
H LA S R A 2 4 2 3 4 READ PASMRD N WRRN
; PRESS KEY #
: WAIT GET 3 TIME ONLY
00004 RDCODE : CALL HBEEP1
EI
03 LD A.3
8006 LD (AUXBUF) . A
21 800B RECODE: LD IX,CODMEM
66 00 LD H. (IX+0)
6E 01 LD L. (IX+1)
21 00004 LD 1Y,FUNTABO
gooo# CALL MDSLCD
21 800D LD IX.CODBUF
C4 LD D.0C4H
0000# CALL LCIWI
02 LD B,2
cooo# CALL CODLCD
ocC cp 0CH
DD JR Z,RECODE
oooo# EORKY: CALL GETNA
ocC cP OCH
P9 JR NZ.EORKY
21 800D LD IX.CODBUF
56 00 LD D. (IX+0)
SE 01 LD E. (IX+1)
OR A
52 SBC HL.DE

Ry

ot e s s

;SET HOLD

:SET RINGING

:RESET RINGING

: CHECK HOOK =
;USER T HOOK
¥

:RESET JHOLD

:VOICE|CHN 1

o e i,

N

ON ?



847
848
849
850
851
852
853
854
855
856
857
858
859
860
861
862
863
864
865
866
867
868
869
870
871
872
873
874
875
876
877
878
879
880
881
882
883
883
883
883
884
884
884
884
885
886
887
888
889
890
891
892
893
894
895
896
897
898
899
900
901
902
903
904
905
906
907
907
907
907
908
908
908
908
909
909
909
909
910
910
911
911
912
913
914
915
916

0S5FF
0601
0602
0603
0605
0607
0608
0609
060B
060F
0612
0615
0617
061A

061D
0620
0622
0624
0628
062B
062E

0631
0633
0636
0639
063A
063D

0640
0644
0647
064A
064D

0650
0654
0658
065C
0660
0664
0668
066C

0670
0673
0676
0679
067D

0680
0683
0685
0687
068A
068C

068F
0692
0695

0696
069A
069E
06A2
06A6
06AA
06AE
06B2
06B6
06BA
06BE
06C2
06C6
06CA
06CE
06D2
06D6

:VOICE

{
!
{
1
i
;
{
!
i

i
{
i
!
[

s g o it

CHN2 (RIGHT CODE)

:VOICE; CHN3 (ERROR CODE)

;PRESS KEY *

s cancr

38 7?7 JR C.EERCR
7C LD A.H
1F RRA
20 77 JR NZ,EEROR
EE 40 XOR 01000000B
37 SCF
8F ADC A.A
28 ?7 JR Z,EEROR
FD 21 o0o000# LD 1Y,OKKTABO
CD 0000# CALL MDSLCD
CD 0000# CALL HBEEP2
3E 02 LD A2
CD ogoo# CALL INFOMAS
C3 00004 Jp FUNCTA
3A 8006 EEROR: LD A. (AUXBUF)
FE 01 P 1
28 7?7 JR Z .ENCODE
FD 21 0000% LD IY.AGATAB
CD 0000# CALL MDSLCD
11 O3ES8 LD DE.1000
CD 00004 CALL DMSEC
3E 03 ENCODE : LD A.3
CD ooo00# CALL INFOMAS
3A 8006 LD A, (AUXBUF)
3D DEC A
32 8006 LD (AUXBUF) . A
C2 05C8 JP NZ . RECODE
FD 21 0000# LD IY.NOTAB
CD o0000# CALL MDSLCD
11 O3ES LD DE.1000
CD oo000# CALL DMSEC
C3 0000# JP ERROR
20 20 41 67 AGATAB: DB * Again Please! "
61 69 6E 20
50 6C 65 61
73 65 21 20
20 20 20 43 NOTAB: DB " Code Error! *
6F 64 65 20
45 72 72 6F
72 21 20 20
: MATEWNWXR F‘JNCI‘ION LA A RA AR RRRSE R
: DE=FUNCTAB
: HL=ADDR FUNCTION
11 oocCs FUNCTA: LD DE. 200
CD 0000# CALL DMSEC
CD ooo00# CALL FBEEP
FD 21 0000% LD IY.FUNTAB1
CD 0000# CALL MDSLCD
CD ooo00# FUNCT: CALL GETN
FE 0B cp OBH
20 F9 JR NZ . FUNCT
CD 0000# CALL GETNA
FE OA P 10
D2 0000% JP NC.ERRCOR
11 ooo00# LD DE, FUNCTAB
CD 0000# CALL DEFIND
E9 JP (HL)
45 6E 74 65 FUNTABO: DB "Enter Code? "
72 20 43 6F
64 65 3F 20
S5F SF 5F SF
50 55 53 48 FUNTAB1: DB "PUSH [*] KEY:0-9"
20 5B 2A 5D B
20 4B 45 59
3A 30 2D 39
20 4F 4B 20 OKKTABO: DB * OK Code Rightt *
43 6F 64 65
20 52 69 67
68 74 21 20
0000# 0000# FUNCTAB: W SETCODE . SETIDA, MESSAG . CONPRN
0000# 0000# 5
0000# 0000# DW PRINTEL.RECTEL.OPNCQS.SETCLS
gooo# ooo00#
oooo# 0000# Dw SETSTSP. TIMALM
; wwwwwwamwx SET CODE PASSWORD *==»w FO?
; PRESS 0 = SET PASSWORD
. PRESS 1 = SET RINGER

1



917
918 06DA DB 12 SETCODE: IN A. (PORTC1)

919 06DC CB 77 BIT 6.A {CHECK HOOK
920 06DE CA 0670 JB, Z, FUNCTA

921 06E1 CD 0000# caAlL  HBEEP1

922 06E4 FD 21 0000# LD 1Y.FUNTABO

923 06E8 CD 0000# CALL  MDSLCD

924 06EB 11 07D0 LD DE. 2000

925 06EE CD 0000# CALL  DMSEC

926

927 06F1 FD 21 0000# SETCN: LD 1Y.SCDTABO

928 06F5 CD 00004 CALL MDSLCD

929

930 06F8 CD 0000# FO: CALL GETNA !
931 06FB FE 00 . cp 0 i
932 06FD 28 27 JR Z,WRCODE

933 06FF FE 01 cp 1

934 0701 28 ?? JR Z.WRRING

935 0703 FE 0B P OBH

936 0705 CA 0670 Jp Z.FUNCTA : CANCELY
937 0708 18 EE JR FO

938

939 070A CD 0000# WRCODE : CALL  HBEEP1 :SUBR WRITE CODE
940 070D FD 21 0000# LD IY.SCDTAB1

941 0711 CD 00004 CALL  MDSLCD

942 0714 DD 21 800B LD IX. CODMEM

943 0718 16 Cd LD D.0C4H

944 071A CD 0000# CALL  LCDWI [
945 071D 06 02 LD B.2

946 071F CD 00004 CALL  CODLCD

947 0722 FE 0B cp 0BH

948 0724 28 Ed4 JR Z, WRCODE :
949 0726 CD 0000# WR: CALL GETNA

950 0729 FE 0C cp 0CH 1
951 072B 20 F9 JR NZ.WR {
952 072D CD 0000# CALL  HBEEP2

953 0730 18 BF JR SETCN }
954

955 0732 CD 0000# WRRING: CALL  HBEEP1 :SUBR SET RINGING 1-99 TIME
956 0735 FD 21 0000# LD 1Y.SCDTAB2 ,
957 0739 CD 0000% CALL  MDSLCD \
958

959 073C DD 21 8004 LD IX.RINGMEM

960 0740 16 Cs LD D.0CsH

961 0742 CD 0000# CALL LCDWI

962 0745 06 01 LD B.1 i
963 0747 CD 00004 CALL  CODLCD

964 074A DD 2B DEC IX ¢
965 074C DD 7E 00 LD A. (IX+0) :CHECK 0
966 074F FE 00 cp 0 :
967 0751 28 9E JR Z.SETCN {
968 0753 CD 0000# CALL  DE2HEX i
969 0756 DD 77 00 LD (IX+0).A

970 0759 CD 0000# WRR CALL GETNA f
971 075C FE 0C cp oCH

972 075E 20 F9 JR NZ.WRR

973 0760 CD 0000# CALL  HBEEP2

974 0763 18 8C JR SETCN

975

976 0765 46 30 3A 20 FUNTABO: DB "FO: CODE & RING *

976 0769 43 4F 44 45

976 076D 20 26 20 52

976 0771 49 4E 47 20 i
977 0775 20 30 3D 43 SCDTABO: DB " 0=Code 1=Ring " |
977 0779 6F 64 65 20 §
977 077D 20 31 3D 52 i
977 0781 69 6E 67 20 ,

978 0785 53 45 54 63 SCDTABL: DB "SETcode [4] ___ % 1§
978 0789 6F 64 65 20

978 078D 5B 34 5D 20

978 0791 SF SF S5F SF

979 0795 53 45 54 72 SCDTAB2: DB "SETring[1-99] __"

979 0799 69 6E 67 5B H
979 079D 31 2D 39 39 i
979 07A1 5D 20 SF 5F I
980 .

981 ‘- AXRTREXNN SE‘r TI}E & DA AAXTRWAR Fol“
982 : PRESS 0 = SET TIME

983 : PRESS 1 = SET DATE

984

985 07A5 DB 12 SETIDA: IN A. (PORTC1)

986 07A7 CB 77 BIT 6.A :CHEGK HOOK
987 07A9 CA 0670 JP Z.FUNCTA 1

988 07AC CD 0000# CALL  HBEEP1 4

989 07AF FD 21 0000# LD 1Y, FUNTABS

990 07B3 CD 0000# CALL  MDSLCD

991 07B6 11 07D0 LD DE. 2000




992
993
994
995
996
997
998
999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
2041
1042
1043
1044
1045
1046
1047
1047
1047
1047
*1048
1048
1048
1048
1049
1049
1049
1049
1050
1050
1050
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066

07B9

07BC
07Co0

07C3
07Cé
07Cs8
07CA
07CC
07CE
07D0
07D3

07DS
07D8
07DC
07DF
07E2
07E4
07E6
07E9
07EB
07ED
07F0
07F3

07FS
07F8
Q7FC
07FF
0802
0804
0806
0809
080B
080D
0810
0813

0815
0817
0818
081B

081F
0821
0824
0826
0827
082B
082E
0831
0834

0835
0839
083D
0841
0845
3849
084D
0851
0855
0859
085D
0861
0865
0869
086D
0871

0875
0877
0879
087C
087F
0883
0886
0889

08sC
0890

CHSA=H8 83 B

[
(-]

~B8B85HB831B88438

=88318578838

A8a BBSa

~838088

89 8

00008 CALL DMSEC 1
1
21 0000# SETTID: LD 1Y.TIMTABO
0000# CALL MDSLCD
0000#  F1: CALL  GETNA ]
00 cP 0
?? JR Z.SETIME i
01 cP 1
27 JR Z.SETDAT I
0B cp OBH i
0670 Jp 2. FUNCTA CANCEL
EE JR F1 i
00004  SETIME: CALL HBEEP1 :SET TIME
21 00004 LD IY.TIMTAB1
00004 CALL  MDSLCD .
0000# CALL TIDLCD
0B cp OBH {
EF JR Z.SETIME H
00004 WHEO : CALL GETNA . t
oc cp ocH I
F9 JR NZ.WHEO i
00004 CALL WRTIME
0000% CALL HBEEP2 l
c? JR SETTID i
*
0000% SETDAT: CALL  HBEEP1 :SET DATE
21 0000# LD IY. TIMTAB2 &
00004 CALL MDSLCD 4
00004 CALL TIDLCD i
0B ce 0BH {
EF JR Z.SETDAT
00004 WHE1 : CALL  GETNA
ocC cp ocH
F9 JR NZ.WHE1
0000% CALL  WRDATE
00004 CALL HBEEP2
A7 JR SETTID !
co TIDLCD: LD D.0COH :suer |
LD L.D {
00001 CALL LCDWI
21 807B LD IX.TIDBUF ‘
03 LD B.3 4
0000# CALL  COTLCD i
0B cp OBH i
RET z
21 807B LD IX,TIDBUF ’
4E 00 LD C. (IX+0) }
56 01 LD D, (IX+1)
SE 02 LD E, {IX+2) g
RET
31 3A 20 FUNTABS: DB “Fl1: TIME & DATE * }
49 4D 45 H
26 20 44 i
54 45 20
30 3D 54 TIMTABO: DB " 0=Time 1=Date *
6D 65 20
31 3D 44
74 65 20
45 54 74 TIMTABL: DB “SETtime __:__:__"
6D 65 20
SF 3A SF
3A SF SF ]
45 54 64 TIMTAB2: DB "SETdate __/__/_ "
74 €5 20 1
SF 2F SP
2F SF SF
: BAXTRANTRN MESSAGE (2 2233 022222222 Foz
: MASSEGE VOICE
: CHANEL 0-7
12 MESSAG: IN A. (PORTC1)
77 BIT 6.A : CHECK HOOK
0670 JP Z,FUNCTA 4
0000# CALL HBEEP1
21 00004 LD 1Y.FUNTAB3
00004 CALL MDSLCD ,
07D0 LD DE. 2000 .
0000# CALL DMSEC |
21 0000# MESAGV: LD 1Y, MSGTABO
00004 CALL MDSLCD

e V.



1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1152

0893
0896
0898
089A
089C
089E
08AO0
08A3

08AS
08A8
08AC
08AF
08B2
08B4
08B6

08B9
08BD
08Co
08C3
08Cé
08C7
08C9
08CC
08CD

08DO
08D3
08D6
08D9
08DC

08DE
08E1
08E5

08ES
08EB
08ED
08F0
08F3
08F7
08FA

08FD
0900
0903
0904
0906
0909
090A

090D
0910
0912
0915
0918
091B
091E
0921
0924
0925
0927
0929
092B
092D
092F
0931
0933
0935
0937
0939
093B
093E
0941
0943
0945
0947
0949
094C
094F
0952

0955
0959

*SHASHSHE

8-%8x88 verdB838

$OE0HE BY8-%B8> BBYSIHB 838 =88y 8

[
[

55 00OXEINHOLENELREEEYIIAD

oooo0# F2:
00

??

01

??

0B

0670

EE

oooox
21 0000#
oooo#
0000#

PLYBAC:

21 Qo0o0#
og0o00n
8005
00o00#

Cc?
0000#

oooo#

8005
00004
03ES8
oooon
AE
00004 RECVOI:
21 0000#

0000#

0000#

08

088C
8005

21 0000#
0000#
ogoo#

8005
0000#

Cc7
0000#

0000#

0000#
0B
088C
01F4
0000#
8005
0000#
0000#

30
21
21

21
01F4
0g000#8
0000#
088C

32 3A 20 FUNTAB3:

45 43 4F

BIT

GETNA

0
Z.PLYBAC
1
Z.RECVOI
OBH
Z.FUNCTA
F2

HEEEP1
IY.MSGTAB1
MDSLCD
GETNA

8

NC, MESAGV
{ CHNBUF) . A

IY,PLYCHNV

A. (GHNBUF)
INFOMAS
DE. 1000
DMSEC
MESAGV

HBEEP1
IY.MSGTAB2
MDSLCD

GETNA

8
NC.MESAGV
{CHNBUF) .A
I1Y.RECCHNV
MDSLCD
HBEEP1

A. (CHNBUF)
HTOAS

C.A

D, O0C7H
LCDWI

D.C

LCDWD

GETNA
OBH
NZ,MESAGV
DE,500
DMSEC

A. (CHNBUF)
DE, RECVTAB
DEFIND

A, (HL)
001100008
{PORTB2).A
A, (PORTB2)
5,A
{PORTB2).A
A. (PQRTC1)
6.A
NZ.RECV

A. (PORTB2)
01100000B
{PORTB2) . A
DE.1
DMSEC

A. (PORTB2)
10111111B
100000008
(PORTB2).A
DE.500
DMSEC
HBEEP2
MESAGV

"F2: RECORD VOICE"

:PLAY B;kﬂ( N 0-7

i

"

|
|
r
i
!
|

JPULSE CE LOW

.

HI

!
l
|
J
!
:
|
|




L -

1152 095D 52 44 20 56

1152 0961 4F 49 43 45

1153 0965 30 3D 50 4C MSGTABO: DB "0=PLAY 1=RECORD"
1153 0969 41 59 20 20

1153 096D 31 3D 52 45

1153 0971 43 4F 52 44 :

1154 0975 53 45 4C 2E MSGTAB1: DB "SEL.Playback:0-7"
1154 0979 50 6C 61 79

1154 097D 62 61 63 6B

1154 0981 -3A 30 2D 37

1155 0985 20 53 45 4C MSGTAB2: DB * SEL.Record:0-7 "
1155 0989 2F 52 65 63

1155 098D 6F 72 64 3A

1155 0991 30 2D 37 20

1156 0995 50 6C 79 62 PLYCHNV: DB "Plyback Chanel: "
1156 0999 61 63 6B 20

1156 099D 43 68 61 6E

1156 09A1 65 6C 3A 20

1157 09A5 52 65 63 6F RECCHNV: DB “"Record Chanel: "
1157 09A9 72 64 20 20

1157 09AD 43 68 61 6E

1157 09B1 65 6C 3A 20

bl B T

e — — i,

iigg ; wwwwwawwx CONTROL PRINTER ****#*** FQ3
1160 : SET MARGIN 1-99 CHARATER

1161 : LINEFEED 1
1162

1163 09B5 DB 12 CONPRN: IN A. (PORTC1) 3
1164 09B7 CB 77 BIT 6.A : CHECK. HOOK
1165 09B9 CA 0670 Jp Z.FUNCTA f
1166 09BC CD 0000# CALL  HBEEP1

1167 09BF FD 21 0000# LD IY.FUNTAB2 '
1168 09C3 CD 0000# CALL  MDSLCD '
1169 09C6 11 07D0 LD DE. 2000 H
1170 09C9 CD 0000# CALL DMSEC |
1171

1172 09CC FD 21 0000# CONPN: LD 1Y.CTPTABO }
1173 09D0 CD 0000# CALL  MDSLCD H
1174

1175 09D3 CD 0000# F3: CALL GETNA

1176 09D6 FE 00 cP 0

1177 09D8 28 ?? JR Z.SETMAGIN

1178 09DA FE 01 cp 1

1179 09DC 28 ?? JR Z.LINFED ¢
1180 09DE FE 0B cp 0BH .
1181 09E0 CA 0670 Jp Z, FUNCTA ; CANCEL
1182 09E3 18 EE JR F3 i
1183 $
1184 09E5 CD 00060# SETMAGIN: CALL HBEEP1 :SET MAGIN 1-99 CHARATER
1185 09E8 FD 21 0000# LD 1Y.CTPTAB1 j
1186 09EC CD 0000# CALL  MDSLCD

1187 09EF 16 C§ LD D. 0C6H

1188 09F1 CD 0000# CALL  LCDWI

1189 09F4 CD 00004 CALL GETNA H
1190 09F7 FE 0A cP 10 1
1191 09F9 30 D1 JR NC, CONPN !
1192 09FB CD 00004 CALL LCDDP

1193 09FE 07 RLCA

1194 09FF 07 RLCA i
1195 0AO0 07 RLCA i
1196 0AO01 07 RLCA !
1197 0A02 4F LD C.A

1198 0A03 CD 0000# CALL GETNA

1199 0A06 FE 0A cp 10

1200 0A08 30 C2 , JR NC, CONPN

1201 OAOA CD 0000# CALL LCDDP

1202 CAOD B1 OR C t
1203 OAOE FE 00 cP 0 ;CHECK 0
1204 6A10 28 BA JR Z.CONPN !
1205 0A12 CD 0000# CALL DE2HEX f
1206 0Al5 4F LD C.A

1207 0Al6 16 1B LD D.27 i
1208 0A18 CD 0000# CALL PBYTE

1209 0A1B 16 6C LD D.6CH }
1210 OA1D CD 0000# CALL PBYTE 4
1211 0A20 51 LD D.C ;
1212 0A21 CD 0000# CALL PBYTE .
1213

1214 0A24 CD 0000# SETM: CALL GETNA :
1215 0A27 FE 0C cr OCH \
1216 0A29 20 F9 JR NZ,SETM 1
1217 0A2B CD 0000# CALL  HBEEP2 i
,1218 0A2E 18 9C JR CONPN

1219

1220 0A30 CD 0000# LINFED: CALL HBEEP1 :LINE FEED
1221 0A33 FD 21 00004 LD 1Y.CTPTAB2 \
1222 0A37 CD 0000# CALL  MDSLCD

e .



e g gy

1223
1224 0A3A CD 0000# LFLOOP: CALL GETNA

1225 0A3D FE 02 cp 2

1226 0A3F 30 F9 JR NC.LFLOOP

1227 0A41 FE 00 cpP o *

1228 0A43 28 27 JR Z.LFEX i
1229 0A45 FE 01 cp 1

1230 0A47 28 77 JR Z.LFFX f
1231

1232 0A49 CD 0000# LFFX: CALL HBEEP1 {
1233 OA4C 16 O0A LD D.0AH i
1234 OA4E CD 0000# CALL PBYTE

1235 0A51 18 E7 JR LFLOOP I
1236 0AS3 CD 0000# LFEX: CALL  HBEEP2

1237 0A56 C3 09CC - Jp CONPN 1
1238 '
1239 0A59 46 33 3A 43 FUNTAB2: DB “F3:CONTROL PRINT" H
1239 OASD 4F 4E 54 52 ;
1239 0A61 4F 4C 20 50 3
1239 0A65 52 49 4E 54 ‘

1240 0A69 30 3D 4D 61 CIPTABO: DB "0=Margin 1=LFeed"

297 OBOF CC 0oo00# CALL Z.CLTEFG

1240 0A6D 72 67 69 6E '
1240 0A71 20 31 3D 4C 1
1240 OA75 46 65 65 64 .
1241 0A79 53 65 6C 65 CTPTABL: DB “Select?(1-99) __*" i
1241 OA7D 63 74 3F 5B i
1241 0A81 31 2D 39 39 .
1241 0A85 SD 20 SF SF i
1242 0A89 20 30 3D 43 CTPTAB2: DB » 0=Cancel 1=LF " t
1242 0ASD 61 6E 63 65
1242 0A91 6C 20 20 31 }
1242 0A95 3D 4C 46 20
1243 ]
1244 ; ®==xsww PRINT TEL.NUMBER *=*==*v*x F(4
1245 : OUT PRINTER i
1246 : REG = A i
1247
1248 0A99 DB 12 PRINTEL: IN A. {PORTC1) ;
1249 0A9B CB 77 BIT  6.A sCHECK HOOK
1250 0ASD CA 0670 JP Z. FUNCTA
1251 0AA0 CD 0000# CALL  HBEEP1 ]
1252 0AA3 FD 21 0000# LD IY.FUNTAB4 i
1253 0AA? CD 0000# CALL  MDSLCD
1254 OAAA 11 07D0 LD DE, 2000 I
1255 0AAD CD 0000# CALL  DMSEC
1256
1257 QABO FD 21 0000# PRINN: LD 1Y.PNTTABO i
1258 QAB4 CD 0000# CALL  MDSLCD .
1259
1260 OAB? CD 0000# F4: CALL GETNA !
1261 QABA FE 00 cP 0
1262 0ABC 28 77 JR Z.CLSDPY :CLEAR |AND DISPLAY LCD
1263 0ABE FE 01 cP 1 .
1264 0ACO 28 77 JR Z,PRINT |
1265 0AC2 FE 0B cP 0BH
1266 0AC4 CA 0670 JP Z. FUNCTA r
1267 0AC? 18 EE JR F4
1268 l
1269 0AC9 CD 0000# CLSDPY! CALL HBEEP1 i
1270 0ACC AF XOR A
1271 OACD 06 0A LD B.10 l
1272 OACF CD 0000# CALL  SUMM
1273 0AD2 FD 21 0000# DIPSUM: LD 1Y, SUMTAB {
1274 OADS CD 00004 CALL MDSLCD L
1275 OADY 3A 8006 LD A, (AUXBUF) :DE = ASCII
1276 0ADC DD 21 8009 LD IX, ASCBUF !
1277 0AE0 26 00 LD H.0 }
1278 0AE2 6F LD L.A !
1279 0AE3 CD 0000# CALL HTOD
1280 OAE6 7B LD AE
1281 OAE? CD 0000# CALL  HTDA
1282 0OAEA DD 72 00 LD {IX+0).D
1283 0AED DD 73 01 LD (IX+1}.E '
1284 OAF0 16 C1 LD D, GC1H
1285 0AF2 CD 0000# CALL LCDWI
1286 OAF5 FD 21 8009 LD 1Y.ASCBUF
1287
1288 OAF9 06 02 LD B.2
1289 0AFB FD 56 00  LCDIT: LD D. (IY+0) t
1290 OAFE CD 0000% CALL LCDWD 1
1291 0BO1 FD 23 INC  IY i
1292 0BO3 10 F6 DINZ LCDIT
1293 0BOS5 16 C8 LD D.0C8H }
1294 0BO7 CD 00004 CALL  LCDWI i
1295 OBOA CD 0000# CALL GEIN i
1296 0BOD FE 0C CP OCH

|



1298 0B12 18 9C JR PRINN ;
1299

1300 0B14 CD 0000# PRINT: CALL  HBEEP1 i
1301 0B17 FD 21 0000# LD IY,PNTTAB2 :PRINT NUMBER TO PRINTER
1302 0B1B CD 0000# CALL MDSLCD

1303 H
1304 OB1E 16 00 LD D.o

1305 0B20 CD 0000# CALL PBYTE !
1306 0B23 DD 21 0000# LD IX,PNTCHAO i
1307 0B27 CD 0000# CALL PBLOCX

1308 0B2A DD 21 0000# LD IX.PNTCHA1

1309 0B2E CD 0000# CALL PBLOX

1310 0B31 DD 21 0000# LD IX.PNTCHA2

1311 0B35S CD 0000# CALL PBLOXK i
1312 0B38 CD 0000# CALL PLF

1313 :

1314 OB3B AF XOR A :OUT TO {PRINTER
1315 0B3C 4F LD C.A i
1316 0B3D 79 PRNT: LD A.C

1317 OB3E FE OA cp TELOOP 1
1318 0B40 28 ?2? JR Z.CEXIT

1319 0B42 11 0000# LD DE.TELTAB .
1320 0B45 CD 0000# CALL DEFIND ;HL = ADRR.TELE NO.0-7
1321 0B48 7E LD A, (HL) i
1322 0B49 FE 0D cp ODH

1323 0B4B 28 ?? JR Z.PASPNT

1324

1325 0B4D 06 04 LD B.4

1326 OB4F 7E PRNT1: LD A. (HL) i
1327 0B50 CD 0000# CALL  HTOA }
1328 0B53 CD 0000# CALL PBYTE :IN = D,
1329 0B56 53 LD D.E 1
1330 0B57 CD 0000# CALL PBYTE i
1331 OB5A 23 INC HL N
1332 0BSB 10 F2 DINZ  PRNT1 1
1333

1334 OBSD 06 03 LD B.3

1335 OBSF 16 09 LMG: LD D, 09H :TAB
1336 0B61 CD 0000# CALL PBYTE

1337 OB64 10 F9 DINZ LMG 1
1338

1339 0B66 79 NNNT: LD A.C :LOAD ADRR
1340 0B67 11 0000¥ LD DE. TABFAG |
1341 OB6A CD 0000# CALL  DEFIND :HL = ADRR-TABFAG
1342 OB6D 7E LD A.(HL) :SEND VALUE OF USE
1343 OB6E CD 0000# CALL  HTOA

1344 0B71 53 LD D.E

1345 0B72 CD 0000# CALL  PBYTE

1346 0B75 CD 0000# CALL PLF i
1347 0B78 0OC PASPNT: INC c i
1348 0B79 18 C2 JR PRNT

1349 |
1350 0B7B CD 00004 CEXIT: CALL CLTEFG f
1351 OB7E CD 0000# CALL PLF i
1352 0B81 CD 0000# CALL HBEEP2 f
1353 0B84 C3 0ABO Jp PRINN

1354 !
1355 OB87 OE 00 SUMM: LD c.0 ;SUBR f
1356 0B89 11 0000# SUM: LD DE. TABFAG

1357 0BSC CD 0000¥ CALL  DEFIND ]
1358 OB8F F5 PUSH AF

1359 0B90 7E . LD A. (HL) 1
1360 0B91 81 ADD A.C

1361 0B92 4F LD C.A !
1362 0B93 F1 POP AF }
1363 0B94 3C INC A

1364 0B95 10 F2 DIJNZ SUM ]
1365 0B97 79 LD A.C

1366 0B98 32 8006 LD {AUXBUF) . A )
1367 OB9B C9 RET

1368

1369 0BSC AF CLTEFG: XOR A :SUBR LLEAR TABFAG 0-9
1370 0BSD 06 O0A LD B.10 i
1371 OBSF 11 0000# CLSM: LD DE. TABFAG

1372 0BA2 CD 0000# CALL  DEFIND

1373 OBAS 36 00 LD (HL).O00H

1374 0BA7 3C INC A

1375 OBA8 10 FS DINZ  CLSM

1376 OBAA CD 0000# CALL  HBEEP2

1377 OBAD C9 RET

1378

1379 OBAE 46 34 3A 20 FUNTAB4: DB “F4: PRINT TEL_No"

i
1
i
3
i
{
}
1379 0BB2 50 52 49 4E
1379 OBB6 54 20 54 45 l
1379 OBBA 4C 5F 4E 6F
1380 OBBE 30 3D 43 6C PNTTABO: DB “"0=Clear 1=Print"
1380 0BC2 65 61 72 20
!
[}
i
i
4
i
q



1380
1380
1381
1381
1381
1381
1382
1382
1382
1382
1383
1383
1383
1383
1383
1383
1383
1383
1384
1384
1384
1384
1384
1384
1384
1384
1385
1385
1385
1385
1385
1385
1385
1385
1386
1386
1387
1387
1388
1389
1390
1391
1392
1393
1394
1395
1396
1397
1398
1399
1400
1401
1402
1403
1404
1405
1406
1407
1408
1409
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429
1430
1431
1432
1433
1434
1435
1436

0BC6
O0BCA
0BCE
0BD2
0BD6
0BDA
0BDE
O0BE2
OBE6
0BEA
OBEE
0BF2
O0BF6
O0BFA
OBFE
0Co02
0Co6
0COA
0C0D
0C11
0C15
0C19
0C1D
0C21
0C25
0c2s
ocac
0C30
0C34
0C38
0C3cC
0C40
0C44
0C48
0C4B
0C4F
0C53
0C57
0C5B

O0C5F
0C61
0C63
0C66
0Cé69
0C6D
0C70
0C73

0C76
0C7A

0C7D
0C80
0cs2
0C85
0css
0Cs8B
0C8E
0C91

0C94
0C98
0C9B
0CSE
0CAl
0CA2
0CA4
0CA?7
0CAS8

0CAB
0CAD
0CAF

0CB2
0CB5
0CB7?
0CB9
0CBC
0CBD
0CBE
0CBF

838288

8sB8-s8HE B89 8k

828-%B8>84d

o
[}

31 3D
69 6E
3E 20
74 61
20 20
20 3C
57 61
20 50
6E 74
67 21
2D 2D
2D 2D
2D 2D
2D 2D
2D 2D
2D 2D
2D 2D
2D 0D
45 4C
48 4F
20 4E
42 45
41 4C
4D 20
54 4F
4C 0D
2D 2D
2D 2D
2D 2D
2D 2D
2D 2D
2D 2D
2D 2D
2D 0D

12

77
0670
0000#

50
74
54
6C
20
3C
69
72
69
20
2D
2D
2D
2D
2D
2D
2D

45
4E
55
52
41
26
54

2D
2D
2D
2D
2D
2D
2D

21 0o000#

oooo#
07D0
oooo#

SUMTAB:

PNTTAB2:

PNTCHAD:

PNTCHAL:

PNTCHA2:

8012 TABFAG:
8014
8016
8018
801A

wmwwxnwxww DECORD TEL, " ¥wewewwrwww
(CHANELS)
HL (ADDRESS)

;0 IN = A
. OUT =

RECTEL:

21 0000# RLOOP:

0000#

0000#
0A
0670
8005
00004
0000#
8005
0000#

21 0o00#

0000#
8005
oooo#

87
ooo0#

0000#

04
c1
00o00#

0000#
0A
BD
oooo#

DB

DB

DB

DB

DB

Dw
Dw

">> Total=  # <<

" Wait Printing! *

|
{
i
|
!
!
i

".0DH

"TELEPHONE NUMBER ALARM & TOTAL", ODH

——— A o Aguin,

TEFGO.TEFG1.TEFG2.TEFG

o —— )

i
3
¥

TEFG4 . TEFGS , TEFG6 , TEFGY

TEFGS , TEFGS i

FO05 [
{

#

A, (PORTC1)

6.A : CHECK
Z, FUNCTA

HBEEP1

IY,FUNTABS

MDSLCD

DE. 2000

DMSEC

IY.RNTTAB
MDSLCD

GETNA
10 '
NC. FUNCTA :
(CHNBUF) . A

DE, TELTAB ]
DEFIND

A. (CHNBUF)
HBEEP1

IY. TABCBA ]
MDSLCD

A, (CHNBUF)

HTOAS

C.A
D.87H
LCDWI
D,C,
LCDWD

1
|
D.0C1H
LCDWI :SET AB
GETNA suBg b
10 t

y
I
i
§
4

NC.RLOOP
LCDDP

e e i

" 0DH



1437
1438
1439
1440
1441
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
1460
1461
1462
1463
1464
1465
1465
1465
1465
1466
1466
1466
1466
1467
1467
1467
1467
1468
1468
1469
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482
1483
1484
1485
1486
1487
1488
1483
1490
1491
1492
1493
1494
1495
1496
1497
1498
1499
1500
1501
1502
1503
1504
1505
1506
1507
1508
1509
1510
1511
1512

0cco
0CccC1
0CC4
0CCsé
0ccs
0CCA
occc
0CCF
0CDOo
ocD1
0CD3
0CD5
0CD6
0CD8
0CDA
0CDB
0CDC
0CDD
0CDF
0CE2

0CES
0CES6
0CE9
0CEA
0CED
0CEE

0CEF
0CF3
0CF7
0CFB
OCFF
0D03
0D07
0D0OB
0DOF
0D13
0017
0D1B
OD1F
0D23
0D27
0D2B
0D2F

0D33
0D36
OD3A
0D3D
0D3F
0D41
0D43
0D46

0D49
0D4D

0D50
0D53
0D55
0D58
0D5B
0DSD
O0DSF

0D61
0D65
0D68
0D6B
OD6E
0D71
0D74
0D78

0D7B
0D7E
0D81
ops2
0D84
op8?7
oDgs8

oD8B

4F

28
28

08
78

28
08

3E
Bl
77
23
10

Cc3

D2

8 8ZB8=~%8% B83088-8Y

0000#
ocC
77
0B

oooo#

01l
??

??
oD

D3
oooo0#
0C76

0000#

00004

35 3A 52
43 4F 52
20 54 45
SF 4E 6F
65 6C 65
74 20 54
6C 4E 6F
30 2D 39
68 61 6E
6C 3A 20
5F 5F 5F
SF 5F 5F
8037

803F

8047

804F

8057

0000#

21 0o0o00%#
ooo00#

12

77

??

07D0
ooo0#

21 00004
oooo0#

oooo0#
08
0670
8005
12

77

??

21 0000#
0000#
03ES
oooo#
0000#
0000#

21 00004
0000%#

8005
oooo#

87
ooco#

00004

ooco#

NASD:
NASN:

LCDDP:

FUNTABS :

RNTTAB:

TABCBA:

TELTAB:

;s wxwexwxwxwrz OPEN &
; CONTROL AC POWER

OPNCLS:

AGAIN:

AGAIO:

AGAIl:

H3AERSHANARE
[d [

68

POP

DB

DB

DB

DW
Dw
DW

CALL
LD
CALL
IN
BIT
JR
LD
CALL

LD
CALL

CALL
cp
JP
LD
IN
BIT
JR

LD
CALL
LD
CALL
CALL
CALL
LD
CALL

LD
CALL
LD
LD
CALL
LD
CALL

CALL

C.A
GETN,
0CH
Z.NASD
O0BH
Z.RLOOP
LCDDP
AF,AF'
A.B

1
Z,NASD
AF.AF'
NASN
A,O0DH
(o]
(HL).A
HL
MEML
HBEEP2
RLOOP

AF
HTOAS
D.A
LCDWD
AF

i

g
e e B

;

g

;SUBR STORE TO LCD

-

"F5:RECORD TEL_No*

“Chanel:

———

TELNO, TELN1, TELN2, TELN3

!'
i
|
"Select TelNo:0-9" i
|
!
i

TELN4 , TELNS, TELN6 , TELN?

TELNS8, TELNS
CLOSE *wem=xxwuw FO6

LINE

HBEEP1
IY,FUNTAB6
MDSLCD

A. (PORTC1)
6.A
Z,AGAIO
DE. 2000
DMSEC

IY,.OPCLTAB
MDSLCD

GETNA

8

NC, FUNCTA
{CHNBUF) . A
A. (PORTC1)
6,A
Z.AGAIl

1Y, TABONOF
MDSLCD
DE.1000
DMSEC
HBEEP1
CLSLCD
IY.TABCHN
MDSLCD

A, (CHNBUF)
HTOAS

C.A

D.87H
LCDWI

D.C

LCDWD

GETNA

§
!
H

L]
1
: CANCEL1
; CHANEL , CLOSE OR OPEN

.
.

O Ammns e —— -



1513
1514
1515
1516
1517
1518
1519
1520
1521
1522
1523
1524
1525
1526
1527
1528
1529
1530
1531
1532
1533
1534
1535
1536
1537
1538
1539
1540
1541
1542
1543
1544
1545
1546
1547
1548
1549
1550
1551
1552
1553
1554
1555
1556
1557
1558
1559
1560
1561
1562
1563
1564
1565
1566
1567
1568
1569

1570

1571
1572
1573
1574
1575
1576
1577
1578
1579
1580
1581
1582
1583
1584
1585
1585
1585
1585
1586
1586
1586
1586
1587
1587
1587
1587
1588
1589
1589

O0DSE
0D91
0D93
0D95
0D97
0D33
0DSB

0D3D
O0DAO
ODA3
0DA6
ODAS
ODAA
ODAC
ODAE

0DB1
0DB¢4
0DB5S
opss
0DBB
0DBC
ODBF
0DC2
0DC4
0DC6
0DC9

oDcc
0DCF
0DD2
0DDS5
0DD8
0DD3
0DDB
0DDD

ODEO
O0DE3
ODE4
O0DE?7
ODES8
ODES
ODEA
ODED
ODEE
ODF1
ODF¢
ODF6
ODF8
ODFB

ODFE
ODFF
0E0Q
0E02
0E04
0EQ0S
0E07
OE08
0EOA

O0EOC
OEQE
0EOF
0El10

0Ell1
OEl4
0El6

0E17
0E1B
OE1F
0E23
0E27
OE2B
O0E2F
0E33
0E37
0E3B
0E3F
0E43
0E47
0E4B
0E4F

32 8006
FE 00
28 ?7?
FE 01
28 77
FE 02
30 AC

CD 00004
3A 8006

11 ooo004#
CD 0000#

FD E3
16 C3
CD 00004 -

3A 8005

CD 0000#
3A 8000

CD oooo0#
CD 0000#
FE 0C
20 F9
CD 0000#
C3 0D49

CD 0oo00#
3A 8006
11 0000#
CD 0000#

FD E3
16 C3
CD 0000#

3A 8005
CD 0000#

3A 8000

CD oo000#
CD 00004

20 F$
CD 0000#
C3 0D49

FE 00
28 77

18 77

32 8000
D3 20

46 36 3A 20
S3 45 54 20
4F 4E 2D 4F
46 46 20 20
20 53 45 4C
2E 43 68 61
6E 65 6C 3A
30 2D 37 20
20 20 30 3D
4F 46 46 20
20 20 31 3D
4F 4E 20 20
0000# o00O0O#
4F 46 46 21
20 20 20 20

CLOSE:

CLOl:

OPEN:

OPEl:

CLOPN:

LOQPP:

CLP1:
CLP2:

FETOUT:

FUNTABS6 : -

OPCLTAB:

TABONOF:

TABOPCL :
TABCLOS:

RERE

JR
JR

LD
CALL
PUSH

PUSH
LD

JR

RLCA
DINZ

DB

DB

DB

(AUXBUF) . A
0

Z,CLOSE
1
Z.0PEN

2
NC,AGAIN

HBEEP1

A, (AUXBUF)
DE.TABOPCL
DEFIND

HL

(SP).IY
D.0C3H
SEN2LCD

A, (CHNBUF)
L.A

CLOPN

A. (LODFAG)
L

FETOUT
GETNA
OCH
NZ,CLO1
HBEEP2
AGAIN

HBEEP1

A. (AUXBUF)
DE.TABOPCL
DEFIND

HL

(SP).IY
D.0C3H
SEN2LCD

A. (CHNBUF)
L.A

CLOPN

A.L

L.A

A. (LODFAG)
L

FETOUT
GETNA

OCH
NZ.OPEl
HBEEP2
AGAIN

BC
AL

;SUBR.

- A b il ki s g -

[V S [——

B s g, it W —— i Mok i —

— s o —

CLOSE & OPEN

0 :C = CHANEL 0-7

Z.CLP1
B.L
A.OFEH

LOCPP
CLP2

A.OFEH
L.A
BC

(LODFAG) . A
(PORTA2).A

"F6: SET ON-OFF "

" SEL.Chanel:0-7 "

=08 "

*  0=QFF

TABCLOS . TABOPEN
IIOH’ "

oy sl ——— ———

;SUBR 4 CONTROL TRIAC

i ctpputet o bt

“ eme e ek e ey e sl -



1590 OES53 4F 4E 21 20 TABOPEN: DB “ON! "

1590 0E57 20 20 20 20

1591 OESB 43 68 61 6E TABCHN: DB "Chanel: ? "
1591 OES5F 65 6C 3A 20

1591 0E63 20 3F 20 20

1591 O0E67 20 20 20 20

-

1592
1593 ; wwwxwewwe QET TIME CLOSE ****=**x Fg7 !
1594 : TIME CLOSE

1595 H
1596 0E6B CD 0000# SETCLS: CALL  HBEEPI 1
1597 OESE FD 21 0000# LD 1Y.FUNTAB?

1598 OE72 CD 0000# CALL  MDSLCD

1599 OE75 DB 12 IN A. (PORTC1) H
1600 OE?7 CB 77 ) BIT 6.A '
1601 0E79 28 ?7 JR Z.TIMCLSE ;
1602 OE?B 11 07DC LD DE. 2000

1603 OE7E CD 0000# CALL DMSEC !
1604

1605 OE81 FD 21 0E27 SETCS: LD 1Y.OPCLTAB

1666 0E85 CD 0000# CALL  MDSLCD '
1607

1668 OE88 CD 0000# TIMCLSE: CALL GETNA

1609 OESB FE 08 cp 8 ,
1610 OESD D2 0670 Jp NC. FUNCTA :CANCEH
1611 OE90 32 8005 LD (CHNBUF) . A

1612 0E93 11 0000# LD DE.CLSTAB ]
1613 0ES6 CD 0000# CALL DEFIND

1614 0E99 ES PUSH HL 1
1615 OESA DD E3 EX (SP).IX

1616 1
1617 GESC FD 21 0000# LD 1Y, TABCHN? 1
1618 OEA0 CD 00004 CALL  MDSLCD i
1619 OEA3 CD 0000# CALL  HBEEP1

1620 OEA6 3A 8005 LD A. (CHNBUF)

1621 OEA9 CD 0000# CALL HTOAS

1622 OEAC 4F LD C.A I
1623 OEAD 16 87 LD D.87H

1624 OEAF CD 0000# CALL  LCDWI

1625 0EB2 51 LD D.C ;
1626 OEB3 CD 00004 CALL LCDWD

1627 '
1628 OEB§ 16 C3 LD D.0C3H

1629 OEB8 6A LD L.D i
1630 0EB9 CD 0000W CALL LCDWI :
1631 OEBC 06 02 LD B.2 ;SET LOOP
1632 OEBE CD 00004 CALL  COTLCD {
1633 OEC1 FE 0B cp OBH

1634 O0EC3 28 BC JR Z,SETCS

1635 OEC5 CD 0000# REC: CALL GETNA i
1636 OEC8 FE 0C cp OCH

1637 OECA 20 F9 JR NZ.REC t
1638 OECC CD 0000# CALL  HBEEP2

1639 O0ECF C3 OES81 Jp SETCS

1640

1641 OED2 46 37 3A 20 FUNTAB7: DB “F7: AUTO OFF " |
1641 OED6 20 41 55 54 !
1641 OEDA 4F 20 4F 46

1641 OEDE 46 20 20 20 t
1642 OEE2 43 68 61 6E TABCHN?: DB “Chanel: ? __:__"

1642 OEE6 65 6C 3A 20
1642 O0EEA 20 3F 20 SF
1642 O0EEE SF 3A S5F S5F

¥
1643 OEF2 8023 8025 CLSTAB: DW TICLSO,TICLS1,TICLS2,TICLS3
1643 0EF6 8027 8029
1644 OEFA 802B 802D DW TICLS4,TICLS5,TICLS6,TICLS?
1644 OEFE 802F 8031 }
1645 :
1646 ; wwwwwswws TIME STARTSSTOP ******* F08
1647 : SET TIME FOR START AA:BB i
1648 : SET TIME FOR STOP  XX:YY
1649 |
1650 0F02 DB 12 SETSTSP: IN A. (PORTC1) 1
1651 OF04 CB 77 BIT 6.A : CHECK ; HOOK
1652 OF06 CA 0670 Jp Z. FUNCTA -
1653 0F09 CD 0000# CALL  HBEEP1
1654 OFOC FD 21 0000# LD IY. FUNTABS ]
1655 OF10 CD 0000 CALL  MDSLCD |
1656 OF13 11 07D0 LD DE, 2000
1657 OF16 CD 0000# CALL  DMSEC i
1658
1659 OF19 FD 21 0E27 SETTP: LD IY.OPCLTAB
1660 OF1D CD 0000# CALL  MDSLCD }
1661 !
1662 0F20 CD 0000# CALL  GETNA q
1663 0F23 FE 08 cp 8 i
1664 0F25 D2 0670 Jp NC, FUNCTA :CANCE?



1665 0F28 32 8005 LD (CHNBUF} . A t

1666 0F2B 11 0000# LD DE , ONOFAUT
1667 OF2E CD 0000# CALL DEFIND

1668 0F31 ES PUSH HL

1669 0F32 DD E3 EX (SP).IX !
1670 OF34 CD 0000# CALL  HBEEP1

1671

1672 OF37 FD 21 0000# LD IY.AUTOCHN 1
1673 OF3B CD 0000# CALL  MDSLCD

1674 OF3E 3A 8005 LD A. (CHNBUF) !
1675 OF41 CD 0000# CALL HTOAS

1676 0F44 4F LD C.A !
1677 OF45 16 C3 LD D.0C3H

1678 OF47 CD 0000# CALL LCDWI \
1679 OF4A 51 : LD D.C X
1680 OF4B CD 0000# CALL  LCDWD

1681 OF4E 16 C8 LD D.0C8H .
1682 OFSO CD 00004 CALL LCDWI

1683 OFS3 11 03ES LD DE. 1000

1684 OFS6 CD 00004 CALL DMSEC :
1685

1686 OFS9 FD 21 0000# LD IY.STSPTAB

1687 OFSD CD 0000# CALL  MDSLCD ,
1688 OF60 CD 0000# CALL  HBEEP1 f
1689 OF63 16 85 LD D.85H

1690 OF65 CD 0000# CALL LCDWI 1
1691 OF68 06 01 LD B.1

1692 OF6A CD 0000# CALL  CODLCD

1693 OF6D 16 CO LD D.0COH .
1694 OF6F 6A LD L.D i
1695 OF70 CD 0000# CALL LCDWI .
1696 O0F73 06 03 LD B.3

1697 OF75 CD 0000# CALL  COTLCD 1
1698 OF78 FE OB cp OBH 1
1699 OF7A 28 9D JR Z.SETTP

1700

1701 OF7C CD 0000# STPO: CALL GETNA .
1702 OF7F FE 0C cp oCH

1703 OF81 20 F9 JR NZ.STPO

1704 OF83 CD 0000# CALL  HBEEP2

1705 O0F86 18 91 JR SETTP

1706

1707 OF88 46 38 3A 20 FUNTABS: DB “F8: AUTO ON-OFF "

1707 OF8C 41 55 54 4F
1707 OF90 20 4F 4E 2D
1707 OF94 4F 46 46 20

1708 O0F98 3E 3E 3E 20 AUTOCHN: DB ">>> Chanel: <¢<c¢” I
1708 OF9C 43 68 61 6E
1708 OFA0 65 6C 3A 20 '
1708 OFA4 20 3C 3C 3C
1709 OFA8 53 65 74 3F STSPTAB: DB "Set? __ i~ " i

1709 OFAC 20 SF SF 3A
1709 OFBO SF SF 2D SF '

1709 OFB4 5F 3A SF SF $
1710 OFB8 805B B805F ONOFAUT: DwW TIMAUTO, TIMAUT1, TIMAUT2, TIMAUT3
1710 OFBC 8063 8067 :
1711 OFCO 806B 806F W TIMAUT4.TIMAUTS . TIMAUTS . TIMAUT?
1711 OFC4 8073 8077 1
1712

1713 : EAWWRENTRTW TI}E EUR ALARM AR WE F09 '
1714 : SET TIME FOR ALARM > XX-YY ¢ .
1715

1716 0FC8 DB 12 TIMALM: IN A. (PORTC1) i
1717 OFCA CB 77 BIT 6.A : CHECK ,HOOK
1718 OFCC CA 0670 JP Z.FUNCTA

1719 OFCF CD 0000# CALL  HBEEP1 i
1720 OFD2 FD 21 0000# LD 1Y.FUNTABS

1721 OFD6 CD 00004 CALL  MDSLCD ‘
1722 OFD9 11 07DO LD DE. 2000 !
1723 OFDC CD 0000# CALL DMSEC ¥
1724 ]
1725 OFDF FD 21 0000# CLSRAN: LD 1Y.TABIRAN

1723 OFE3 CD 0000# CALL MDSLCD 3

17

1728 OFE6 CD 00004 F9: CALL GETNA

1729 OFE9 FE 00 cp (] \
1730 OFEB 28 ?7 JR Z.CLSSEN

1731 OFED FE 01 cp 1 .
1732 OFEF 28 ?7 JR Z.SETRANG

1733 OFF1 FE 0B cp OBH !
1734 OFF3 CA 0670 JP Z.FUNCTA : CANCEL
1735 OFF6 18 EE JR F9 :
1736 |
1737 OFF8 CD 0000# CLSSEN: CALL HBEEP1 !
1738 OFFB FD 21 0000# LD 1Y.SENCLS b
1739 OFFF CD 0000# CALL  MDSLCD

1740 1002 AF XOR A



1741
1742
1743
1744
1745
1746
1747
1748
1749
1750
1751
1752
1753
1754
1755
1756
1757
1758
1759
1760
1761
1762
1763
1764
1765
1766
1767
1768
1769
1770
1771
1772
1773
1774
1774
1774
1774
1775
1775
1775
1775
1776
1776
1776
1776
1777
1777
1777
1777
1778
1779
1780
1781
1782
1783
1784
1785
1786
1787
1788
1789
1790
1791
1792
1793
1794
1795
1796
1796,
1796
1796
1797
1798
1799
1800
1801
1802
1803
1804
1805
1806
1807
1808
1809
1810
1811
1812

1003
1006
1009
100C
100F

1011
1014
1018
101B
101F
1021
1024
1026
1029
102C
102E
1030

1032
1036
1038
103B
103D
1040
1042

1044
1047
1049
104B
104E

1050
1054
1058
105C
1060
1064
1068
106C
1070
1074
1078
107C
1080
1084
1088
108C

1090
1093
1096
1099
109D

10A0
10A1
10A2
10A4
10A7
10AA

10AD
10B1
10B5
10B9

10BED
10C0
10C3
10C4
10C6
10C8
10CA
10CC
10CE
10D1
10D4

g8888x

F3
AF
D3
11

4F
48
20
61

8002
03E8
oooo0#
oooo0#
CE

0Qo00#

SETRANG:

21 0000# RANGE:

00Qo0#

21 8007

39 3A
45 41
26 20
4E 47
3D 43
4D 45
31 3D
6E 67
6C 65
20 53
73 6F
4D 45
65 74
61 6E
20
5F

01F4
ooo0#
oooo0#

43 FUNTAB9:

52
45
6C TABIRAN:
4D
52
65
61 SENCLS:
65
72
4D
20 TIMTAB:
67
5F
5F

AR TRARRS

ERROR:

21 oooo0#

0000#

10
0BB8
oooo0#
0104

46 46
6F 6F
50 6C
73 65

oooo#
0000#

BO

21

21
AF

21
0001
00004
21

WA RNTRD

EXIT:

20 OFFTABO:
6B
65
21

LD

CALL
JR

CALL
LD
LD
LD

CALL
LD

LD
LD
CALL
LD
CALL
JR
CALL
JR
JR

DB

DB

DB

DB

(SENMEM) . A
DE. 1000
DMSEC
HBEEPZ
CLSRAN

HBEEP1
IY.TIMTAB
MDSLCD
IX.TSTALM
D.0C3H
LCDWI

B.1
CODLCD

A, (IX+0)
OFH

OBH
Z.RANGE

IX.TSPALM
D.0C6H
LCDWI

B.1
CODLCD
0BH

Z .RANGE

GETNA
0CH
NZ.,RANGE
HBEEP2
CLSRAN

"F9:CLEAR & RANGE"

"0=ClsMEM l=Range"

“Clear Sensor MEM"

“Set Range? __-__"

ERROR TO EXIT *wrwwwwww

LD
CALL
CALL
LD
CALL

DE.500
DMSEC
LBEEP
IY.OFFTABO
MDSLCD

EXIT TO MAIN wwawwewwww

DI
XOR
ouT
LD
CALL
Jp

DB

A
(PORTAl).A
DE, 3000
DMSEC
BEGIN

"OFF Hook Please!"

¢ wwwwrrwxxw TNEFORMATION SUB mwwwwwew
. ADDRESS OF MESSEGE

IN = A

DE,RECVTAB
DEFIND

A, (HL)
101100008
(PORTB2).A
A. (PORTB2)
5.A
(PORTB2) . A
DE.1
DMSEC

A. (PORTB2)

:PULSE

- g

o~ wr

-

o i n w ik

-y -

G s e g ok s -



1813
1814
1815
1816
1817
1818
1819
1820
1821
1822
1823
1824
1825
13826
1827
1828
1828
1829
1829
1830
1831
1832
1833
1834
1835
1836
1837
1838
1839
1840
1841
1842
1843
1844
1845
1846
1847
1848
1849
1850
1851
1852
1853
1854
1855
1856
1857
1858
1859
1860
1861
1862
1863
1864
1865
1866
1867
1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1385
1886
1887
1688
1889
1890
1891
1892
1893
1894
1895
1896
1897

10D6
10D8
10DA
10DC
10DE
10E0
10E2
10E4
10E6
10E8
10EA
10EC
10EE
10F1

10F2
10F6
10FA
10FE

1102
1105
1107
1108
1108
110C
110D
110E
110F
1110
1113
1115
1116
1119
111A
111D
111F
1120
1121
1122
1125
1127
1129

112A
112D
112F
1130
1133
1134
1135
1136
1137
1138
113B
113p
113E
1141
1142
1145
1147
1149

114A
114D
114F
1151
1153
1155

1156
1158
115A
115C
115E

DO

07
07
07
07
4F

Do

Bl
DD

10
Ccs

28
18
3E
c9

DB

20
DB

801C
801E
8020
8022

oooo#
0A

0CES

ogoo#
0A

0CES

77 00
03

oooo#

D9

0000#
0A

0CES

0000#
0A

0CE5

77 00
23
El

oo0o00#
0A
??
??
00

12
67
FA

67

EOV:

ENOV:

RECVTAB:

SET
ouTt
IN
BIT
JR
IN
BIT
JR
IN
AND
OR
ouTt
CALL
RET

oW
oW

5.A
{PORTB2),A
A. (PORTC1)
4.A
NZ.ENOV

A. (PORTC1)
1.A

NZ .EOV
A. (PORTB2)
111100008
111100008
{PORTB2) .A
HBEEP1

- ————— ———

.

1

i
VOICO0.VOICl.VOIC2,VOICS

VOIC4,VOIC5,VOICS, VOIc:I

wwwwewwww [N DISPLAY *t twawwrwww

; USE F01.F07,F08

COTLCD:

CALL
Ccp
RET
CALL
RLCA
RLCA
RLCA
RLCA
LD
CALL
cp
RET
CALL
OR
LD

LD
ADD
LD
LD
CALL
INC

DINZ
RET

GETNA
10
NC
LCDDP

C.A
GETNA
10

NC
LCDDP

o
(IX+0).A
A.3

A.L

o

A

WA
CDWI
X
COTLCD

[ AN

mwawwnwew KEY DISPLAY "hRrsswxwsw
IX = ADDRESS MEMORY

CODLCD:

EANWXARNRR N

: OUT = A
GETNA:

INFO:
XET:

ARXXRAXT TN

: OUT = A
GETN:

GET2:

CALL
Ccp
RET
CALL
RLCA
RLCA
RLCA
RLCA
LD
CALL
cp
RET
CALL
OR
LD
INC
DJNZ
RET

GETNA
10
NC
LCDDP

(IX+0).A
IX
CODLCD

GmA SlJB MAXAXT AT RNN

CALL
cp
JR
JR
LD
RET

GETN -
0AH

Z, INFO
XET

A,00H

GETN leB ARAAXAANTXAXNN®

A, (PORTC1)
4.A
NZ.GETN
A, (PORTC1)

4.A

s st b

M ——— g AT M ki i R A e e, M



1898
1899
1500
1501
1502
1903
1904
1905
1906
1907
1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1941
1941
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1950
1950
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
13870
1971
1872
1973
1974
1975
1976
1977
1378

1160
1162
1164
1166

1167
1169
116A
116B
116C
116D
116E
116F
1170

1171
1175
1178
117B
117E
1181
1184
1186
1188
118A
118D
1190
1192
1194
1196
1199
119A
11s8C
119E
11A1

11A2
11A6
11AA
11AE

11B2
11B6
11B9

11BA
11BE
11C2
11C6

11CA
11CD
11CF
11p2
11D5
11D7
11D9

11DA
11DE

11El
11E3
11E6
11E9
11EA
11EB
11EC
11ED
11EF

28
DB
E6
c9

8883

fsRE8EE8E8r

888w

(SRS S R
coww

FA
22
OF

00

ERERRXANEW
: IN = A
; OUT = HL

DEFIND:

[2E2 222 22
.

: SEND DATE

21 00004 CURDATE:

ogoo#
oooo#
oooo#
O01F4
ooo0#
12

77

??
0l1F4
oooo#
12

7F

??
oooo#

10
EQ
oooo#

4D 49
4C 20
20 2F
2F 20

54
20
20
20

WSEC:

EXDATE:

DATXT:

ETXANRARRN

. SEND TIME

21 0000# HTIME:

a000#

4D 49
4C 20
20 3A
3A 20

ooo00#
08
56 00
0000#
23
Fé

54
20
20
20

TIMTXT:

WRAXRARRR

2 IN = 1IY
SEN2LCD:
SENTXT:

(22 X222 %24

JR Z.GET2
IN A, (PORTC2)
AND OFH

RET

DEFIND ADDR "Rxwxeaxzaw

LD
LD
ADD
ADD
LD
INC
LD
EX
RET

CRET R

jeXe
0.

CURDATE SUB =xxwexzwwwx

TO LCD
LD IY.DATXT
CALL MDSLCD
CALL  RDDATE
CALL  DISPLAY
LD DE.500
CALL DMSEC

IN A. (PORTC1}
BIT 6.2

JR NZ,EXDATE
LD DE,500
CALL  DMSEC

IN A. (PORTC1)
BIT 7.A

JR NZ , EXDATE
CALL  RDTIME

LD A.E

CP 10H

JR NZ.WSEC
CALL HTIME

RET

DB "KMIT'L /s s

HTIME SUB ®#wwwzxxxxwen

TO LCD

LD 1Y, TIMTXT : TIME
CALL MDSLCD

RET

DB “KMIT'L s om

SEND ASCII TO LCD **w*~

CALL  LCDWI

LD B.8

LD D. (IY+0)
CALL  LCDWD
INC 1y

DINZ  SENTXT
RET

DISPLAY LCD SUB ***»ww=

; DISPLAY TIME & DATE
: REG A.B.DE.HL.IX.IY

21 807B DISPLAY:

807E

03
7E 00
0000#

23
F2

TIASCI:

LD IX.TIDBUF
LD HL.TIDASC
LD B.3

LD A, (IX+0)
CALL  HTOA

LD (HL).D
INC HL

LD (HL).E
INC HL

INC IX

DJNZ TIASCI

— gy

. n -

i mmsaiaa

|

: SUBR SLND TEXT TO LCD

- —

e

- e mae e

i



1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011

2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065

11F1
11F3
11F7
11F9
11FA
11FD
11FE
1200
1201
1203

1204
1207
1208
120A
120D
1210
1212
1214
1215

1216
1218
121B
121D
1220
1222
1225

1226
1228
122B

122C
122E
1230
1232
1234
1235

1237
1239
1238
123D
123E
123F

1241

1243
1244
1245
1247

1248
124A
124C
124E
1250
1251

1253
1255
1257
1259
125A
125B
125D

125F
1260
1261

06

0E
51

79
C6
4F
10
Cc9

(o]
06

10
C1
c9

8858584

16
C9

DB

D3
7A
D3
DB
D3
00
00
D3
AF
3D

20
(05}

DB

D3
7A
D3
DB
D3
00
00
D3
AF

20

03
21 BO7E
Co

0000#
03
F6

0000#

02 :
56 00
oooo#
23

F6

01
oooo#
80
11CA
co .
11CA

01
oooos

01l
87
8F
01

0o
13
01

97
01

01
Cc7
8F
01l

00
01

D7
01

97
01

TOLCD:

LCDLDS:

LCDLDS1:

AANAXXWTRR®

MDSLCD:

LD
LD
LD
LD
CALL
LD
ADD
LD
DJNZ
RET

CALL
PUSH
LD
LD
CALL
INC
DJINZ
PopP
RET

B.3
IY.TIDASC
C.0COH
D.C
LCDLDS
A.C

A.3

C.A
TOLCD

LCDWI
BC

B.2

D. (IY+0)
LCDWD
Y
LCDLDS1
BC

Y

-

:SET ADDRESS LCD
i

MODUL TO LCD wrwwwwxwww

LD
CALL
LD
CALL
LD
CALL
RET

D.00000001B

LCDWI
D.80H
SEN2LCD
D.0COH
SEN2LCD

:CLEAR

; wEwwexwawr CTEAD JCD #*exwseasrwww
: CLEAR DISPLAY

CLSLCD:

: AW RN
; LCD WRITE
. IN =D

: REG = AD
LCDWI:
LCDWI2:

: ERWARNAXWNRREW
; LCD WRITE
;IN =D

: REG = AD
LCDWD:
LCDWD2:

LD
CALL
RET

LCDWI SUB ARENEREANNNESN
INSTRUCTION (RS=0)

D,00000001B

LCDWI

:CLEAR

i e it

IN A. (PORTB)
RES 0.A ;RS=0 ?
RES 1.A :R/W=0 {(WRITE)
ouT (PORTB) . A
LD A.D !
OUT  (PORTA)}.A : INSTRYCTION
IN A. (PORTB) ;OUT E HIGH PLUSE
SET 2.A
ouT {PORTB) , A
NOP
NOP
RES 2.A ,
ouT (PORTB) . A :
XOR A ; DELAY
DEC A ‘
JR NZ,LCDWI2
RET
Lm S(JB AR TTRANRNNW
DATA (RS=1)
!
IN A. (PORTB)
SET 0.A iRS=1 4
RES 1.A ;R/W=0 {(WRITE)
ouT {PORTB) . A
LD A.D J
ouT (PORTA) . A ; INSTRUCTION
IN A, (PORTB) :OUT E JHIGH PLUSE
SET  2.A
ouT (PORTB) . A i
NOP )
NOP i
RES 2.A .
ouT (PORTB) , A .
XOR A :DELAY |
DEC A 1
JR NZ.LCDWD2



2066
2067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2081
2082
2083
2084
2085
2086
2087
2088
2089
2090
2091
2092
2093
2094
2095
2096
2097
2098
2099
2100
2101
2102
2103
2104
2105
2106
2107
2108
2109
2110
2111
2112
2113
2114
2115
2116
2117
2118
2119
2120
2121
2122
2123
2124
2125
2126
2127
2128
2129
2130
2131
2132
2133
2134
2135
2136
2137
2138
2139
2140
2141
2142
2143
2144
2145
2146
2147
2148
2149
2150
2151
2152

1263

1264
1266
1268

126A
126B
126D
1270
1272
1274
1276
1279
127B
127D
127F
1282

1283
1285
1286
1288

1289
128A
128D
128F
1290
1292
1294
1297
1298

1299
129A
129B
129E
12A0
12A1

12A3
12A5
12A8
12AA
12AD

12AE
12AF
12B1
12B2
12B3
12B4
12BS
12B8
12B9
12BA
12BC
12BE
12C0
12C3
12C4
12C6
12C8

12C9

Cc9

DB
20

7A
D3

DB
D3
DB
D3
cs

3E
3D
20
Cc9

F5
DD

cs
20

Fl
C9

D5
57

DD
D1
18

F5
E6
OF
OF
OF
OF

57
Fl
E6

28
5F
18
1E
C9

E6

02
77
FA

00004
01
B?7
01
0000#
01
F7
01
oooo#

3C

7E 00
00

gD

??
oooo#

1264
23

E7

0A
1264

1264

FO

oooo#

oF

oD
22

00004
27
00

OF

; PRINT ONE BYTE {
:IN =D |
: REG = AD !
PBYTE: IN A. (PORTC)
BIT 6.A
JR NZ.PBYTE
PBYTEL: LD A.D :0UT ?ATA
ouT (PORTA).A {
CALL  PBYTES
IN A. (PORTB) :STB LOW
RES 6.A \
ouT {PORTB).A ,
CALL  PBYTES
IN A. (PORTB) :STB HIGH
SET 6.A
ouT (PORTB) . A ¥
CALL PBYTES f
RET i
PBYTES: LD A.60 :DELAY
PBYTES1: DEC A i
JR NZ.PBYTES1
RET i

RET
*xwanaxnr PDRYTE SR =r*xeewzxawww

wxxwwxxew DRIOCK SUB **eeerexwwxwx
PRINT BLOCK
IN = IX (END BY 0 OR ODH)

. REG = ADHL

PBLOCK: PUSH AF
PBLOCK1: LD A, (IX+0)
cP 0
RET 4
cP ODH
JR NZ,PBLOCK2
CALL PLF
POP AF
RET
PBLOCK2: PUSH DE
LD D.A
CALL  PBYTE
INC IX
POP DE
JR PBLOCK1

w*xxwxwwen DIP SUB "erwassswxswwww

: PRINT LINE FEED

. REG = AD

PLF: LD D.OAH
CALL PBYTE
LD D.ODH
CALL  PBYTE
RET

exawwwwesw HTOA SUB #*"*eereeraxxwxw

; HEX TO ASCII

: IN = A HEX

: OUT = DE ASCII (A=E)

: REG = ADE

; eg. 2A -> 32 41

HTOA: PUSH AF
AND OFOH
RRCA
RRCA
RRCA
RRCA
CALL HTOAS
LD D.A
POP AF
AND OFH
cp ODH
JR Z,EEXIT
CALL  HTOAS
LD E.A
JR HEXIT

EEXIT: LD E.O0H

HEXIT: RET

HTOAS : AND OFH

{WAIT:BUSY SIGNAL

™™



2153
2154
2155
2156
2157
2158
2159
2160
2161
2162
2163
2164
2165
2166
2167
2168
2169
2170
2171
2172
2173
2174
2175
2176
2177
2178
2179
2180
2181
2182
2183
2184
2185
2186
2187
2188
2189
2190
2191
2192
2193
2194
2195
2196
2197
2198
2199
2200
2201
2202
2203
2204
2205
2206
2207
2208
2209
2210
2211
2212
2213
2214
2215
2216
2217
2218
2219
2220
2221
2222
2223
2224
2225
2226
2227
2228
2229
2230
2231
2232
2233
2234
2235
2236
2237
2238
2239

12CB
12CD
12CF
1201
12D2
12D4
12D6

12D7
12D
12pC
12DE
12E0
12E2
12E3
12E4
12ES
12E6
12E7
12E8
12E9
12EA
12EB
12EC
12ED
12EE
12F0
12F1

12F2
12F3
12F5
12F6
12F7
12F8
12F9
12FA
12FB
12FC
12FE
12FF

1300
1301
1302
1303
1304

1305
1308
130B

130C
130E
1311
1314
1315
1317

1318
1319
131C

30
F6
[02:]
D6
Fé
[02:]

0E
11
06

7B
8F
27
SF
7A
8F
27
57
79
8F
27
4F
10
79
C9

47
E§
OF
4F

OF
81
4F
78
E6
81
Cs

07
07

07
Cc9

11
C9

2E
11

2D

20
o}

(o}
01

0A
??

30

09
40

00
0000
10
15
14

EE

Fo

OF

00Cs8
oo000¥#

02
0096
oooo#

F7

0000#
0630

HTOAS1:

0AH
NC.HTOAS1
30H

9
40H

AR mD m AEREEANXANNNRR W

IN HL

. HEX TO DECIMAL
: OUT = ADE

HTOD: LD

HTOD1:

RET

-}
ao

>0 >>m »>zrw@gn
> »aryr o> >

O »»v

?5
a8
=

wxemwawwxr DEIHEY SUB "ev*erwxwawww

: DECIMAL TO HEX
P IN = A (99)
: OUT = A (63)

noa

DE2HEX: LD
AND
RRCA
LD
RRCA
RRCA
ADD
LD
LD
AND
ADD
RET

B.A
OFOH

C.A

>o»n»
Tw>a

a

EEXNRWRXAR SWAD SUB YErYRRANRSIRAIANNNRY

SWAP 4 BIT ON A
A

AREXTARXRRN l.BEEPl SUB ARRXARXTANTTRN

DE, 200
HBEEP

; WEzmwwweww URPED) SR TYRRRRRTRIEwR

L.O02H
DE.150
HBEEP

L

NZ , NBEEP

EATAERARR N !-BEEP SUB NEARAXTARARRRN

CIN =

: OUT = A

; REG = A

SWAP : RLCA
RLCA
RLCA
RLCA
RET

: REG = DEL

HBEEP1: LD
CALL
RET

: REG = DEL

HBEEP2: LD

NBEEP: LD
CALL
DEC
IR
RET

: REG ABC

HBEEP; PUSH
CALL
LD

BC
DMSEC
BC.0630H

-



2240 131F CD oo0o00# CALL SOUND

2241 1322 C1 POP BC '
2242 1323 C9 RET

2243

2244 : wrzawwwxaw [REFP SUP "y wwreaswsww

2245 ; ERROR BEEP !
2246

2247 1324 11 oocs LBEEP: LD DE, 200

2248 1327 CD 00004 CALL DMSEC 1
2249 132A 01 9080 LD BC.9080H :ERROR BEEP
2250 132D CD o0000# CALL SOUND

2251 1330 Q9 RET '
2252

2253 . : wwxawwwww RUNCT SUB *#r¥swenwwaxz i
2254 : FUNCTION BEEP

2255

2256 1331 21 0820 FBEEP: LD HL.0820H |
2257 1334 45 FBEEP1: LD B.L i
2258 1335 OE 20 LD C.20H

2259 1337 CD ooo0o0# CALL SOUND 1
2260 133A 01 0028 LD BC. 40

2261 133D 11 0001 LD DE.1 i
2262 1340 CD o0o0o0O0# CALL DMSEC i
2263 1343 7D LD AL i
2264 1344 D6 02 SuUB 2

2265 1346 6F LD L.A {
2266 1347 25 DEC H

2267 1348 20 EA JR NZ.FBEEP1 I
2268 134A C9 RET ;
2269

2270 : wwwxwwaww NWELAY ] SEC **rwrwwwaww

2271 ; REG = DE .
2272 .
2273 134B 11 O03ES DMSECL1: LD DE.1000 .
2274 134E CD 00004 CALL DMSEC N
2275 1351 C9 RET

2276

2277 s wwwwewmww DETAY 4 SEC **wwawawwaw

2278 : REG = CDE 1
2279

2280 1352 OE 28 DMSEC4: LD C.40

2281 1354 DB 12 FOR: IN A. (PORTC1)

2282 1356 CB 77 BIT 6.A i
2283 1358 20 77 JR NZ,EXT4

2284 135A 11 0064 LD DE.100

2285 135D CD oo000# CALL DMSEC

2286 1360 OD DEC (o i
2287 1361 20 F1 JR NZ, FOR ,
2288 1363 C9 EXT4: RET

2289

2290 : wwwwswwaw DELAYSCHECK KEY *#"*wwww ”
2291 '
2292 1364 3E F6 DMSILEN: LD A, 246 N
2293 1366 DB 12 IN A. (PORTC1} ¢
2294 1368 CB 67 BIT 4.A .
2295 136A CO RET NZ

2296 136B 3D DMLEN: DEC A 3
2297 136C 20 FD JR NZ ,DMLEN 1
2298 136E 1B DEC DE

2299 136F 7A LD A.D

2300 1370 B3 OR E

2301 1371 20 F1 JR NZ,DMSILEN

2302 1373 C9 RET 1
2303 i
2304 ;s wwwwwwanx DELEY TONE **wramwawxww :
2305 : DELAY & CHECK PULSE TONE

2306 : IN = DE :
2307 : REG = ADE

2308

2309 1374 3E F6 DMSTON : LD A, 246 i
2310 1376 3D DMT : - DEC A I
2311 1377 20 FD JR NZ,DMT

2312 1379 DB 12 IN A. (PORTC1)

2313 137B CB 6F BIT 5.A

2314 137D Co RET NZ

2315 137E 1B DEC DE 1
2316 137F 7A LD A.D .

2317 1380 B3 OR E

2318 1381 20 F1 JR NZ.DMSTON

2319 1383 C9 RET 1
2320

2321 ; WRRKRANNN DMSEC SUB "¥Wxwwawawwww

2322 : DELAY MILI~SECOND

2323 : IN = DE

2324 ; REG = ADE a
2325

2326 1384 3E F6 DMSEC: LD A, 246 .



2327
2328
2329
2330
2331
2332
2333
2334
2335
2336
2337
2338
2339
2340
2341
2342
2343
2344
2345
2346
2347
2348
2349
2350
2351
2352
2353
2354
2355
2356
2357
2358
2359
2360
2361
2362
2363
2364
2365
2366
2367
2368
2369
2370
2371
2372
2373
2374
2375
2376
2377
2378
2379
2380
2381
2382
2383
2384
2385
2386
2387
2388
2389
2390
2391
2392
2393
2394
2395
2396
2397
2398
2399
2400
2401
2402
2403
2404
2405
2406
2407
2408
2409
2410
2411
. 2412
2413

1386
1387
1389
138A
138B
138C
138E

138F
1391
1393
1395
1397
1399
139B
139D
139F

13A1
13A3
13A5
13A6
13A8
13AA
13AD
13AE

13AF..

13B1
13B3
13B4
13B6
13B8
13BB
13BC

13BD
13BF
13C1
13C2
13C4
13C6
13C9
13CA

13C8
13CD
13CF
13D1

13D2
13D4
13D6
13D8
13DA
13DC
13DE
13E0
13E2

13E4
13ES
13E7
13E9
13EA
13ED
13EF

13F1
13F2
13F4
13Fs
13F7
13FA
13FC

13FE

3D
20
1B
7A
B3
20
c9

DB

D3
DB

28

D3
18

DB
E6
47
DB
E6

BO
5F

DB
E6
47

E6

BO
57

DB
Eé6
47
DB
E6

BO
4F

DB

D3
c9

DB

D3
DB

28

D3
18

7B
E6
D3
7B

E6
D3

7A
E6
D3
7A

E6
D3

79

Fe

3D
Cc?
3D
3D
4F
7?
87
3D
EE

30
OF

31
07
1300

32
oF

33
1300

34
OF

35
03
1300

3D
87
3D

3D
c7?
3D
3D
4F
??
87
3D

OF
30

1300
07
31

OF
32

1300
07
33

: OUT =
. REG =

RDTIME:

RDTIMEL:

. WRITE
: IN =
: REG =

WRTIME:

WRTIME]:

DEC A

JR NZ.DM1 :
DEC DE
LD. A.D }
OR E K
JR NZ.DMSEC
RET :
; e 22 R4 28 24 mlm SUB AATERATRATANRR
. READ TIME FROM RTC
CDE HOUR.MINUTE. SECOND H
ABCDE
N A, (RTCPOT+0DH) ;SET HOLD=1
SET 0.A
ouT (RTCPOT+0DH) , A
IN A, (RTCPOT+0DH) :READ BYSY
BIT 1.A
JR Z.RDTIMEl1
RES 0.A :SET HOLD=0
ouUT (RTCPOT+0DH) . A 1
JR RDTIME 1
IN A. (RTCPOT+0) :SECOND
AND OFH
LD B.A
IN A. (RTCPOT+1) )
AND 07H
CALL  SWAP '
OR B
LD E.A
IN A. (RTCPOT+2)  :MINUTE
AND OFH
LD B.A
IN A, (RTCPOT+3)
AND 07H .
CALL  SWAP
OR B
LD D.A
1
IN A.(RTCPOT+4)  :HOUR
AND FH
LD B.A
IN A. (RTCPOT+5)
AND 03H
CALL  SWAP
OR B
LD C.A
IN A. (RTCPOT+0DH) :SET HOLD=0
RES 0.A P
ouT (RTCPOT+0DH) , A '
RET
; AR ERRENNN mIME SIJ'B WANARXTXARRNNY
TIME TO RTC
C.D.E:HOUR.MINUTE, SECOND
A
IN A. (RTCPOT+0DH) :SET HOLD=1
SET 0.A
ouT (RTCPOT+0DH) . A
IN A. (RTCPOT+0DH) :READ 8USY
BIT 1.A 1
JR Z.WRTIME1 .
RES 0.A :SET HOLD=0
OUT (RTCPOT+0DH) . A
JR WRTIME
LD A.E : SECOND
AND OFH A
ouT (RTCPOT+0) . A
LD A.E
CALL  SWAP
AND 07H
ouT (RTCPOT+1) . A 1
LD A.D :MINUTE
AND OFH
ouT (RTCPOT+2) . A 1
LD A.D
CALL  SWAP
AND 07H .
ouT (RTCPOT+3).A
LD A.C :HOUR*



2414
2415
2416
2417
2418
2419
2420
2421
2422
2423
2424
2425
2426
2427
2428
2429
2430
2431
2432
2433
2434
2435
2436
2437
2438
2439
2440
2441
2442
2443
2444
2445
2446
2447
2448
2449
2450
2451
2452
2453
2454
2455
2456
2457
2458
2459
2460
2461
2462
2463
2464
2465
2466
2467
2468
2469
2470
2471
2472
2473
2474
2475
2476
2477
2478
2479
2480
2481
2482
2483
2484
2485
2486
2487
2488
2489
2490
2491
2492
2493
2494
2495
2496
2497
2498
2499
2500

13FF
1401
1403
1404
1407
1409

140B
140D
140F
1411

1412
1414
1416
1418
141A
141C
141E
1420
1422

1424
1426
1428
1429
142B
142D
1430
1431

1432
1434
1436
1437
1439
143B
143E
143F

1440
1442
1444
1445
1447
1449
144C
144D

144E
1450
1452

1453
1455
1457
1459
145D
1460
1463
1466

1467
1469
146B
146D
146F
1471
1473
1475
1477

1479
147A
147C
147E
147F

Eé6
D3
79

E6
D3

DB

D3
c9

D3
DB

28

D3
18

79
E6
D3
79

OF AND OFH
34 OUT (RTCPOT+4).A
LD A.C
1300 CALL  SWAP
03 AND 03H
35 our (RTCPOT+5) . A
3D IN A, (RTCPOT+0DH) ;SET HOLD=0
87 RES 0.A 3
3D ouT (RTCPOT+0DH) . A
RET
: FEWARANNW RDDA'I'E S'L]B AERXRAAATNRARTN
: READ DATE FROM RTC .
; OUT = BCDE WEEK.DAY,MONTH.YEAR
: REG = ABCDE
3D RDDATE IN A. (RTCPOT+0DH) ;SET HOLD=1
c? SET 0.A
3D ouT (RTCPOT+0DH) . A
3D IN A, (RTCPOT+0DH) :READ BUSY
4F BIT 1.A
77 JR Z.RDDATE1 !
87 RES 0.A :SET HOLD=0
3D ouT (RTCPOT+0DH) . A (
EE JR RDDATE
36 RDDATEL : IN A.(RTCPOT+6) ;DAY
OF AND OFH
LD B.A
37 IN A. (RTCPOT+7)
03 AND 03H
1300 CALL  SWAP
OR B
LD C.A
{
38 IN A. (RTCPOT+8)  ;MONTH
oF AND OFH
LD B.A ,
39 IN A. (RTCPOT+9)
01 AND 01H
1300 CALL  SWAP
OR B 1
LD D.A
3A IN A. (RTCPOT+0AH) :YEAR
oF AND OFH
LD B.A |
3B IN A. (RTCPOT+0BH)
OF AND OFH
1300 CALL  SWAP
OR B
LD E.A
3C IN A, (RTCPOT+0CH) :WEEK
07 AND 07H
LD B.A 4
3D IN A. (RTCPOT+0DH) :SET HOLD=0
87 RES 0.A
3D ouT (RTCPOT+0DH) , A '
21 807B LD IX.TIDBUF !
71 00 LD (1X+0).C
72 01 LD (IX+1).D
73 02 LD (IX+2).E
RET
: WAL RN wRDATE SlJ'B 122232222222 ] R
: WRITE DATE TO RTC !
: IN = BCDE WEEK.DAY,MONTH,YEAR 1
: REG = A
3D WRDATE : IN A. (RTCPOT+0DH) :SET HOLD=1
c7 SET 0.A
3D ouT (RTCPOT+0DH) . A
3D IN A. (RTCPOT+0DH) :READ,BUSY
4F BIT 1.A .
77 JR Z.WRDATE1
87 RES  0.A :SET HOLD=0
3D OUT (RTCPOT+0DH) , A
EE JR WRDATE {
WRDATEl: LD A.C ;DAY |
oF AND OFH
36 ouT (RTCPOT+6) . A
LD A.C
1300 CALL  SWAP A

-



2501 1482 E6 03 AND 03H

3202 1484 D3 37 OUT  (RTCPOT+7).A
2504 1486 7A
2505 1487 E6 OF AD oim FHONTH
2506 1489 D3 38
2507 148B 7A Io Ap OTHe) A
2508 148C CD 1300 CALL  SWAP 3
2509 148F E6 01 AND  01H )
2512 1493 7B _ .
2513 1494 E6 OF iﬁn 3#5 YEAR
2514 1496 D3 3a OUT  (RTCPOT+0AH).A

15 1498 7B LD A.E
2516 1499 CD 1300 . CALL  SWAP
2517 145C E6 OF AND  OFH )
2318 1458 D3 3B OUT  (RTCPOT+0BH).A ,
2520 14A0 78 LD s )
2521 14A1 E6 07 D o HEEK
;g:g 14A3 D3 3C our (RTCPOT+0CH) , A ;
2524 14A5 DB 3D "IN . + : =
3338 1iay = D g A (RTCPOTSODH) :SET HoLD=0
2526 14A9 D3 3D OUT  (RTCPOT+0DH).A
2527 14AB  C9 RET
2528
2529 H ARXAATRNRRY PEXZD’I‘MF TREAXRARN AN RN H
2530 : HEX TO DIMF
2531 : IN = TELNUM > HL
2532 : OUT = DIMFBUF > IX
2533 : REG = AHL
2534
2535 14aC 7E H2DTMF : LD A (HL)
2536 14AD E6 FO AND  OFOH
2537 14AF 'OF RRCA
2538 14B0 OF RRCA ;
2539 14B1 OF RRCA 1
2540 14B2 OF RRCA ’
2541 14B3 CD 00004 CALL  H2CONV
2542 14B6 DD 77 00 LD (IX+0).A !
2543 14B9 7E LD A. (HL)
2544 14BA E6 OF AND  OFH
2545 14BC FE 0D e ODH
2546 14BE 28 ?? IR Z.EXT
2547 14C0  CD 0000# CALL  H2CONV
2548 14C3 DD 77 01 LD (IX+1).A
2549 14C6 C9 EXT: RET
2550
2551 14C7 ES H2CONV: PUSH HL
2552 14C8 21 00004 LD HL , DTMFTAB 1
2553 14CB 85 ADD AL
2554 14CC  6F LD L.A
2555 14CD 3E 00 LD A.0
2556 14CF 8C ADC  A.H
2557 14D0 67 LD H.A .
2558 14D1 7E LD A. (HL)
2559 14D2 E1 POP  HL
2560 14D3 C9 RET
2561
2562 14D4 AE C7 A7 67 DTMFTAB: DB OAEH.0C?H.0A7H,67H :0123
2563 14D8 CB AB 6B CD DB OCBH. 0ABH, 6BH. OCDH : 4567
2564 14DC AD 6D FF FF DB OADH. 6DH. OFFH, OFFH : 89FF
gggz H ERERAANTTN SWND SUB AXRTWAAARTNARR W 4
2567 : SOUND GENERATE (HBEEP) h
2568 : IN = B FREQUENCY (06H)
2569 ; C LENGTH (30H)
2570 : REG = ABCDE
2571
2572 14E0 16 00 SOUND: LD D.0 t
2573 14E2 1E 80 LD E. SNDCON
2574 14E4 CD 0000#  SOUNDL: CALL  SOUNDS
2575 14E7 7A LD A,D
32576 14E8 FE 01 P 1
2577 14EA 20 F8 JR NZ . SOUND1 1
2578 14EC C9 RET
2579
2580 14ED DB 10 SOUNDS : IN A. (PORTA1) :OUT HIGH
2581 14EF CB DF SET 3.A
2582 14F1 D3 10 QUT  (PORTAL).A
2583 14F3 CD 00004
2584 14F6 DB 10 IN A. (PORTA1) ;:OUT LOW
2585 14F8 CB 9F RES  3.A
2586 14FA D3 10 OUT  (PORTAL).A

2587 14FC CD 0000# CALL SOUNDX .



2588
2589
2590
2591
2532
2593
2594
2595
2596
3597
2598
2599
2600
2601
2602
2603
2604

0 Error(s) Detected.

14FF

1500
1501
1504
1505
1507

1508
1509
1508
150D
150E
1510
1512

Ccs
78

D
20
c9

1D
20
1E
oD
20

Cs

0000#

FA

??
80

77
01

SOUNDX:
SOUNDX1 :

SOUNDY :

SOUNDY1:

LD
CALL
DEC
JR
RET

DEC
JR
LD
DEC
JR
LD
RET

END

A.B
SOUNDY

A

NZ , SOUNDX1

32900 Absclute Bytes. 378 Symbols Detected.

: FREQUENCY DELAY
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@ MITEL

Features

Applicatipns

Complete DTMF Receiver
Low Pdwer Consumption
Internal Gain Setting Amplifier
Adjustable Guard Time
Central Office Quality

® Receiver System for British Telecom (BT) or
CEP1 Spec (MT88708B-1)

Description

Paging Systems
Repeater Systems/Mobile Radio
Credit Card Systems
Remote Control
Personal Computers

The MT88708/MT8870B-1 is a complete DTMF
receiver integrating both the bandsplit filter and
digital decoder functions, fabricated in Mitel’s
double poly 1S02-CMOS technology. The filter
section uses switched capacitor techniques for high
and low group filters; the decoder uses digital

Is02-cMmos MT8870B/MT8870B-1
Integrated DTMF Receiver

9161-002-051-NA ISSUE 2

December 1987

Pin Connections

N+ O 1 =g O vop
IN- [T 2 17 B sver
Gs [] 3 16 J 5t
VRet (] & 15 J sw
I s 14 ] qa
ic* s 130 a3
osc1 { 7 12 3 Q2
o052 (] 8 1mgao
vss O] 9 10 {3 TOE
* Connect to VS$

Ordering Information -40°C to +85°C

MT8870BE/MTBE70BE-1 Plastic DIP
MTB870BC/MT8870BC-1 Cerdip

counting techniques to detect and decode ail 16
DTMF tone pairs into a 4-bit code. External
component count is minimized by on chip provision
of a differential input &mplifier, clock oscillator and
latched three-state bus interface.

VDD  VSS VRef
. .
BIAS —I
CRCUIT VRef
, BUFFER
—t - Q1
e’ Yo HIGH GROUP
POWER  BIAS FILTER AT DIGITAL cooe | | ,
pefecion CONVERTER Q
N+ DIAL 26RO CROSSING ALGORITHM | | AND LATCH
e TONE DETECTORS | Q@
FILTER
Gs Loweroup || -
FILTER -H- - Q4
10 ALL
l’>’f»L St STEERING A
CHIP
Crocks GT LOGIC t
~AAA- I
| 4 1§ L | 1 =
osCt osc2 St GT ESt STD TOE

Figure 1 - Functional Block Diagram
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MT8870B/MT88708-1 1S02-CMOS

Absolute Maximum Ratings’

Parameter Symbol Min Max Units
1| Power supply voltage Vpp-Vss N 6 v
2} Voltage on any pin Vss—0.3 Vpp +0.3 v
3| Current at any pin (other than supply) 10 mA
4{ Operating temperature Ta -40 +8S °C
5| Storage temperature -69 +150 °C
6 | Package power dissipation . 1000 mw

'Excceding these values may cause permaneptdamage. Functional operation under these condinonsi is not:mplied
Derate above 75 °C at 16 mW / °C. All leads soldered to board.

Recommended O perati ng Conditions - Voltages are with respect to ground (V) unless otherwise stated.

Characteristics Sym | Min Typ: Max | Units Test Conditions
1 Positive Supply Voltages Voo 5 V 1 Vg=0V
2| [Oscillator Clock Frequency fe 3.579545 MHz
3] Oscillator Frequency Tolerance | Afc +0.1 %

t Typical figures are at 25°C and are for design ard only: not guaranteed and not subject to production testing.

DC Electrical Characteristics- Voo =5 OVE5%, Vgg =0V. Volitages are with respect to ground (Vgg) unless otherwise stated.

Characteristics Sym| Min Typ* Max | Unitd Test Conditions
1} 5 |Operating supply voltage Voo | 475 5.0 5.25 Vv
2] ‘; Operating supply current loo 3.0 9.0 mA
_3 : Power consumption Po 15 45 mW | f=3.58 MHz; Vpp = 5V
Y 2
_4_ . High level input ViH 35 v,
S| N [Low level input voltage Vi 1.5 v
_6 3 Input leakage current i/l 0.1 A Vin=VssorVpp
| 7] ‘s' Pull-up (source) current lso 7.5 15 uA | TOE (pin 10)=0V
8 Inputimpedance (IN+,IN-)| Ry 10 MQ | @ 1kHz
9 Steering threshold voltage | Vrsy 2.2 2.5 '
10 Low level output voltage Vou V4 0.03 Vt No load
1 8 High level outputvoltage | VOH | V,,-0.03 V | Noload
E T [output low (sink) current lov 1 2.5 mA | Voyr=0.4V
13| u {Output high (source) current| Ign 04 0.8 mA |Voyr=4.6V
_11 : Vigef Output voltage Vief 24 2.7 V | Noload
15. Vet Output resistance Ror 10 k)
i

¢ Typical figures are at 25'C and are for design aid only: notguaranteed and nat subject to production testing.




MT8870B/MT8870B-1 150%-CMOS

MT88708-1 AC Electrical Characteristics’ - Voltages are with respect to ground {V¢c) unless otherwise stated

Characteristics Sym Min Typ | Max Units Notes
Valid input signal levels -31 dém 1,23569
1 s (each tone of composite 21.8 mVams |1.2,3.5.6.9
{ |signal) +1 48m 1,2,3,5,69
N 869 | mVams | 1.2.3.5.69
| 2] % [input Signal Level Reject 37 d8m | 1,2,3,5.6.9
1. 10.9 MVems | 1,2.3,5.6.9
3| o |Positive twist accept 6 ds 2,3,6,9
4 3 Negative twist accept . 6 lds 23,69
z 1'. Freq. deviation accept +1.5% £ 2Hz . 23,59
6 c') Freq. deviation reject +3.5% ’ 2,359
7 f;‘ Third tone tolerance -18.5 d8 2,3,4,59,13
8 Noise tolerance -12 d8 2,3,4,5,7,9,10
9 Dial tone tolerance +22 d8 2,3,458,9,11
*Vpp=5V, V=0, T,=25"Cand f.=3.579545 MHz using test circuit shown in Figure 2.
NOTES

1. d8m = decibels above or below areference power of 1 MW into a 600 ohm load.

2. Digit sequence consists of all DTMF tones

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

4. Signal condition consists of nominal DTMF frequenc.es

S. Both tones in compasite signal have an equal amplitude.

6. Tone pair isdeviated by *1.5% * 2Hz.

7. Bandwidth limited (3 kHz ) Gausstan noise.

8. The precise dial tone frequencies are (350 Hz and 440 Hz) + 2 %.

9. Far an error rate of better than 1in 10,600.

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

12. For guard time calcuiation purpases.

13. Referenced to Fig. 10 tnput DTMF Tone Level at -25dBm (-28 dBm at GS Pin) Interference Frequency Range between 480-34C0 Hz.



Is0%-cM0s MT8870B/MT88708-1

Operating Characteristics’ . Voltages are with respect to ground (Vs;) unltess otherwise stated
Gain Setting Amplifier

Characteristics Sym | Min | Typ: | Max | Units Test Conditions

1| Inputleakage current hn 100 NA | Vsgs Viy SVpp

2| Input resistance Rin 10 MQ

3 | Input offset voltage Vos 25 mvV

4 | Power supply rejection PSRR 60 d8 | 1kHz

5 | Common mode rejection CMRR 60 d8 |-3.0vs V) =3.0v
6 | DCopen loop voltage gain AvoL 65 d8

7 | Open loop unity gain

bandwidth R fc 15 MHz

8 | Output voltage swing Vo 45 Vpp | RLZ 100KQ to Vgg
9 { Maximum capacitive load (GS) CL 100 pf
10 | Maximum resistive load (GS) Ry S0 XQ
11 | Common mode range Vem 3.0 Voo | No Load

"Vop =5V, V=0V, Ty =25"C
*Typical figures are at 25'C and are for design aid only: not guaranteed and not subject to production testing.

MT88708 AC Electrical Characteristics’ . Voitages are with respect to greund (Vsg) unless otherwise stated

Characteristics Sym Min Typ | Max Units Notes
s | Validinputsignal levels -29 _d8m 1.2356,9
1 (I; (_each tone of composite 275 mVams | 1,2.3,5,6,9
N |signal) +1 [ "dBm |[1,2.3.569
‘L\ 869 | mVgms |1.2,3,56,9
_2_ c Positive twist accept 10 ds 23,69
Kl O | Negative twist accept 10 ds 2,3.6,9
4| o [Freq.deviation accept +1.5% * 2Hz Nom. ]2,3,5,9
5| -:- Freq. deviation reject +3.5% Nom. (2,3,59
_—E c’) Third tone tolerance -16 ' dB 2,3,459
_L hs‘ Noise tolerance . -12 ds 2,3,4,5,79,10
8 Dial tone tolerance +22 d8 2,3,4,58,9,11

FVpp=5V, V=0, T,=25"Cand f. =3.579545 MHz using test circuit shawn in Figure 2.
NOTES .
1.dBm= decibels above or telow a reference power of 1 mW into a 600 ohm 'oad.
2. Digit sequence consists of all DTMF tones
3. Tone duration= 40 ms, tone pausa = 40 ms.
4. Signal condition consists of nominal DTME frequencies
S. Both tones in compasite signal have an equal amplitude.
6. Tane pairisdeviated by +1.5% & 2Hz,
7. Bandwidth limited (3XHz ) Gaussian naise.
8. The precise dial tone frequencies are (350 Hz and 440 Hz) + 2%.
9. Far an error rate of better than 1:n 10,000. i
10. Referenced to lowest level frequency component in DTMF signal.
11. Referenced to the minimum valid accept level,
12. For guard time calculation purpasas.



Iso2.cMos MT88708/MT88708-1

AC Electrical Characteristics .. voitages are with respect to ground (Vyg) unless otherwise stated

Characteristics Sym | Min | Typ* | Max | Units Conditions
1 Tone present detect time top S 11 14 ms |Note 12
2 Tone absent datect time toa 0.5 4 8.5 ms {Note 12
oI T
31 1 {Toneduration accept trec 40 ms | User adjustable
pomee—{ M
4| | |Tone duration reject wee | 20 ms | User adjustable
S| G |interdigit pause accept tip 40 ms | User adjustable
6 Interdigit pause reject too 20 ms | User adjustable
7 Propagation delay (St to Q) toq 8 1 us | TOE=Vop
8| o | Propagation delay (St to StD) testo 12 #s | TOE=Vpo
u y -
9| T | Outputdatasetup (Q to StD) tgsio 34 - us | TOE=Vpp
104 Propagation delay (TOE to Q ENABLE) | tere 50 ns | R =10kQ
S C, =50 pF
1 Propagation delay (TOE to Q DISABLE) | tPTD 300 { s |Re=10kQ
CL =50 pF
12 Crystal /clock frequency fc  [3.5759{3.57953.5831{ MHz
13 f Clock input rise time tunce 110 4 ns |Ext.clock
14| o (Clock input fall time tHLCL 110 ns | Ext. clock
15| ¢ [Clockinput duty cycle 0Cc | 40 | 50 | 60 | % |Extclock
16 Capacitive load (0SC2) Co 30 ,| pF
" Voo =5.0V, Vg =0V, T, =25°C and f, = 3.57954S MHz, using test circurt shown in Figure 2, ‘ ¢

% Typical figures are at 25°C and are for design aid only: notguaranteed and not subject to production testing.

Vop N
G
orme O—l =
Input Br MT88708/MT88708-1 ?
—] N+ U Voo ~—
N~ suGT P
- R
L/\A/V——L GS ESt j——/vv\.-' 1
Rz S vey sto f——O
—{ qs f—7——O
(1« e fP———O
] osc1 @ F—T—0 NOTES:
X-tal {— osc2 Q1 — 0 Ry, Rp=100kQ2 1%
——— NV 108 o— Ry =300k0 1%
. €, Ca=100nFS %
rm X1 = 3.579545 MHz £0.1%

Figure 2 - Single-Ended Input Configuration
3-45



MT8870B/MT8870B-1 1s02-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 Vret | Reference Voltage {Output), Nominally Vpp/2 is used to bias inputs at mid-rail (see
Fig.2).

5 IC Internal Connection. Must be tied to Vss. !

6 IC Internal Connection. Must be tied to Vsgs.

7 0SC1 | Clock (Input).

8 0SC2 |Clock (Output). A 3.579545 MHz crystal connected between pins OSC1 and 0SC2
completes the internal oscillator circuit. ,

S Vss Negative Powver Supply (Input). .

10 TOE | Three State Output Enable {Input). Logic high enables thé outputs Q1-Q4. This pin is
pulled up internally.

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

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

" 16 ESt Early Steering (Output). Presents a logic high once the digital algorithm has detected
a valid tone pair (signal condition). Any momentary loss o;f signal condition will cause
EStto return to a logic low.

17 St/GT |Steering Input/Guard time {Output) Bidirectional. A voltage greater than Vi,
detected at St causes the device to register the detected tone pair and update the
output latch. A voltage less than Vys; frees the device to‘accept a new tone pair. The
GT output acts to reset the external steering time-constant; its state is a function of
EStand the voltage on St. .

18 Vop | Positive power supply (Input). ’
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I o |
EVENTS A | 8 | ¢ | e | F | @
B g e —p tagc e i<—t' > - too f"
! s e | e '

v TONE TONE

in TONE #n #n+t L]

oo > 4 -» E""DA
Est N i S S L G D
o . e=tara

SUGT L - : E' . e

C et
. ngfhatiid HIGH IMPEDANCE
Q:1.Qs DECODED TONE # (n-1) ; x L #n )—_@
tosio " E r !
StD ' P
: P e
P e, [
TOE . .
EXPLANATION OF EVENTS

A) TONE BURSTS DETECTED, TONE DURATION INVALID, OUTPUTS NOT UPDATED. .

B8) TONE #n DETECTED, TONE DURATION VALID, TONE DECODED AND LATCHED IN OUTPUTS.

Q) END OF TONE #n DETECTED, TONE ABSENT DURATION VALID, OUTPUTS REMAIN LATCHED UNTIL NEXT VALID TONE!

o] QUTPUTS SWITCHED TO HIGH IMPEDANCE STATE.

E) TONE #n+ 1 DETECTED, TONE DURATION VALID, TONE DECODED AND LATCHED IN QUTPUTS (CU§BENTLY HIGH
IMPEDANCE).

3] ACCEPTABLE DROPOUT OF TONE #n+1, TONE ABSENT DURATION INVALIO, QUTPUTS REMAIN LATCHED.

i G) END OF TONE #n+1 DETECTED, TONE ABSENT DURATION VALID, QUTPUTS REMAIN LATS!-GED UNTIL NEXT VALID TONE.

(l

EXPLANATION OF SYMBOLS

Vin DTMF COMPOSITE INPUT SIGNAL .

ESt EARLY STEERING QUTPUT. INDICATES DETECTION OF VALID TONE FREQUENCIES,

St/GT  STEERING INPUT/GUARD TIME QUTPUT. DRIVES EXTERNAL RC TIMING CIRCUIT. -

Qy-Qq 4-8IT DECODED TONE QUTPUT. !

StD DELAYED STEERING QUTPUT. INDICATES THAT VALID FREQUENCIES HAVE BEEN PRESENT/ABSENT FOR THE REQUIRED
GUARD TIME THUS CONSTITUTING A VALID SIGNAL.

TOE TONE QUTPUT ENABLE (INPUT). ALOW LEVEL SHIFTS Q;-Q, TO ITS HIGH IMPEDANCE STATE.

iz MAXIMUM DTMF SIGNAL DURATION NOT DETECTED AS VALID.
thge  MINIMUM DTMF SIGNAL DURATION REQUIRED FOR VALID RECOGNITION.
to MINIMUM TIME BETWEEN VALID DTMF SIGNALS.
tha MAXIMUM ALLOWABLE DROPOUT DURING VALID DTMF SIGNAL.
top TIME TO DETECT THE PRESENCE OF VALID DTMF SIGNALS.
toa  TIME TO DETECT THE ABSENCE OF VALID DTMF SIGNALS.
te»  GUARD TIME, TONE PRESENT.
tera  GUARD TIME, TONE ABSENT.
) 4

Figure 3- Timing Diagram
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Functional Description

The MT88708:MT88708-1 monolithic DTMF receiver
offers smail size, low power consumption and high
performance. Its architecture consists of a bandsplit
filter section, which separates the high and low
group tones, 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 inputs
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). Each
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 outputs 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 algorithm 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
conditidn” in some industry specifications) the
“garly Steering” (ESt) ou!put 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
recaiver checks for a valid signal duration (referred

to as character recognition condition). This check is

performed by an external RC time constant driven by
E5t. A logic 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 (tgrs). V¢ reaches the threshold (Vys,) of the
steering logic to register the tone pair, latching its
corresponding 4-bit code (see Table 1) into the
output latch. At this poirit the GT output is activated
and drives v, to Vpp. GT continues to drive high as
long as ESt remains high. Finally, after a short delay
to allow the output latch to settle, the delayed
steering output flag (StD) goes high, signalling that
a received tone pair has been registered. The
contents of the output latch are made available on
the 4-bit output bus by raising the three state
control input (TOE) to a logic high. The steering
circuit works in reverse to validate the interdigit

0 ——— PRECISE
® [ V\ i ~ DIAL TONES
, T
10 \ g N N X =350 Hz
3 A Y=440 Hz
I ]\ DTMF TONES
20 I ’ Y A =697 Hz
ATTENUATION 2 = ;;g :zz
(e8) [ I \ D =941 Hz
30 \ v E=1209 Hz
l F=1336 Hz
l G=1477 Hz
a0 I G | H=1633 Hz
l N N
50 & Y [N
PN ML A
1kHz
X v A B CoO E F G H
L}
FREQUENCY (H2)

Figure 4- Filter Response
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recommended for most applications, leaving R to be
selected by the designer.

Fiow | Fugn | NO. | TOE| Q0 | @ | @ | @
697 1200 1 | ] o] oo
697 1336 | 2 | H | o |0 | 1 ]o
697 |1a77| 3 [l o o | 1 {1
77001200 a [l o | 1o ]o
770 1336 | s [ H o | 1]ol|
molwrr| e |nfo|l 1] 1]o
gs2 {1200 | 7 [ H | o 1] 1]
8s2 | 1336 | 8 | w| 1 ]o|lo]o
gs2 1477 ] 9 | w | 1 1o o]
9a1 {1336 0 {w ] 1 | o] 1 ]|o
9at {1209 | * || 1t o] 1]
91 {1477 | # | u | 1|1 [o0]o
67 1633 A | w0 |1t ]o]
7701633 8 [ w |1 10| 1] o0
gs2 {1633 ¢ | w | 1t | v |1 ]|
941 |1633| D || o |ofolfo
- - anv | L Z Z VA Z

L= LOGIC LOW, H= LOGIC HIGH, Z =HIGH IMPEDANCE
Table 1. Functional Decode Table

pause between signals. Thus, as well as rejecting
signals too short to be considered valid, the receiver
will tolerate signal interruptions {dropout) too short
to be considered 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 interdigital pause, the simple steering
circuit shown in Figure S is applicable. Component
values are chosen according to the formula:

trec=top+taTp
tio=tpa+tara

The value of tpp is a device parameter (see Figure 3)
and tggc is the minimum signal duration to be
racognized by the receiver. A value for C of 0.1 uF is

Voo
C
Voo
St/GT ve
ESt
R
StD 3
MTE8708: tra =(RCHA Voo ! Vi)
MT88708-1
trs ={RCYn (V55 ! (Vpp-Virsl
2

Figure 5- Basic Steering Circuit

Different steering arrangements may be used to
select independently the guard times for tone
present (tgrp) and tone absent (tgra). This may be
necessary to meet system specifications which place
both accept and reject limits on both tone duration
and interdigital pause. Guard time adjustment also
allows the designer to tailor system parameters such
as talk off and noise immunity. Increasing tpec
improves talk-off performance since it reduces the
probability that tones simulated by speech will
maintain signal condition long enough to be
registered. Alternatively, a relatively short tgec with
along tpp would be appropriate for extremely noisy
environments where fast acquisition time and
immunity to tone dropouts are required. Design
information for guard time adjustment is shown in
Figure 6.

Differential Input Configuration

!

The input arrangement of the MT88708/MT88708-1
provides a differential-input operational ampiifier
as well as a bias source(Vges) which is used to bias the
inputs at mid-rail. Prov‘ision is made for connection
of a feadback resistor to the op-amp output (GS) for
adjustment of gain. In 3 single-ended configuration,
the input pins are connected as shown in Figure 2
with the op-amp connected for unity gain and Vges
biasing the input at §Vpp. Figure 7 shows the
differential configuration, which permits the
adjustment of gain with the feedback resistor Rs.
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tgre =(RoCy) In{Vip / (Voo Vsl

tora = (R, G} In (Vap ! Virgyd

Rp=(R,Ry} 7 (Ry +Ry)

tors =(RyCyd 1n [V 7 (Vap-Vrsdl

tora =(RaCy) In (Vg / Vigy)

s ={RyRy) / (Ry +R)}

Voo
¢ =
SUGT
Ry RIT b) decreasing tora: (tgre >tara)
ESt
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
Ended Input Configuration). However, it is possible
to configure several MT8870B/MT887CB-1 devices
employing only a single osciliator crystal. The
ascillator output of the first device in the chain is
coupled thraugh a 30 pF capacitor to the oscillator
input (OSC1) of the next device. Subsequent devices
are connected in a similar fashion. Refer to Figure 8
for details. The problems associated with
unbalanced loading are not a concern with the
arrangement shown, ie; precision balancing
capacitors are notrequired.

oA : MT88708;
¢ R N+ MTE3708-1
Lo F
N -
o
9]

L g 2%

DIFFERENTIAL INPUT AMPLIFIER
Cy=C; =10nF
Ry=Ry=R¢=100k2
Ry =60KkQ,Ry=37.5kQ

Ry= Rafs
Ry, Rs

f
All resistors are £ 1 % tolerance.
All capacitors are £ 5 % tolerance.

VOLTAGEGAIN (A difh= R
Ry

{NPUT IMPEDANCE

2
(Znoree) =2/ gyt s (ﬁ)

Figure 7- Differential Input Configuration

To 0SC1 of next
MT88708/ MT88708-1

C ”
~7 X-tal A4

0sC1 ’j osC2

a
osc2 _I‘_.I i_— osc
c

C=30pF
X-tal =3.579545 MHz

Figure 8- Oscillator Connection
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APPLICATION

RECEIVER SYSTEM FOR BRITISH TELECOM SPECPOR
1151

The circuit shown in Fig. 10 illustrates the use of
MT88708-1 device in a typical receiver system. BT
Spec defines the input signals less than -34 dBm as
the non-operate level. This condition can be
attained by choosing a suitable values of Ry and R;
to provide 3 dB attenuation, such that -34 d8m input
signal will correspond to -37 d8m at the gain setting
pin GS of MT8870B-1. As shown in the diagram, the
component values of R and C; are the guard time
requirements when the total component tolerance
is 6%. For better performance, itisrecommended to
use the non-symmetric guard time circuit in Fig. 9.

"

t =(RsC) In (Voo / (Voo-Vrsdl]
tora=(R,Cy)In(Vpo/ Vrsy)

Rp=(R,R}) I (R, +R,)
v,

00 : l
. C
$tGT N
Ry L3
Est

Figure 9 - Non-Symmetric Guard Time Circuit

Notes:
Ry =368KQ 1%
Ry=22M0 +1%

Cy=100nF £5%

Voo _
5&"': I R, MT88708-1 =c, '
(] IN+ |l Voo H—
—{ IN- stGT [ R
EE Gs gsT g—rT—
Rz Vaet sto [J——t—a—0
———————( i€ Q@ B—+——O0
’ {1 IC Q3 j——;———-o
0sC 1 Q2 +——-0 NOTES:
Xy Em}—-: 0sC2 Q1 p———0 Ry=102KQ £1%
EEE— YN 10 P Ry=71.5KQ £1%
Ry=390KQ £1%
rr Cy, Cp=100nF 5%
X, =3.579545 MHz £0.1%
}

Figure 10 - Single-Ended Input Configuration for 8T or CEPT Spec




TELECOM
CIRCU!'TS

TCM5087/89/91/92
TONE ENC ODERS

Featuies

* Wide-supply voltage range: 3.0 to 10.0 voits

* Minimal standby power rz-;lirement

¢ Use of inexpensive televis:2n color-burst crystal (3.573545 MHz) to provide highly accu-

rate_and stabla topes

* Electronic or microprocecsor dialing interface capability

* Minimum external parts required

s Total Harmonic Distortion complies with industry standards

* Dual-tone and single-tone capability

* Davice power derives directly from the telephone lines or small batteries (e.g., 9 volts}
* Designed to be interchangeable with Mos*ck MK5087, MK5089, MK5091, MK5082

Description

The TCM5087/89/91/92 tone encoders are specifi-
cally designed integrated dual-tone telephone dialling
system. These monolithic integrated circuits were
designed, using CMOS technology, to replace the con-
ventional UC tone network. Auxiliary I/O were added
to facilitate electronic interface with the tone encoder
and contro! transmitters and receivers.
Aninexpensive TV crystal is used to generate eight dif-
ferent audio sinusoidal frequencies. Tha tones suitable
for dual-tone multi-frequency (DTMF) telephone dialing
are digitally synthesized on the chip.

The conventional R-2R ladder network is used to pro-

vide on-chip digital to enalog conversion. The current, ~

to-voltage transformation for D-to-A converter is

————accomplished-hy-the-same-operationakemplifier- which

1 . .
Tone encoders selection guide

PARAMETER TCMSC87 TCM5089 TCMS091 [TEZ R}
Suoply-Voltage | 3.5 V100V {30100V J0V100V  [JIS5v100¥
Tone inhibt 1§ 1 B2 (g 3y P2k
Sengie Tone  |Pin 15 {Ve) [P tS Pin 16 (Vi) P 3S (Vg
or floaung)
Mute Output | Pin 10 [JVA“ NA Pt .
XMTR Switch {Pn 2 NA NA |
Clags A Yes No Yeg g
20t s *s Yes s
eyl {Common N C.} | (Comman to Vge) {{Common N C 1] (Common N C
Column Actve | lnput High Input Low Input High Ingut High
NA Fin 10 Pin 11 HA
Cept -
Cormpatible Mo No Yes Ko
i input {NA NA Pz NA
Bipciar Output [ HA Pin 18 NA
Fin 16 Pn 16 Pin 1 P16
X - 10.50 d8m -1000 ¢Bm | -523 dBm

sums the **low-group’’ and ‘*high-group’’ signals. The
waveforms generated in this manner have very low
Total Harmonic -Distortion. Moreover, the frequency
stability of this Tone Encoder complies with standard
DTMF specifications without need for any frequency
adjustments.

Absolute maximum ratings

SUPPIY VOAGE VDD « « - v v e e e e +135v
Pin voltage relativetoVppD + -+ - -« v o v - - - +03V
Pin voltage relativeto Vgg .. . . .. ...... -03V
Maximum package —~ v e nm der “
powercapability . ........... 1150 mW at 25°C

. — 40°to + 85°C
-65°Cto + 150°C

QOperating ambient temperature .
Storage ambient temperature . .

Keyboard interface

" TRASS A reakcetaemn) KEYEOUAD

COLUMN wmsssoned A ROW
FOR TOMSES?, TOWSOM. TTMS0S2 OMY

2-0F-2 DTIF KETBOARD

TN T g b - & = aow
=

-8 Y2 (e
- - SPEX (JaSET, TORSEN, TSN

-

TeEXas {@
INSTRUMENTS

et e e 200 v gt g
TRAS SETRAETS AT T SEPE TO et CRANEE S & 2a et
D T g G430 A 1O S ¥ It G480 FnpuCE SR
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CIRCUITS .~ : - - TONE ENCODERS

TCMGE087 pin configuration TCM5089 pm configuration]
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T Syt
TCM5091 pin configuration TCMS5092 pin configuration
» 5 tmGtl (33 e}
WA wAT ot AW GWY RATT AW bt coe wine sahe S) RWY NI R onryt G
_Jul [l Tl [wj fal ol [2] fnl_[w wl_jsi{ul (o] [zl {nifei o
f 7 !
i | | !
» TCMS5091 }! . TCMS5092
i ;
~ l | 1
e } L
Il Iy LI ET T gT1 U T I ntint]
:"l“"- :"l (Nﬂ' M Mz X3 ‘;!.i' -“ ‘:?' B?l o0 8 &Y '::-:‘ eI €3C
-
Tixas 5

INSTRUMENTS



TELECOM
CIRCUITS

TCM5087/89/94/92
TONE ENCCDERS

2ICM5087/59/92 blocidiagfam?
P Rl A P ‘"ﬁ‘b.,;?q‘ﬁv r A .,.v._.g

VORGSR L

VOO (15 SINGLE FORE DRAMT
Yoo i1t WUTE QUTPUT (TCM3BEY, TCHS0RY
2! 2[ %j\ | KETIQARD ALTIVE OUIPUT ITCINaR OmLYY
i —_—— LOW FREOUERCY
rows (a1 !
L3 I
m o P
oscmm
countin -
oLcooen
03¢ ot () Tomt OevuT
o
)
eS8} > MCX FREQUENCTY -
m : T GERERATOA |
é !
g | |
1 .
sadd ‘mtc.\swum 112) Yomsam, TCwsasz oy
¥Co (TCMSOS n)  TRAASINTTER SWiTcH Tong bweart

[IeY0 pam——tY

TCMB091 block diagram
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MOTOROLA

= SEMICONDUCTOR
TECHNICAL DATA

MC34114

Specifications and Applications
Information TELEPHONE SPEECH
NETWORK WITH
TELEPHONE SPEECH NETWORK DIALER INTERFACE
WITH DIALER INTERFACE
The MC34114 is a3 monolithic integrated telephona speech net- lshl#go:#ouommc
work designed to replace the bulky magnetic hybrid circuit of a GRATED CIRCUIT
telephone set. The MC34114 incorporates the necessary functions
of transmit amplification, receive amplification, and sidetone con-
trol, each with externally adjustatle gain. Loop length equalization
varies the gains based on loop current. The microphone amplifier
has a balanced, differential input stage designed to reduce RFI
problems. A MUTE input mutes the microphone and receive
amplifiers during dialing. A regulated output voltage is provided
for biasing of the microphone, and a separate output voltage
powers an external dialer, microprocessor, or other circuitry. The
MC34114is designed to operate at a minimum of 1.2 volts, making P SUFFIX
party line operation possible. PLASTIC PACKAGE
A circuit using the MC34114 can be made to comply with Beli CASE 707
Teiephone, British Telecom (BT), and NTT (Nippon Telegraph &
Telephone) standards. It is available in a standard 18-pin DIP, and
a 20-pin SO!C (surface mount) package. 2 '
® QOperation Down to 1.2 Volts \@36‘ DW SUFFIX
e Externally Adjustable Transmit, Receive, and Sidetone Gains ! PLASTIC PACKAGE
o Differential Microphone Amplitier Input Minimizes RFI CaASE 7510
Susceptibility
® Transmit, Receive, and Sidetone Equalization on Both Voice
and DTMF Signais . PIN CONNECTIONS
o Regulated 1.7 Voits Output for Biasing Microphone {Top View)
g : P g P {DIP Package}
¢ Regulated 3.3 Volts Output for Powering External Diaier or
MPU —_
vV
® Microphone and Receive Amplifiers Muted During Dialing g 18 bVDD
o Differential Receive Amplifier Qutput Eliminates Coupling w2 17 {] MUTE
Capacitor ve 3 sbms
o Operates with Receiver Impedances of S0 Ohms and Higher 8
e Complies with NTT, Bell Telephone and 2T Standards VR4 15(]28
Gnd [] s 14 1 RXA
SIMPLIFIED 8LOCK DIAGRAM Mc1 s 137 Rx1
mc2 7 12 {7 ARX01
L
l |f o~ Mco (] 8 1 [] Ax02
AGC . RAGC [} @ Q™
Receiver
(o]
Leve! [
I AGC Mute
- fud ORDERING INFORMATION
17V AGC [Reg. }— ;’gg
‘Mule 33v) 4 Package Part No.
Mike :'_LD' M 18-Pin Plastic DIP MC341149
20-Pin Surface Mount MC341140W
T T
== e~ DTMF In [OTE  MS

T

1C34114 MOTOROLA COMMUNICATIONS DEVICE DATA
2-384 :



ABSOLUTE MAXIMUM RATINGS

Parameter Value Units
Ve Supply Voltage -1.0, +12 Vde
Voltage at Vpp (Externally Applied, Voo = 0} ~1.0, +6.0 Vde
Voitage at MUTE, MS (Ve > 1.5 Vohs) -1.0, Vpp +0.5 vdc -
Voitage at MUTE, MS (Vcc = 0) -1.0, +6.0 Vde
Volitage at RAGC (0 < Ve < 12 Volts) - 1.0, +6.0 Vde
Current through Voo, LR 130 mA
Current into Zg (Pin 15) 3.0 mA
Storage Temperature -65, +150 c

“Maximum Ratings” sre those values beyond which the sefety of the device cannot be
guaranteed. They are not mesm to imply that the devices can be operated at these limits. The
R, ded Operating Conditions™ p iti for sctual device operation,

RECOMMENDED OPERATING LIMITS

Paramaster Min Typ Max Units

Ve Voltage (Speech, Pulse Mode) +)2 —_ +10.5 Vde
(Tone Dialing Mode) +3.3 - +10.5
Loop Current (into Vel (Speech, Pulse Mode) 4.0 —_ 120 mA
(Tone Dialing Mode) 15 —_ 120
Receiver impedance 50 — — n
Voltage at MUTE, MS (Ve > 1.5 Volts) ° - Vop 3
R1 (Resistor from Ve to V) 100 - 1800 ]
Ambient Temperature 220 — +70 c
All limits are n4 r rily functional thy.

ELECTRICAL CHARACTERISTICS (Tp = 25°C, See Figure 1)

l Parameter [ symbot | Min | Tvyp | Max | Unia |
SUPPLY CURRENT
Supply Current into Ve (Pin 2 open, R12 = 25 k, Vpp unloaded) . mA
Speech Mode (Figure 2) Vg = 1.2 Volts ’ lecsp 4.0 5.0 55
Vce = 3.5 Vols 9.0 " 12
vee = 8.0 Voits 10 12 14
Ve = 10.5 Voits - 13 -
Tone Mode (Figure 4)  Vge = 3.3 Voits lect f— 14 -
Vee = 8.0 Voits — 16 -
Vee = 10 Volts — 18 —
VOLTAGE REGULATORS i
VR Voltage (Ig = 65 pA, Vgg = 2.5 V, Figure 5) VR 1.6 17 1.85 Vdc
Load Regulation (0 < Ig < 300 pA,Vee = 2.5 V) - 0.2 0.5 Vdc
Line Regulation (Ig = 65 pA, 2.5 < Veg < 10.5 V) =70 =20 +70 | mvde
Vpp Voltage (Vo = 3.8 V. Ipp = 0, Figure 6) Voo *3.1 33 » 37 Vde
Line Regulation {ipp = 0,50V < Vgg < 105 V) -70 =30 +70 mVde
Maximum Output Current (Voe = 38V, Vpp = 3.0 V) DOMAX mA
Speech Mode 0.8 1.0 —_
Pulse, Tone Mode 22 25 -
Input Leakage Current {Vcc = 0, 3.3 Volts applied to Vpp) lixg #A
Mute open or ot Vpp — 0.02 05
Mute = 0 Volts —_ 180 —
—
MOTOROLA COMMUNICATIONS DEVICE DATA ‘ MC34114
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ELECTRICAL CHARACTERISTICS ~ continued (Tp = 25°C. See Figuse 1}

L Parameter l Symbol l Min 1 Typ [ Max l Units ]
MICROPHONE AMPLIFIER
Gain {Mute = Vpp) GMiIC 28 30 32 dg
Input Common Mode Rejection Ratio {1.0 kHz} CMRR 20 26 — dB
Input tmpedance (Each Input) RinMIC 14 20 27 31]
MCO DC Bias Voltage  (Vcc > 3.4V, Muté = Hi) vVmMmcone 0.85 11 1.25 Vdc
Ve = 1.2V, Mute = Hi} ds o7 | 093
(Mute = 0V} —_ 0.08 -_
MCQ Max Voltage Swing [THD = 5%, Vgc > 27 V) VMCOAC — 20 —_ Vp-p
{THD = 5%, Vcc = 1.2V) — 500 —_ mVp-p
MCO Output Impedance ZMCO — 270 —_ 1]
MCQO Qutput Current Capability (THD = 5%) Mco —_ 160 —_ nA
Gain Reduction when Muted (Muté = 0 Volts, f = 1.0 XHz) GMuUT 55 70 - d8
RECEIVE AMPUFIER
RX) Bias Current (Mute = Hi) iBR —_ 50 - nA
R/X01, RX02 Bias Voltage (V¢e = 1.2V) Rxpe §80 630 635 mVdc
Ve > 3.0.V) £85 650 720
RX0Q1-RX02 Offset Voltage (Ve > 3.0 V) Rxvos ~35 0 +35 mVdc
AX01-RX02 Max Voltage Swing (Figure 9} VRXAC
(THD = 5%, Receiver = x) - 22 - Vp-p
(THD = 5%, Receiver = 150 Q) - 8co - mVp-p
Internal Feedback Resistor {for muting)} REINT —_ 1.0 — kQ
AXQO1 & RXO2 Source Current IRX 2.6 3.2 35 mA
INTERNAL CURRENT AMPUFIERS
TXI Input iImpedance RTxi 0.85 1.0 1.15 kf
ZB input Impedance Rzs — 500 - 1]
RXA Output tmpedance RRXA —_ 10 - kQ
AC Current Gain AA
TXtto Vee (VRAGE = 0V) GTx — 100 —_—
TXI to Vee (VRaGge = 13 V) - 50 -
ZB to RXA (VRaGC = 0V, RXA = AC Gnd) Gzg - 05 -
ZB to RXA [VRAGC = 1.3V, RXA = AC Gnd} - 0.25 —
TXI to RXA (VRaGC = 0V, RXA = AC Gnd) GsTA - 1.22
TXI to RXA (VRaGgc = 1.3V, RXA = AC Gnd) e — 0.61 —_
DC INTERFACE ’ i
LR Level Shift (Vco-Vig! 7 vdc
{ILOOP = 20 mA, Mutz = Vpp) AViRs - 28 -
{ILoopP = 80 mA, Mute = Vpp) — 35 —
{!LooP = 20 mA, Mute & MS = 0 V} AVLRT - 38 -
{lLoop = 80 mA, Mute & MS = 0 V) — 5.0 —
Ve Boost {ILgop = 20 mA, Mute & MS AViRg 0.7 1.0 1.2 Vdc
switched from Hi to Lo, R1 = 620 1)
RAGC Current (VRagc =0V} IRAGC — -40 — pA
(VRAGC = 1.0V) — -12 -

MC34114
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ELECTRICAL CHARACTERISTICS — continued {Tp = 25°C, See Figura 1)

r Parameter [ Symbot l Min l Typ l Max I Units ]
LOGIC INPUTS
HUTE input Impedance (Ve > 1.2 V) AMUT — 60 - k1
Vg =0V, 0< Mute < 6.0V} - >60 —_ Mn
Input Low Voltage viLmT 0 —_— 1.0 Vde
Input High Valtage VinmT |Vpp-0.5] — Vpo Vde
Holdover {(Delay for Receive amplifier to return TMUT 8.0 n 25 mSec
to full gain after Pin 17 switches from 0 to Vpp}
MS Input Impedance (Vce > 1.2V) Rms ~! 60 - 4]
Vce = 0V, Mute = open or Vpp) —_ >50 - MQ
Ve = 0. Mute = 0) - 4.0 — k)
input Low Voitage vitms 0 —_— 0.3 Vde
Input High Voltage VIHMS 20 — Voo Vde
SYSTEM SPECIFICATIONS {f = 1.0 kHz unless noted, Tp = 25°C, Refer to Figure 1)
[ Parameter Symbot I Min l Typ Max l Unitsw
LINE INTERFACE I3 B
Vee OC Voltage (Pin 1) . Vce Vde
Bell Telephone Standard and NTT Specs. (R2 = 43 0. R3 = 13 01)
Speech Mode I qop = 10 mA 17 2.0 23
Itoop = 20 mA 3.0 3.4 37
ILoop = 30 mA 35 4.1 4.5
ILoop = 120 mA sk 99 | 105
Tone Mode ILoop = 20 mA 39 4.1 4.3
ILoop = 30 mA 45 5.1 5.5
British Telecom Standard
(R2 = 430 + 25V Zener,R3 = 130))
Speech Mode Il gop = 10 mA - 4.3 —
toop = 20 mA —_ 5.9 -
fLoop = 0 mA - 6.3 —
ILoop = 70 mA - 10 —_
AC Terminating Impedance (ILgop = 20 mA, Figure 11) Zac 500 600 700 0
RECEIVE PATH
Gain (Vg to RXO31-RX02, Figures 14, 15) GRX d8
Loop = 20 mA -7.2 -6.1 ~-5.0 L
iLoop = 100 mA -13.5 -1 -9.5
AGain (GRx @ 100 mA versus 20 mA) AGRX ~7.5 -6.0 ~4.5 d8
Muted Gain (Mute = Logic 0, l ggp = 20 mA) GAXM — -22 -20 d8
Distortion (at RXQ1-RX02, Vg = 250 mVrms) THOR %
f = 300 Hz —_ 03 _
f= 1.0kHz = 0.2 20
f = 34kHz _ 0.02 -
QOutput Noiss Across RX01-RX02 {@ 1.0 kHz) NRx0 — 4.0 - pVrms
TRANSMIT PATH
Gain {(MC1-MC2 to V¢, Figures 12, 13) Grx d8
Loop = 20 mA 36 38,5 40.5
ILoop = 100 mA 29 32.5 355
AGain (GTx @ 100 mA versus 20 mA) AGTX L7585 -6.0 -45 d8
Max Vce Voltage Swing (THD = 5%, Figure 8) VTXMAX Vp-p
lLoop = 20 mA - 3.0 —
fLoop = 100 mA - 2.3 —_—
Gain Reduction when muted (MC1-MC2 to V¢, Mute = 0 V) Grxm — 68 _ d8
Distortion (0 dBm @ Vec) THOT %
f = 300 Hz ~ 0.5 —_
f=10kHz — 1.5 3.0
f = 3.4kHz 1.3 —
Cutput Noisa at Veg (@ 1.0 kHz) NTx0 - 17 — uVrms
SIDETONE )
Sidetone Gain (Gain from Ve to RX01-RX02 with GsT —_ -27 -22 d8
signal applied to MC1/MC2, It gop = 20 mA) i
MOTOROLA COMMUNICATIONS DEVICE DATA MC34114
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PIN DESCRIPTIONS

Pin Number
Symbol | {SOIC) | (DIP) | Description

Vee 1 1 Power supply pin for the IC. Supply voitage is derived from loop current. Transmit amp output
operates on this pin.

LR 2 2 Resistors R2 + R3 at this pin set the DC characteristics of the circuit. The majority of the loop
current flows through thesa resistors. Other companents may be used to produce required DC
characteristics for individual regulatory agencies.

vg 3 3 A resistor or appropriate netwark {R1) connected from this pin {0 Vi sets the AC terminating
impedance {return loss spec).

VR 4 4 ¢ | A 1.7 voit regulated output which can be used to bias the microphone. Additionally, this
voitage powers a portion of the internal circuitry. Can nominally supply 300-500 zA.

GND 5 5 Ground pin for the entire IC. Normally this is not connected to, nor to be confused with earth
ground. 4

MC1 6 6 Inverting ditferential input to the microphone amplifier. input impedance is typically 20 k{.

MC2 7 Non-inverting differential input to the microphone amplifier. Input impedance is typically 20 k2.

MCQ 8 8 Microphone amplifier output. Amplifier’s gain is fixed at 30 dB.

RAGC 10 9 Loop current sensing input. The voltage at this pin, determined by the loop current and R3,
operates the ioop length equalization circuit.

™! . 1 10 Input to the transmit amplifier from the microphone amptifier, DTMF source, and other sources.
Input impedance =~ 1,0 k(2.

RX02 12 n Recaive amplifier non-inverting differential output. Current capability to the receiver is typically
set at =3.0 mA peak.

RXO1 14 12 Receiva amplifier inverting differential output. Current capahility to the receiver is typically
=3.0 mA peak. Gain is set by RS.

RXI 15 13 Summing input to the raceive amplifier. This pin is an AC virtual ground. T

RXA 16 14 Summed outputs of the receive current amplifier, sidetone amplifier, and an AGC point.
Normaily connected to the receive amplifier input {RX}) throufh a coupling capacitor.

z3 17 15 Input to the receive current amplifier. A balance network {ZB) is connected between this pin
and V. The network affects the receive level and sidetone performance. input impedance is
=500 {1 in series with a diode.

MS 18 16 Mode Select Input. A logic “1” sets the iC for pulse dialing. A logic “0" sets the {C for tone
{DTMF) dialing. EHective only if MUTE is at a logic ““0". Input impedance is = 60 kf}.

MUTE 19 17 Mute input. A logic “1” sets normal speech mode. A logic "0” mutes the microphone and
receive amplifiers and allows MS to be functional. Input impedance is =60 k referenced to
Vpp- An internal fixed delay of 11 mSec minimizes clicks in the receiver when returning to the
speech mode.

Voo 20 18 A regulated 3.3 volt output for an external dialer. Qutput source current capability is 1.0 mA in
speech mode, 2.5 mA in tons dialing mode.

MC34114 MOTOROLA COMMUNICATIONS DEVICE DATA
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RAGURE 4 — Icc versus Vg (TONE DIALING MODE) RGURE 5 — Vg versus Iy versus Vc¢
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SYSTEM PERFORMANCE

FGURE 10 — TIP-RING VOLTAGE versus LOOP CURRENT
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SYSTEM PERFORMANCE

FIGURE 16 — TRANSMIT NOISE SPECTRUM

FIGURE 17 — RECEIVE NOISE SPECTRUM
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FUNCTIONAL DESCRIPTION

INTRODUCTION

The MC34114 is a speech network which provides the
hybrid function and the DC loop current interface of a
telephone, and is meant to connect to Tip and Ring
through a polarity guard bridge. The transmit, receive,
and sidetona gains are externally adjustable, and addi-
tionally, line length compensation varies the gains with
variations in loop current. The microphone amplifier
employs a differential input to minimize RFI
susceptibility. '

The loop current interface portion determines the dc
voltage versus current characteristics, and provides the
required regulated volages for internal and external
use.

The dialer interface provides three modes of opera-
tion: speech {non-dialing), pulse dialing and tone
(DTMF) dialing. When switching among the modes,
some parameters are changed in order to optimize the
circuit operation for that mode. The following table
summarizes those changes:

TABLE 1 — OPERATING PARAMETERS versus

OPERATING MODE
F ! Speech Pulse Tane

LR Level Shif igv 28V asv
{Vcc - VLR)

Vpp Current 1.0 mA 2.5 mA 25 mA
Capability

Microphone Functional Muted Muted
Ampilifier

Receive Amp. Switched | Switched | Switched
Internal Feedback Qut In n
Resistor

DC LINE INTERFACE AND LINE LENGTH
COMPENSATION

The DC line interface circuit (Pins 1, 2, 3) sets the DC
voltage characteristics with respect to loop current. See
Figure 22.

FIGURE 22 — DC UINE INTSRFACE EQUIVALENT
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RAGC |9 To AGC
AGC Control Points
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The DC voitage at V¢ is determined by the level shift
from Ve to LR, plus the voltage across R2 and R3. Icc
is the internal bias current required by the MC34114,
nominally in the range of 10 mA. Icc can be reduced,
if necessary, by increasing R12, consistent with the
transmit and receive signal requirements (see the
Transmit Path section). See Figures 2-4, 8 and 9.

In the speech and pulse dialing modes current source
i1 is off, and the level shift is due to Q1's base-emitter
drop (=1.4 V), 1.0 volt across the 20 k resistor, and the
voltage across R1, which varies with V¢ from 0.15 voits
to ~1.0 volt. When the loop current coming in from Tip
and Ring exceeds the lcc requirement, the excess cur-
rent flows through Q1, R2 and R3, to set the slope of
the V-l characteristic for the circuit (Q1 has an equivaient
resistance of =10 (). See Figure 10.

In the tone dialing mode, current source 11 is on, draw-
ing an additional 1.7 mA through R1, increasing the levei
shift by ==1.0 volts {for R1 = 600 Q). This feature ensures
that, at low loop currents, sufficient voltage is present
at V¢ for the DTMF signals, and that the Vpp regulator
supplies sufficient voltage to an external dialer. The Icc
current increases by =1.3 mA in this mode.

R1 must be kept in the range of 100 to 1800 Q. If it is
too large, insufficient current will flow into Vg to bias
up the circuit. If it is too small, insufficient filtering at
Vg will resultunless C1is increased accordingly. Speech
signals must be well filtered from Vg.

The voltage across R3 determines the operation of
the AGC circuit {line length compensation). As the voit-
age at RAGC increases from =~0.4 voits to ~1.2 volts,
the AGC Control varies the current gain of the two AGC

MOTOROLA COMMUNICATIONS DEVICE DATA

MC34114
2-393



points (Figure 1) from 1.0 to 0.5, thereby reducing the
gain of the transmit and receive paths by 6.0 dB. See
Figure 7. Pin 9 is a high impedance input.

The values of R2 and R3 can be varied as required to
comply with various regulatory agencies, to compen-
sate for additional circuitry powered by the loop current
{microprocessor, etc.), or to change the starting point
of the AGC function. If the AGC is not used, Pin 9 should
be connected to ground for high gains, or to VR for-low
gains.

VOLTAGE REGULATORS

The MC34114 has two internaf voltage regulators
which are used to power external as well as intemal
circuitry.

The Vg regulator provides 1.7 volts at 3 maximum
current of 500 1A (see Figure 5). This output is normaily
used to set the DC bias into TXI {Pin 10}, and to bias
the. electret microphone. VR will typicaily be =300 mV
less than Vce when Ve is below 2.0 volts.

The Vpp regulator provides 3.3 volts at a maximum
of 1.0 mA in the speech mode, and 2.5 mA in the puise
or tone dialing modes (see Figure 6). It is normally used
to power an external dialer, and other associated cir-
cuitry. Vpp is normally ~0.5 volts less than Vcc uatil
Voo regulates. It is a shunt type regulator which auto-
matically switches to a high impedance mode when
Ve falls below 1.4 volts. This feature prevents exces-
sive battery drain in the event a memory sustaining
battery is used with the external dialer. Leakage current
{with Vgc = 0) is typically 0.02 pA with an applied
voltage of up to 6.0 volts at Vpp. with pin 17 open or
at Vpp. !f Pin 17 is at ground, a current of several
hundred microamps will flow into Vpp and out of pin
17 {see paragraph on Logic Interface).

MICROPHONE AMPUIFIER

The microphone amplifier {Pins 6, 7, 8) has a differ-
ential input, single ended output, and a fixed intemnal
gain of +30dB (31.1 V). The output is in phase with

MC2, and out of phase with MC1. The inputs (see Figure
23) have a nominal impedance of 20 k{, and are
matched to provide a high common mode rejection
{typicatly 26 dB).

FIGURE 23 — INPUT STAGE
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To preserve a high CMRR against unwanted signais
induced in the microphone leads, the microphone
should be biased with "two equal value resistors as
shown in Figure 1.

The output {MCO} has a DC bias voltage of =1.1 volts
(Vce > 3.0 volts), and can nominally swing =2.0 volts
p-p {500 mV p-p at Vg = 1.2 volts). The outputimped-
ance is =270 Q, and has a peak current capability of
=160 pA for 5% THD.

When the MC34114 is switched to either dialing
mode, the microphone amplifier is muted by =70 d8
{300 Hz-4 kHz), effectively disabling the microphone.
The DC voltage at MCO is =80 mV when muted.

l]}—'vw-4
it

TRANSMIT PATH
The AC transmit path consists of the components
shown in Figure 24 (taken from Figure 1).

FIGURE 24 — TRANSMIT PATH

MC1
m MCO | R6
CcS
MC2 3048 R12
VR —ann—

The voitage output at MCO is converted to a current

into TX! by CS, R6, and TXI's 1.0 k input impedance
{with a slight error due to R12). A1 and A2 are current
amplifiers with a combined gain of 100. The AGC point
has a current gain of 1.0 at low loop currents, and

decreases to 0.5 as loop current increases. Therefore
the current gain from TXI to V¢ varies from 100 to 50
as loop current is increased. The resulting current out-
put at V¢ acts on R1 and the line impedance (nominally
600 1 each, C1 is an AC short) to generate a voltage

MC34114
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FAGURE 25 — RECEIVE PATH
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signal at V¢, and cohsequently, at Tip and Ring. The
voltage gain from MC1-MC2 to Tip and Ring is therefore
{first order):

_ Am x 100 x AGC x R1//2y \NE .

GTx = 6 + 10K {Equation 1)
wheare Am is the gain of the microphone amplifier {31.1
V/V). At low loop currents GTx =84 V.V (33.5 dB), and
decreases to =42 V/V (32.5 dB) at higher loop currents,
for the component values shown in Figure 1 {@ 1.0kHz).

For more precise calculations, consideration should
be given to the effects of CS (in series with R6), R12 and
R7 (each in parallel with TX!I's 1.0 k impedance), and
C10 and the 28 network (each in parallel with R1 and
ZyiNE). The cumulative effects of these additional com-
ponents is ~1.5 dB.

The voltage signal at Vo is out of phase with that at
TXI, and in phase with that at MC1.

The maximum available voltage swing at V¢ is a
function of the impedance at V¢ (R14ZNg). the OC
bias current at A2's output, and the Vg DC voltage.
A2's bias current is determined by the bias current
through R12 {VR/{R12 + 1.0 k}} which is gained up by
A1, A2 and the AGC point. Figure 8 indicates the max-
imum voltage swing at V¢ (with 5% THD).

RECEIVE PATH

The AC receive path consists of the components
shown in Figure 25 (taken from Figure 1).

R1, typically 600 Q, provides the AC termination
{return loss) for the receive signals coming in on Tip
and Ring {C1 is an AC short). The receive signal creates
an AC current through the ZB network and the S00 {1
resistor at the ZB pin. A4 reduces that current by 12,
and then feeds it through the AGC point which has a
gain of 1.0 atlow loop currents. The AGC gain is reduced
to 0.5 as loop current increases. The AC current out of
the AGC point feeds through C8 to RXIl, the receive
smp’s summing node {If C8 is large, RXA can be con-
sidered a virtual ground, and no AC current flows
through the internal 10 k resistor). The voltage swing
at RXO1 is then determined by the current through C8
and the R8 feedback resistor. The second op amp {at

—

RX02} is internally configured for inverting unity gain.
The voltage gain from Tip and Ring to RXQ1-RX02
(differential) is (first order):

Gy = FBXAGC
RX = {28 + 500)

where ZB = R10 + R9/C9 (~R10 + R9).

For more precisa calculations, the effects of C9 and
C8 must be considered. C9 provides a phase shift to aid
sidetone cancellation {see paragraph on Sidetone), and
C8 can be selected to provide low frequency roll-off.
High frequency roll-off can be obtained by adding a
feedback capacitor across R8. For the componentvalues
shown in Figure 1, the receive gain measured =0.4395
VAV { - 6.1 dB) atlow loop currents, and reduces to =0.25
VA (-12 dB) at higher loop currents {@ 1.0 kHz).

When the MC34114 is switched to either dialing mode
(Mute = low), the receive gain is muted by the switching
in of the internal feedback resistor {RFjNT from RXO1
to RXI) — typically 1.0 k(1. The effective feedback resis-
tor for the amplifier is now the parailel combination of
R8 and RpNT- The amount of muting {in dB) can be
calculated from:

GRXM = 20 x log (%NI) {Equation 3)

The internal resistor is switched in coincident with Mute
{Pin 17) switching low. However, when Mute is switched
high, a delay (nominaily 11 mSec) occurs before the
internal resistor is switched out. This feature prevents
dialing transients (particularly during pulse dialing)
from being heard as loud clicks in the receiver.

The DC bias voltages at RXI, RXO1 and RXO2is =0.65
volts. The bias current at RX! is =50 nA into the pin.
The maximum voltage swing at RXO1 and AX02 is a
function of the receiver impedance (typically
100~-150 0), and the vaiue of the two ix current sources
in Figure 25. Iy, set by R12 (between VR and TXI), is

equal to: L Yax50xAGC
X" (R12 + 1.0 k)

Figure 9indicates the maximum voltage swing available
to the recaiver.

{Equation 2)

(Equation 4)
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SIDETONE CANCELLATION

Sidetone cancellation is provided by current amplifier
A3 (see Figure 1) which generates a current represen-
tative of the transmit signal to cancel the reflected side-
tone signal coming in through ZB and A4. To achieve
perfect cancellation (no AC current out of RXA), it is
necessary that:

= (40 x R1/ZNg) - 500 Q  (Equation S)

where 2B is the network composed of R9, R10, and C9,
and ZyNg is the AC impedance of the line. The reactive
components of the line’s impedance can be compen-
sated for by making the ZB network comparably reac-
tive. In Figure 1, C9 provides a phase shift to compen-
sate for the phase shift created by the phone line.

LOGIC INTERFACE {Mute and MS)

The two logic inputs {(Mute and MS) are used to switch
the MC34114 between the speech and dialing modes
according to the following table:

TABLE 2 — LOGIC INPUTS

ute MS Mode
High X Speech
Low High Puise Dialing
Low Low Tone Dialing

Table 2, together with Table 1, describes the condition
of the MC34114 in the various modes. Figure 26 shows
the input configuration for the Mute and MS pins.

FIGURE 26 — LOGIC INPUTS

r Voo
k& 120%3 J/r
1
Mute Oﬁ E'a"k To Intermal
Circuit
To Level
Shift Ckt.
60 k
Ms O— A
16
Vee

1

The Mute input has a nominal input impedance of 60
k}, referenced to Vpp. This pin may be left open for a
logic “1,” or connected to Vpp. A logic “1” is defined
as between Vpp-0.5 volts and Vpp. A logic “0” is
defined as between ground and 1.0 voit. The switching
threshold is =~2.3 voits. When Mute is switched low
{speech to dialing), the changes listed in Table 1 will
occur within 10 us. Upon switching high {back to speech
mode), however, the receive amplifier feedback resistor
will be switched out after a delay of {typically} 11 ms.
This feature prevents dialing transients (particularly
during pulse dialing) from being heard as loud clicks in

the receiver. The other functions listed in Table 1 trans-
fer within 10 us.

The MS pin is functional only when Mute is low and
its only function is to provide an additional voltage fevel
shift between V¢ and LR in the tone dialing mode (see
the section on DC Interface). The input impedance is
=60 k() when Vcc > 1.5 volts. A logic "0 is between
ground and 0.3 volts, and a logic *1” is between 2.0
volts and Vpp. The switching threshold is typicatly 0.7S
voits. If unused, this pin must be connected to ground
or Ypp. and not left open.

When Vcc = 0 {on-hook condition), and a voltage in
the range of 0 to 6.0 volts is applied to Mute, a leakage
current of (typically) 0. 02 pA will flow it Mute and Voo
are at the same voltage.'If Mute is at a voltage different
from Vpp. current will flow through the intemal resis-
tors and’or diode. if a memory sustaining battery is used
in conjunction with an external dialer, and is configured
so that its voltage appears at Vpp. Mute must be
allowed to float or be connected to Vpp — otherwise
current (in the range of 100-200 pA) will flow from the
battery through Vpp and out of the Mute pin.

When Ve = 0, and a voltage in the range of 0 to 6.0
volts is applied to MS, a leakage current of {typically)
0.01 gA will result as l6ng as Mute is open or at VDD
If Mute is at ground, an equivalent 3.5 k() parasitic resis-
tance exists between MS and Mute.

When Vec < 1.5 volts, the Mute function is non-
existent and the MC34114 will be in the speech mode.

APPLICATIONS INFORMATION

DESIGN SEQUENCE

The design sequence for incorporating the MC34114
into most applications will be as follows (refer to Figure
1)

1) Decide on the AC terminating impedance (return
joss), and select R1 to be that value (typically 600 Q). If
there are other devices powered by the loop current
which will be in parallel with R1 (such as a pulse dialing
circuit) which lower the effective terminating imped-
ance, R1 can be increased accordingly.

2) Select the maximum value of R12 which will pro-
vide the minimum required transmit and receive signais
according to Figures 8 and 9.

3) Select the sum {R2 + R3} to provide the desired
Tip and Ring DC voltage versus loop current character-
istics. Then select R3 for the desired starting point of
the loop length compensation. The compensation
begins when the voltage across R3 is =0.4 volit.

4) Select R4 and RS {they should be equal) to properly
bias the microphone. The microphone’s manufacturer
should be consuited for this information.

5) Select R6 for proper transmit gain. See equation
1. Then select CS to provide low frequency roli-off.
Adjust R6 as required.

6) Selectthe ZB network {R9, R10, C3) to providae side-
tone cancellation. See equation S.

7) Select RB for proper receive gain {depends on the
specific receiver used). See equation 2. Then select C8
to provide low frequency roll-off. Adjust R8 as required.

~—
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Additional comments on Figure 1 components:

1) Capacitors C1, C2, and C7 are required to stabilize
the respective regulators. In most applications it should
not be necessary to change from the vatues shown in
Figure 1.

2) C3 and C4 can be selected to provide low fre-
quency roll-off for the microphone signals.

3) C10 filters noise generated by the MC34114, and
should be close to the V¢ pin. its recommended value
{0.01 uF) is such that it does not naticeably affect the
system parameters. It can be increased, if desired, to
provide high frequency roll-off for both transmit and
receive signals. This, however, will affect the return loss
specification at higher frequencies.

4) Since TXIl is a (relatively) low impedance current
input, it is a convenient point for injecting any signals
which are to be transmitted out onto Tip and Ring. C6
and R7 are shown for transmitting the DTMF signals
from a dialer. Additional RChetworks can be connected
to TXi for transmitting signals from speakerphones,
modems, or other signal sources. The voitage gain from
each signal source to Tip and Ring is:

Gs = ZyNeR1 x 100 x AGC
S (Ry + Zcx)
where Ry and Zgy represent the impedances of the R
and C for the particular signal source. If several signal
sources are connected to TX|, the parallei combination
of R6, R12, the internal 1.0 k resistor, and any other RCs
at this pin must be considered when setting the gain
for each signal.

{Equation 6)

5) The 12 volt zener diode shown in Figure 1 is for
transient protection, and normaily does not conduct.
Transient and overvoltage protection MUST be pro-
vided externally so that the Absolute Maximum Ratings
are not exceeded.

BASIC TELEPHONE CIRCUIT

Figure 27 depicts a complete basic telephone using
the MC34114 speech network, the MC145412 puise/tone
dialer, and the MC34017 tone ringer.

The MC34114 proﬁide's the speech network'hybrid
functions, and its component values are calculated as
described previously in this data sheet. The resistor
from Vcc to Vg is 820 () (rather than 600 ) in this
example since it is in parallel with the 2.0 k{) resistor in
the pulse dialing transistor network {providing and
effective 600 Q termination).

The MC145412 dialer is a pulse.tone dialer with 10
number memory, including last number redial. Power
to the dialer is from the MC34114’s Vpp output, diode
connected with 3 memory sustaining battery.

The MC34017 tone ringer (see its data sheet for
details) is connected directly to Tip and Ring as it is not
necessary to disconnect it when off-hook. This circuit
has an REN =0.5, and meets all EIA-470 and Bell system
requirements for impedance, anti-bell tapping, and
turmn-on/off thresholds.

OPERATION WITH A POWER SUPPLY
Figure 28 indicates how to incorporate the MC34114
into a circuit where a power supply is used.

FIGURE 27 — BASIC PULSE/TONE TELEPHONE

Hook Switch
0.47 ‘ f
rr 39k _I_m Recaiver
Vcc ZBRXA RXI  RXO1 RXO02
Tone Ringer 31M 300 ¢S
MC34017 L 3 100 uF
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FIGURE 32 — PULSE/TONE FEATUREPHONE WITH MEMORY — UINE POWERED
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LOGP FILTER — C7 (Pin 2)

Capacitor C connected from pin 2 1o ground serves as
a single pole, low-pass filter for the PLL portion of the
XR-557. The filter time constant is given by To = RpCap,
where Rz (10 kQ) is the impedance at pin 2.

The selection of Cp is determined by the detection
bandwidth requirements, as shown in Figure 6. For ad-
ditional information see section on “Definition of
XR-567 Parameters”.

The voltage at pin 2, the phase detector output, is a lin-
ear function of frequency over the range of 0.95 to 1.05
fo. with a slope of approximately 20 mV/% frequency
deviation.

INPUT (Pin 3)

The input signal is applied to pin 3 through a coupling
capacitor. This terminal is internally biased at a dc level
2 volits abave ground, and has an input impedance level
of approximately 20 kQ.

TIMING RESISTOR Ry AND CAPACITOR Cq (Plns S.Ind 5)

The center frequency of the decoder is set by resistor
Ry between pins 5 and 6, and capacitor Cq from pin &
to ground, as shown in Figure 3.

Pin S is the oscillator squarewave output which has a
magnitude of approximately Voo ~ 1.4V and an aver-
age dc level of Vc/2. A 1 k2 load may be driven from
this point. The voltage at pin 6 is an exponential triangle
waveform with a peak-to-peak amplitude of 1 voit and
an average dc level of Voc/2. Only high impedance
loads should be connected to pin 6 to avoid disturbing
the temperature stability or duty cycle of the oscillator.

LOGIC OUTPUT (Pin 8)

Terminal 8 provides a binary logic output when an input
signal is present within the pass-band of the decoder.
The logic output is an uncommitted, "base-collector”
power transistor capable of switching high current
loads. The current level at the output is determined by
an external load resistor, Ry, connected from pin 8 to
the positive supply.

When an in-band signal is present, the output transistor
at pin 8 saturates with a collector voltage less than 1
volt (typically 0.6V) at full rated current of 100 mA. If
large output voltage swings are needed, Ry_ can be con-
nected to a supply voitage, V+, higher than the Yoo
supply. For safe operation, V+ < 20 volts.

GPERATING INSTRUCTIONS

SELECTION OF EXTERNAL COMPONENTS

A typical connection diagram for the XR-567 is shown
in Figure 3. For most applications, the following proce-

dure will be sufficient for determination of the external
components Ry, Cq, Cy, and C3.

6-100

INPUT

OuTPUT

Response to 100 mV rms :t;no burst.
RL = 100 ohms,

OQuUTPUT

Response to same input tone burst with wideband noise.

'Si_ -§¢8 Ay = 100 chms

Noise 8andwidth = 140 H:i
Figure 13. Typical Responsa

1. Ry and Cy should be selectea‘ror the desired centzt
frequency by the expression { = 1/R¢Cy. For opt-
mum temperature stability, Ry should be select:¢
such that 2k < Ry < 20k, and the R1C produc!
should have sufficient stability over the projectes
cperating temperature range.

2. Low-pass capacitor, Cy, can be cetermined from tr2
Bandwidth versus Input Signal Amplitude graph !
Figure 7. One approach is to seleat an area of 022
ation from the graph, and then adjust the ingut lev>
and value of Cp accordingly. Or, if the input amgc!
tude variaticn is known, the required oCp precuct
can be found to give the desired bangwidth. Cor
stant bandwidth operation requires V; > 200 mV
mms. Then, as noted on the graph, bandwidth will &2
controlled solely by the 15Cs product.

3. Capacitor C3 sefs the -:nd edge of the low-pass M
er which attenuates frequencies outside of the C&
tection band and thereby eliminates spurious cut’
puts. It C3 is too small, frequencies adjacent to I
detection band fnay switch the output stage off ar¢
on at the beat frequency, or the output may pulse o'
and on during the turn-on transient. A typical ma”
mum value of Cg is 2 Cp.
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coaversely, if Cg is too large, turn-on and turn-off of
. yne output stage will be delayed until the voltage
£. gcross C3 passes the threshold value.

 puNCIPLE OF OPERATION

e XR-567 is a frequency selective tone decoder sys-

n pased on the phase-locked loop (PLL) principle.

system is comprised of a phase-locked loop, a

; gueorature AM detector, a voltage comparator, and an

output logic criver, The four sections are internally inter-
connected as shown in Figure 1.

when an input tone is present within the pass-band of
e circuit, the PLL synchronizes or “locks” on the in-
put signal. The quadrature detector serves as a lock in-
ezztor: when the PLL is locked on an input signal, the
¢ voltage at the output of the detector is shifted. This
¢ ievel shift is then converted to an output logic pulse
ty ine amplifier and logic driver. The logic driver is a
-sare collector™ transistor stage czpable of switching
100 mA loads.

e logic output at pin 8 is normally in a “high” state,
witil a tone that is within the capture range of the de-
cocer is present at the input. When the decoder is
lcved on an input signal, the logic output at pin 8 goes
19 2 "low" state.

The center frequency of the detector is set by the free-
raaning frequency of the current-controlled oscillator in
te PLL. This free-running frequency, fo, is determined
b ihe selection of R{ and C4 connected 1o pins 5 and
6 as shown in Figure 3. The detection bandwidth is de-
termuned by the size of the PLL filter capacitor, Co; and
¢ output response speed is controlled by the output
lier capacitor, Ca. :

GPTIONAL CONTROLS
PROGRAMMING

Varying the value of resistor R4 andfor capacitor Cy will
tkange the center frequency. The value of Ry can be
thanged either mechanically or by solid state switches.
:d.'honal Cy capacitors can be added by grounding
-+m through saturated npn transistors.

1PLED OF RESPONSE
::«- mimmum lock-up time is inversely related to the
.," tequency. As the natural loop frequency is low-
h”l. the turn-on transient becomes greater. Thus maxi-
u’" ooefa‘tlng speed is obtained when the value of ca-
. Citor Co is minimum. At the instant an input signal is
':“‘vd s phase may drive the osciflator away from the
oming frequency rather than toward it. Under this
':"G-hon. the lock-up transient is in a worst case situa-

. and the minimum theoretical lock-up time will not
- athievable,

MY

e lollowing expressions yield the values of Cp and

. ::! _"“-crotara_lds. which allow the maximum operating

e ot various center frequencies. The minimum
that agital information may be detected without

"6-101

lcsing information due to turn-on transient or output
chatter is about 10 cycles/bit, which corresponds to an
information transfer rate of 1/10 baud.

c2=l'§.9,c3=?_‘5_°#p

o fo

In situations where minimum turn-off time is of less im-
portance than fast turn-.gn, the optional sensitivity ad-
justment circuit of Figurg 14 can be used to bring the
quiescent Cq voltage closer to the threshold voltage.
Sensitivity to beat frequencies, noise, and extraneous
signals. however, will be increased.

oV
R i
! xn-s67 |!
€y
T

XR-567

DECREASE
SENSITIVITY

INCREASE
SENSITIVITY

-

CECREASE
SENSITIVITY
Rg l

2.5¢ 1§
tNCREASE
SENSITIVITY

XR 567

SILICON
OI00ES FOR
TEMPERATURE
COMPENSATION
tOPTIONAL)

Figure 14. Optional Senshtivity Connections

CHATTER

When the value of C3 is small, the lock transient and ac
components at the lock detector output may cause the
output stage to move through its threshold more than
once, resulting in output chatter.

I 4

Although some loads, such as lamps and relays will not
respond 1o chatter, logic may interpret chatter as a se-
ries of output signals. Chatter can be eliminated by
feeding a portion of the output back to the input (pin 1)
or, by increasing the size of capacitor Cga. Generally, the
feedback method is preferred since keeping Ca small
will enabie faster operation. Three alternate schemes
for chatter prevention are shown in Figure 15. Gener-
ally, it is only necessary to assure that the feedback
time constant does not get so large that it prevents op-
eration at the highest anticipated speed.

SKEW ADJUSTMENT

The circuits shown in Figure 16 can be used to change
the position of the detection band (capture range) with-
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Figure 15. Methods of Reducing Chatter
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XR.567 xR-s67 |2
C2
T

R
RAISES 1,

LOWERS 1,

XR-567

RAISES 1,
A3
13

RAISES ty

SiLICCN
0100¢€s

FOR
TEMPERATURE
COMPENSATION
IOPTIONAL)

Figure 16. Connections to Reposition Detection Band

in the largest detection band {or lock range). By moving
the detection band to either edge of the lock range, in-
put signal variations will expand the detection band in
one direction only. Since R3 also has a stlight effect on
the duty cycle, this approach may be useful to obtain a
precise duty cycle when the circuit is used as an oscil-
lator.

QUTPUT LATCHING

In order to latch the output of the XR-567 “on” after a
signal is received, it is necessary to include a feedback
resistor around the output stage, between pin 8 and pin
1, as shown in Figure 17. Pin 1 is pulled up to uniatch
the output stage.

BANDWIDTH REDUCTION

The bandwidth of the XR-567 can be reduced by either
increasing capacitor C» or reducing the loop gain. In-
creasing C» may be an undesirable sotution since this
will also reduce the damping of the loop and thus slow
the circuit response time.

XR-567

Figure 18 shows the proper method of reducing e
loop gain for reduced bandwidth. This technique wi
prove damping and permit faster performance yng,,
narrow band operatjon. The reduced impedance lovm
at pin 2 will require a larger vaiue of C; for a given cut.
off frequency.

o~ B

g

UNLATSH
CatutvinlSLAICH P

e N POWE A SLPPLY 1S
TURNED O

Figurs 17. Output Latching

250
losc{agk]1ax|roc]25x] 3.2¢ ) 10x
o 0
O A
s /SN VA ]
Wiz oaonl
> UMMA A LA
: AL LA
A1 ?
=1
00 2 4 6 8 10 12 14 16

ﬂavﬂc

OPTIONAL SILICON
OIODES FOR
TEMPERATURE
COMPENSATION

:?_uo. (‘OKR‘ R) <C2<}_'Ion_@ (IOK;Q)

NOTE- AQJUST CONTROL FOR SYMMETRY OF
DETECTION BAND EDGES ABOUT

Figura 18. Bandwidth Reduction
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'HEQUTIONS
A>" The XR-567 will lock on signals near (2n + 1) {5 and

! produce an output for signals near (4n + 1) fg, for n
.. - 0,1,2 etc. Signals at § 1 and 9 {, can cause an
- ynwanted output and should, therefore, be attenu-
ated tefore reaching the input of the circuit.

operating the XR-567 in a feduced bandwidth mode
of operation at input fevels less than 200 mV rms

? results in maximum immunity to noise and out-band

' _signais. Decreased loop damping, however, causes
" jne worst-case fock-up time.to increase, as shown
E by the graph of Figure 12, o
’1 ancwidth variations due to changes in the in-band
i ggnal amplitude can be eiiminated by operating the
! YA-567 in the high input level mode, above 200 mV.
¢ Tne input stage is then limiting, however, so that out-
pand signals or high noise levels can cause an ap-
parent bandwidth reduction as the in-band signal is
. suppressed. In addition, the limited input stage will
create in-band components from subharmonic sig-
nals so that the circuit components from subhar-
monic signals so that the circuit becomes sensitive
to signals at fo/3, 1o/S etc.

Care should be exercised in lead routing and lead
tengtns should be kept as short as possible. Power
suocly leads should be properly bypassed close to
the integrated circuit and grounding paths should be
carefully deterrnined to avoid ground loops and un-
cesirabley voltage variations. In addition, circuits re-
auinng heavy load currents should be provided by a
secarate power supply, or filter capacitors increased
¢ minimize supply voitage variations.

ADDITIONAL APPLICATIONS
WAL TIME CONSTANT TONE DECODER

Yo some applications it is important to have a tone de-
tade: with narrow bandwidth and fast response time.
™ can be accomplished by the dual time constant
tre decoder circuit shown in Figure 19, The circuit has
low-pass loop filter capacitors, Cp and C’9. With no
' 1:gnal present, the output at pin 8 is high, transis-
:"Qt '8 Olf, and C" is switched out of the circuit. Thus
00D low-pass filter Is comprised of Cp. which can
‘et as small as possible for minimum response

-

3
e~ #n in-band signal is detected, the output at pin 8

:"-‘: low. Qq will turn on, and capacitor C*3 will be
be ;p'd In parallel with capacitor Cy. The low-pass filt-
- t.’-::x!nm:e will thenbe Co + C'2. The value of C'p
s Quite large in order to achieve narrow band-

" Notics that during the time that no input signal is
. L""'““'ed. the bandwidth is determined by capaci-

Wangy BAN
. 0 FM DEMODULATI |
kg DETECT LATOR WITH

‘e
u .
Y r'ﬂoculauon apptications where the bandwidth
3N 10% of the carrier frequency, an XR-567

Q, = 2N2906
SE=
€3
} 1 8 O Vo
1
C2
L
2 7
{
. XR-567 1_;
= C, =
vVio—}—s 6
Ry
0.1 uF
4 -
— Cy

||H

*Vee
Figurs 19. Dual Time Constant Tons Oecoder

can be used to detect the presence of the carrier sig-
nal. The output of the XR-567 is used to turn off the FM
demodulator when no carrier is present, thus acting as
a squelch. In the circuit shown, an XR-215 FM demodu-
lator is used beczuse of its wide dynamic range, high
signal/noise ratio and slow distortion. The XR-567 will
detect tha presence of a carrier at frequencies up to
500 kHz.

o1
it
i

- — T
wxr s .'
2xae | xme | 20es
I i
'8 1 3 1 0 L,ﬂ
N L -
. o
il S

me =Sm = b
100 4
k.
v = -
— VAN
s r
."F[— he.
K3 g
)
" N Q:::a:'nmu-cl
.
(Y FLEYY]
"y
.
e ? ? U
.
I L, J_ 4
= I T4

Figure 20. Narrow Band FM Demodulator with Carrier Dstsct



DUAL TONE DECODER

In gual tone commurication systems, information is
transmitted by the simuitaneous presence of two sepa-
rate tones at the input. In such applications two XR-567
units can be connected in parailel, as shown in Figure
21 to form a dual tcne decoder. The resistor and capaci-
tor values of each decoder are selected to provide the
desired center frequencies and bandwidth require-
ments.

114 3N 7432

s |8 |2 |
i NOA
NPyt
CHanneL O—i}— :Do—o Vo
RECEIVER c ¢ C:
'T 'IT

¢y I ¢y :_.];

Figure 21. Dual Tone Deceder

PRECISION OSCILLATOR

The current-controiled oscillator (CCQ) section of the
XR-ES7 provides two basic output waveforms as shown
in Figure 22. The squarewave is obtained from pin 5,
and the exponential rarmp from pin 6. The relative phase
relationships of the waveforms are also provided in the
figure. In addition to baing used as a general purpase
oscillator or clock generator, the CCO can also be used
for any of the following special purpose oscillator appli-
cations:

1. High-Current Oscillator

The oscillator output of the XR-567 can be amplified
using the output amplifier and high-current fogic out-
put available at pin 8. In this manner, the circuit can
switch 100 mA load currents without sacrificing os-
cillator stability. A recommended circuit connection
for this application is shown in Figure 23. The oscil-
lator frequency can be modulated over 6% in fre-
guency by applying a control voltage to pin 2.

2. Oscillator with Quadrature Outputs

Using the circuit connection of Figure 24 the XR-557
can function as a precision oscillator with two sepa-
rate squarewave outputs (at pins«S and 8, resgec-
tively) that are at nearly quadrature phase with each

6-104
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other. Due to 3ha internal biasing arrangement the
actual phase shift between the twe outputs is tyg,
cally 80°.

H

Figure 22, Osclllater Qutput Waveform Availabie Fram €Co
. Sectlon.
Top: Square Wave Output at Pln 5:
Ampltude = (V+ —1.4V), pp.,
Avg. Valus = V+/2
Bottom: Exponential Tiangle Wave at Pin §:
Amplituds = 1V pp., Avg. Value = V+/2

V=
T ve
L
0.1uf
-E-{ }-—t 3 RL
= v
7 XR-567 8 out
i 5
d2 6 5 1
vCo
TEAMINAL Ot
(=6%) . L
R1 _T.
€2 ¢ -

ll}——-)}
:IH

Figure 23. Pracision Oscillater to Switch 100 mA Loads

3. Oscillator with Frequency Doubled Output

The CCO frequency can be doubled by apply™? '
portion of the squarewave output at pin 5back 10 e
input at pin 3, as shown in Figure 25. In this ma"ﬁ""
the quadfature detector functions as a frequén®

doubler and produces an output of 2 g at pin 8.
FSK DECODING

XR-567 can be used as a low speed FSK c!erncxim“"‘;l
in this application the center frequency is set 10 o
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‘tne input {requencies, and the bandwidth is adjusted to
jezve the second frequency outside the detection band.
wren the input signal is frequency keyed between the

_ irband signal and the out-band signal, the logic state of
ine output at pin 8 is reversed. Figure 26 shows the
FSK input (f2 = 3 {1) and the demodulated output sig-
pais, with fg = 12 = 1 kHz. The circuit can hardle data
*ates up 10 1o/10 baud.

Ve Ve

4 RL
| —{ |—280
= 2 6 5 I l l

CONNLCT PIN 3
1078V 10
HVERT QUTPUT

R, R_  1000:!

T
Figure 24, Oscillator with Quadrature Output

V=
T Ve
4

I—r XR-567 8 Vourt

Flgure 25. Oscillator with Double Fraquency Output

Figure 26. [nput and Output Waveforms for FSK Deceding
Top: Input FSK Signal {fz = 34)
Bottom: Demodulated Output

EQUIVALENT SCHEMATIC DIAGRAM

6-105
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I5D2500 Series

F-PEsETanna w1 Bimele-Chip Voice Record/Playback Devices
45-, 60-, 75-, and 90-Second Durations

—MtMTr 10200 T 2238986 FAXT 6522257698
GENERAL DESCRIPTION

Information Storage Devices' 1ISD2500 Series provides
high-quality, single-chip record/playback solutions for
45- to 90-sccond messaging applications. The CMOS
devices include an on-chip oscillator, microphone
preamplifier, automalic gain control, antialiasing (ilter,
smoothing filter, and speaker amplificr. In addition, the
I1SD2500 is fully microprocessor-compatible, allowing
complex messaging and addressing (o be achicved.

Recordings are stored in on-board non-volalile
memory cells, providing zero-power message storage.

This unique solution is made passible through 1817

patented Direct Analog Storage Technology (DAST™),
whereby voice and audio sl;,nalu arc stored directly, in
theirnaturalanalog form, into memory. Directanatoyg
storage allows natural voice reproductioninasingle-
chip, solid-statc solution.

ISD2500-SERIES SUMMARY

PPart Duration | Input Sample |Upper Pass
Number |[(Seconds) | Rale (KHz) |Band (IKHz)
15102545 45 1.6 4.5
ISD2560 60 8.0 3.4
1SD2575 75 6.4 27
1SD2590 90 5.33 2.3

FEATURES

- Easy-to-use single-chip voice record/playback solution
~ No external ICs required
- No development system required

High-quality, natural voice/audio reproduction
Manual swilch or microptocessor controllable

- Playback can be gdge- or level-activated
Single-chip durations of 45, 60, 75, and 90 scconds

Dircclly cascadable for longer durations

Zero-pawer messape slorape
- Lliminates battery backup circuils

Autlomalic Power-Down ("ush-Bultan Modc)
- [ pA standby current (Typical)
Fully addressable lo handle mulliple messages

,

100-year message retenlion (typical)

1001< record cyclgs (lypical)

On-chip clock solrce

On-chip Aulomnhc Gain Control (AGQ)
Programmer ﬂnppor( for play-only applications

*

.

Single +5 voll supply (4.5 V to 6.5 V operaling range)
- Low-vollage (3.6 V 1o 4.0 V) versions available
Availablc in die form, DI, SOIC, and TSOI
packaging
Industrial-temperature (-407C to 857C) versions
available

*

ISD2500-SERIES BLOCK DIAGRAM
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ISD2500 SERIES — DETAILED
DESCRIPTIONS

Speech/Sound Quality

The 1SD2500 Series includes devices offered at 5.3, 604,
8.0, and 10.6 Ktz sampling frequencies, allowing the
user a choice of specech quality options. The speech
samples are stored directly into on-board non-volatile
memory wilhout the digitization and compression
associated with other solutions. Direct analog storage
provides a very true, natural sounding reproduction of
voice, music, tones, and sound effects not available with

most solid-state digital solutions. v o

Duration

To meet end system requireme'h ts, the ISD2500 Scries

.offers single-chip solutions at 45, 60,75, and 90 seconds.

Partsmay alsa be cascaded together for longer durations.
LI

’ A

ECPROM Storage T

One of the benefits of 1ISD’s DAST technology is the use
of on-board non-volatilememory, providing zero-power
message storage. The message is retained for up to 100
years without power. In addition, the device can be re-
recorded over 100,000 times.

Microcontroller Interfacé

Inaddition to its simplicity and casc of use, the ISD2500
Series includes all the interfaces necessary for
microcontroller-driven applications. The address and
control lines can be interfaced to a microcontroller and
manipulated to perform a variety of tasks, including
message assembly, message concatenation, predefined
fixed message segmentation, and message management.

Programming

The ISD2500 Scries is also ideal for playback-only
applications, where single or 'multiple messages are
referenced through buttons, switches, or a micro-
controller. Once the desired message configuration

is created, duplicates can easily be generated via an ISD
programmer.
1SD2500 SERIES — PIN DESCRIPTIONS

Microphone Input (MIC)

The microphone input trans(ers its signal to the on-chip
preamplifier. An on-Qoard Automatic Gain Control
(AGC) circuitcontyols the gain of this preamiplifier from
-15 to 24 dB. An external microphone should be AC
coupled to this pin via a series capacitor. The capacitor
value, together with the internal 10 K Ohm resistance dn
this pin, determines the low frequency cutoff for the
ISD2500-Serics passband. T
Microphone Reference Input (MIC RET)

By connecting this pin to Vgga, (analog ground) via a
series capacitor, common mode noise can be rejected at
the preamplifier. The capacitor value should be exactly
the same value as the input coupling capacitor used for
microphoneinput. Using thisapproach may provide up
to a 10 dB nois¢ improvement. IF THIS INPUT IS
UNUSED, IT MUST BE LEFT DISCONNECTED.

Analog Output (ANA OUT)

This pin provides the preamplificr output to the user.
The voltage gain of the preamplifier is determined by
the voltage level at the AGC pin.

Analog Input (ANA IN)

The analog inputpin iransfers its signal to the chip for
recording. For microphone inputs, the ANA OUT pin
should be connected via an external capacitor to the
ANA IN pin. This capacitor value, together with the 3.0
KQinputimpedance of ANAIN, can be selected to give
additional cutoff at the low-frequency end of the voice
passband. If the desired input is derived from a source
other than a microphone, the signal can be fed,
capacitively coupled, into the ANA IN pin directly.

2 , | Single-Chip Solutions That Spenk For Themseloes '™
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Automatic Gain Control Inpul (AGC)

The AGC dynnmicallyadjuststhc;;ninol’llwpwmnplilicr
to compensate for the wide range of microphone input
levels. The AGC allows the full range of whispers to loud
sounds to be recorded with minimal distortion. The
“attack” lime is determined by the time constant of a5
KS2 internal resistance and an external capacitor (C2 on
the schematic on page 7) connected (rom the AGC pin to
Vgsa analog ground. The “release” time is determined by
the time constant of an external resistor (R2) and an
external capacitor (C2) connected inpa rallelbetween the
AGCP’inand Vgga analog ground. Nominal values ol 470
K$2 and 4.7 uF give satisfactory results in most cascs.

Speaker Outputs (SP+/SP-)

All devices in the [SD2500 Series include an on-chip
differential speakerdriver, capableof driving SOmilliwatts
into 16 £2.

Thespeakeroutputsare held at Vgga levels during record
and power down. [t is therefore not possible to parallel
speaker oulputs of multiple ISD2500 devices or the
oulpuls of other speaker drivers.

CONNIECTION OF SPEAKER OUTPUTS IN PARAIL -
LEL MAY CAUSE DAMAGLETO THT DEVICI.

While a single outpul may be used alone (including a
coupling capacitor between the SI' pinand the speaker),
the two opposite-polarity outputs used together yield a
1T improvement in output power.

NEVER GROUND OR DRIVE AN UNUSED SPEAKER
OUTPUT.
Power Down Input (’D)

When not recording or playing back, tihe D pin should
be pulled HIGH to place the part in a very low power
mode (sce lgy specification). When OVT pulses LOW for
an overflow condition, D should be brought HIGIT to
reset the address pointer back to the beginning of the
Record/Playback space. The PD pin has additional
functionality in the M6 (Push-Button) Operational Mode
described later in the Operational Mode section.
Chip Enable Input (CE)
The CE pin is taken LOW to enable all Playback and
" Record operations. The address inputs and PMayback/
Record input (’/R) are latched by the falling edge of CE.
CI has additional functionality in the M6 (Push-Button)

Operational Mode described later in the Operational
Made section.

Playback/Record Input (P/R)

The P/R input is latched by the falling cdge of the
CE pin. A HIGH Tevel selects a Playback cycle while a
LOW level selects a Record cycle. For a Record cycle, the
address inputs provide the starting address and

PHLLIMINARY DATA SHLEL T
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recording continues until " orCEis pulled THGE loran
overflow is detected (i.e. the chip is full). Whena Record
cycle is terminated by pulling PD ar CI HIGH, an End-
Of-Mcssage (EOM) markerisstored atthecurrent address
in memory. For a Playback cycle, the address inpuls
provide the starting address and the device will play
until an TOM marker is encountered. The device can
continue past an EOM marker in an operational mode, or
ifCEis held LOW in address mode. (Sce Table 1, Page 5 for
more Operational Modes).

Address/Mode Inputs (Ax/Mx)

The Address/Mode Inputs have two (unclions depending
on the level of the two Most Significant Bits (MSB) of the

»

address.

If either of the two MSBs is LOW, the inputs are ALL
interpreted as addrdss bits and are used as the start
address for the current Record or Playback cycle. The
address pins are inputs only and do not output internal
address information as the operation progresses. Address
inputs arc latched by the falling edge of CT.

If both MSBs are HIGH, the Address/Mode Inputs are
interpreted as Modd bits according to the Operational
Made Table T on page 4. There are six (6) operational
modes (M()..M6) available as indicated on Table 1. It is
possible to use multiple operational modes
simultancously. OperationalModesaresampled on EACH
falling cdge of CE, and thus Operational Modes and
direct addressing are mutually exclusive.

Cxternal Clock Input (XCLK)

The ISD2500 devices are configured at the factory withan
internal sampling clock frequency centered to +1 % of
specification. The frequency is maintained to a total
variation of +2.25 % over the entire commercial
temperature and operating voltage ranges. If greater
precision is rcquiroag, the device can be clocked thraugh
the XCLK pin as follows:

Part Number Sample Rale Required Clock
1512590 ' 533Kz 682.7 Kl 1z
1502575 6.4 Kl lz 819.2 Klz
1SDD2560 80Kz 1024 KI-z
1ISD2545 10.6 KHz 1365.3 Ki-z

These recommended clock rates should not be varied
because theanti-aliasing and smoothing filters are fixed,
and aliasing problems can occur if the sample rate
differs from the one recommended. The duty cycle on
the input clock is not critical, as the clock is iminediately
divided by two. IF THE XCLK IS NOT USED, THIS
INPUT MUST BE CONNECTED TO GROUND.

July, 1993
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ISD2500 SERIES — PIN DESCRIPTIONS, CONT.

End-Of-Message / RUN Output (EOM)

A non-volatile marker is automatically inserted at the
end of each recorded message. It remains there until the
message is recorded over. The EOM output pulses LOW
for a period of Tgom at the end of each muessage.

.In addition, the 1SD2500 Series has an internal Vee
detect circuit to maintain message integrity should Vec
fall below 3.5V. In this case, EOM gocs LOW and the
device is fixed in Playback-only mode.

When the device is configured in Operational Mode M6
(Push-Button Mode), this pin provides an active-HIGH
RUN signal, indicating the deviceis currently recording
or playing. This signal can conveniently drive an LED
for a visual indicator of a Record or Playback operation
in process.

Overflow Output (OVTI)

This signal pulses LOW at the end of memory space,
indicating the device has been filled and the message
has overllowed. The OVE output then follows the CI:
input until a L pulse has reset the device. This pin can
be used to cascade several ISD2500 devices together to
increase Record/Playback durations.,

PRELIMINASRYY DATA SHEET

Auxiliary Input (AUXIN)

The Auxiliary Inputismultiplexed through totheoutput
amplifier and speaker output pins when Clis HIGH
and Playback has ended, or if the device is in overflow.
When cascading multiple ISD2500 devices, the AUXIN
pin is used to connect a Playback signal from a
following device to the previous-output speaker
drivers. For noise considerations, it is suggested that
the auxiliary input not be driven when the storagearray
is active.

Voltage Inputs (Vcea, Veen)

To minimize noise, the analog and digital circuits in the
ISD2500 Series devices use separate powerbusses. These
+5 V busses are brought out to separate pins and should
be tied together as close tq the supply as possible. In
addition, these supplies should be decoupled as close to
the package as possible.

Ground Inputs (Vgsa, Vssp)

The 1SD2500 Series of devices ulilizes separate analog
and digital ground busses. These pins should be tied
togetherascloseto the packageas possibleand connected
throughalow-impedance path to power supply ground.

OPERATIONAL MODES

The ISD2500 Serics is designed with several built-in
operational modes provided to allow maximum
functionality witha minimumofadditional components.
These are described in detail below. The operational
modes use the address pins on the ISD2500 devices, but
are mapped outside the valid address range. When the
two Most Significant Bits (MSBs) are HIGH, the
remaining address signals are interpreted as mode bits
and NOT as address bits. Therefore, operational modes
and direct addressing are notcompatible and cannot be
used simultancously.

There are two important considerations for using
operational modes. First, all operations begin initially at
address 0, whichis the beginning of the ISD2500 address

TABLE 1. OPERATIONAL MODES

space. Later operations can begin at other address
locations, depending on the operational mode(s) chosen.
In addition, the address pointer is reset to 0 when the
device is changed from Record to Playback, Playback to
Record (except M6 mode), or whena Power-Down cycle
is executed.

Second, Operational Modes are executed when CE gues
LOW and the twé MSBs are HIGH. This Operational
Mode remains in effect until the next LOW-going CI2
signal, at which point the current address/mode levels
are sampled and executed.

OPERATIONAL MODE DESCRIPTIONS

The Operational Modes can be used in conjunction with
a microcontroller, or they can be hard-wired to provide
the desired system operation.

. Mode Jointly*
Control Function Typical Use Compatible
MO Message cucing Fast-forward through messages M4, M5, M6

M1 Delete TOM markers Position TOM marker at the end of the last message | M3, M4, M5, M6

M2 Not applicable Reserved N/A

M3 Looping Continuous playback from address 0 M1, M5, M6

M4 Consecutive addressing | Record/Play multiple consecutive messages MO, ML, M5

M5 CE level-activated Allows message pausing M0, M1, M3, M4
M6 Push-button control Simplified device interface MO, M1, M3

* Inddientes andeditional epwerational wsdes which con be usod simadianeonsly with e given il

4 Single-Chip Solutions That Speak For Themselves '™
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MO — Message Cueing

Message Cucing allows the user to skip through
messages, without knowing the actual physical
addresscs of cach message. Each CELOW pulse causes
the internal address pointer tu skip to the next message.
This mode should be used for Playback only, and is
typically used with the M4 Operational Mode.

M1 — Delete EOM Markers

The M1 Qperational Modeallows sequentially recorded
messages lo be concatenated into asingle message with
only one EOM marker set at the end of the combined
message. When this operational mode is configured,
messages recorded sequentially are played back as one
continuous message.

M2 — Unused

Whenoperational modesareselected, the M2 pinshould
be LOW.

. M3 — Message Looping
The M3 Operational Mode allows for the aulomalic,
continuously repeated playback of the message located
at the beginning of the address space. A message CAN
completely fill the 1S1D2500 device and will loop {rom
beginning to end without OVF going LOW.

M4 — Counseculive Addressing

During normal operations, the address pointer will
resct when a message is played through to an TOM
marker. The M4 Operational Mode inhibits the address
pointer reset on EOM, allowing messages (o be played
back consecutively.

M5 — CE Level Activated

The default mode for 1SD2500 devices is for CE to be
edge-activated on Playback and level-activated on
Record. The M5 Operational Mode causes the CE pinto
be interpreted as level-activated as opposed to edge-
activated during Playback. This is specifically usceful for
terminating Playback operations using the CE signal.

In this mode, CE LOW begins a Playback cycle, CT
HIGH stops the cycle, and CE LOW again will begin

. playing at the point where the message was stopped
without reselling the address pointer.

MG — Push-Bulton Mode

The 1SD2500 Series of devices contain a push-button
operational mode. The push-button mode is used
primarily in very low-cost applications and is
designed to minimize external circuitry and
components, thereby reducing system cost. In order
to configure the device in push-button operational
mode, the two most significant address bits (pins 9 and
10) must be HIGH, and the M6 mode pin (pin 7) must

PRELIMINAIRY DATA SHUET
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also be HIGH. A device in this mode always powers
down at the end of each PPlayback or Record cycle after
CE goes HIGL.

When this operational mode is implemented, several of
the pins on the device have alternate functionality:

Pin Allernate Functionality
Name in Push-Butlon Mode

Pin 23, CE ‘ Start/Pause Push-Butlon
(LOW Pulse-Activated)

P’in 24, D Sl0p7 Reset Push-Button
(FHICH Pulse-Activated)

Pin 25, COM Active-HIGH Run
Indicator

Pin 23: CC (Start/Pause)

In push-button Operational Mode, CE acts as a LOW-
going pulse-activated Start/Pausesignal. [f no operation
is currently in progress, a LOW-going pulse on this
signal willinitiatea Playback vra Record eycle according
to the level on the /R pin. A subsequent pulse on the
CE pin, beforean End-Of-Messageis reached in Playback
oranoverfllow condition occurs, will cause the device to
pause. The address counter is not reset, and another CE
puise will cause the device to continue the operation
from the place where it was paused.

Pin 24: ’D (Stop/Resel)

In push-button Operational Mode, PD acts as a HIGH-
going pulse-activated Stop/Reset signal. When a
Playback or'Record cycle is in progress and a FIIGH-
going pulse is observed on I’D, the current cycle is
terminated and the address pointer is reset to address U,
the beginning of the message space.

I’in 25: EOM (Run)

In push-button Operational Mode, EOM becomes an
active-HIGH run signal which can be used to drive an
LED or other external device. It is HIGH whenever a
Record or Playback operation is in progress.

Recording in Push-Bulton Mode

1) ThePD pin qhould be LOW, usually using a pulldown
resistor.

2) The P/ﬁ pin is taken LOW.

3) The CE pin is pulsed LOW. Recording starts, EOM
goes HIGH to indicate an operation in progress.

4) The CE pin is pulsed LOW. Recording pauses, EOM
goes back LOW. The internal address pointers are not

juiy, 1993
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OPERATIONAL MODE DESCRIPTIONS, CONT.

cleared, but an EOM marker is stored in memory o
puoint to the message end. The P/R pin may be taken
MIGH at this time. Any subsequent CE would starta
playback at address 0.

5) The CE pin is pulsed LOW. Recording starts at the
next address after the previous set EOM marker.
EOM goes back HIGH. (Note: if the M1 operational
modec pin is also HIGH, the just previously writlen
EOMbitiserased,and recording startsatthataddress.)

6) When tine recording sequences are finished, the (inal
CE pﬂE‘_L_'_I-OW will end the last Record cycle, leaving,
asct EOM markeratthe message end. Recording may
also beterminated by a HIGH evel on PD, which will
leave a set FOM marker.

Playback in Push-Butlion Mode
B The 11 pin should be 1LOW.

2) The P/R pin is taken HIGIH

3) The CE pinis pulsed LOW. Mavback starts, FOM yocs
FIGH o indicate an operation in progress.

4) If the CT: pin is pulsed LOW vr an FOM marker is
encountered during anoperation, the part will pause.
The internal’address pointers are not cleared, and
EOM goes back LOW. The P/R pin may be changed
at this time. A subscquent Record operation would
notreset the address pointersand the recording would
begin where PMlayback ended.

5) CEis again 1in pulsed LOW. Playback starts where it lefl
off, with EOM going HIGH to indicate an operation in
Progress.

6) Playback continues as in 4) and 5) until D is pulsed
FIGH or overfllow oceurs.

7) Ifin overflow, pulling CE LOW will reset the address
pointer and start Playback from the beginning. After
a P pulsce, the part is reset to address 0.

Note : Push-button mode can be used in conjunction
with modes MU, M1, and M3.

PNELIMINARY DATA SHEET B

ISD1000A COMPATIBILITY

The ISD2500 Scrics.of devices is designed to provide
upward compatibility from the ISDIO0UA family. When
designing with the 1SD2500 Series, the following
differences should be noted.

Addressing

The 1SD2500-Series devices have 480 K storage cells
designed to provide 60 seconds of storage ata sampling
rate of 8.0 KHz. This is approximately four times the
storage of the ISD1000A family. To enable the same
addressing resolution, two additionaladdress pinshave
beenadded. Theaddress space of eachdeviceisdivisible
into 600 increments with valid addressing from 00 to
257 Hex. Some higher addresses are mapped into the
Operational Modes. All other addresses are invalid.

Overfllow

The ISDIO00A family combined two functions on the
EOM pin: end-of-message indication and overflow. The
1ISD2500 Series separates these two functions. Tin 25
remains as EOM, ‘but outputs only the EOM signal
indication. Pin 22 pecomes OVF and pulses LOW only
when the device reéaches its end of memory, or is “full.”
This change allows casy moessage cueing and
addressability across deviceboundaries. Thisalso means
that the M2 operational mode found in the ISD1000A
family is not impl¢mented in the ISD2500 Series.

Push-Button Mode

The ISD2500 Series includes an addilional Operational
Mode called Push Button mode. This provides an
alternative interface to the Record and Playback
functions of the part. The CE and P’D pins become
redefined as edge-activaled “push-bultons.” A pulse
on CEinitiatesacycle, andlflnm,crc again, pauses the
current cycle without resetting the address pointer (i.c.,
a Start or Pause function). D stops any current cycle
and resets the address pointer to the beginning of the
message space (i.c., a Stop and Reset function).
Additionally, the EOM pin functions as an active-HIGH
run indicator, and can be uded to drive an LED
indicating a Record or Playback operation is in
progress. Devices in the Push-Button mode cannot be
cascaded.

Looping Mode

The ISD2500 Series can loop with a message that
completely fills the memory space.

Note:  Additional descriptions of ISDIXNA device functionality amd
npphmlmu axamples are providal in the 1ISD Application Notes
wnd Design Maniual.
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APPLICATION EXAMPLE - PUSH-BUTTON

ISD2500 SERIES
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1ISD2500 Voo +5V
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— 31 A2 0.1 uF /_]_\ ,_r 0.1 uF 22 WF
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Vee 100 KQ2 100 KQ2 A4 6] as . = st
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= E——ZG XCLK acC |2
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For more details, please refer 1o te 1SD Application Notes amd Desiyn Manual,

APPLICATION EXAMPLE -
PUSH-BUTTON CONTROL

APPLICATION EXAMPLE -

PASSIVE COMPONENT FUNCTIONS

Control
Step Function Action Part Function Comments
1 Select record/play- | /R = As desired R2 | Relcase time Sets release time
back mode constant for AGC
2A Begin playback P/R = HIGH C2 /.\ttack/Rcleasc _S__L:S attack/release
== time constant time for AGC
ClIi = Pulsed LOW - P S T
2B Begin record P/R = LOW a w-{requiency rovides additiona
> cutoff capacitor pole for low-frequency
CE = Pulsed LOW cutoff
3 Pause record or CE = P'ulsed LOW R6, | Pull-up and pull- Defines static slate
playback R7 |down resistors ofinputs
4A  |End playback Automatic al TOM marker C1, C4 | Power supply Filters and bypass of
or PD Pulsed HIGH C5 | capacitors power supply
413 End record PD =Tulsed HIGH
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APPLICATION EXAMPLE - MICITOCONTROLLER/ISD2500 INTERFA(;E

Vee
0
& st lsz (L s3 ﬂ] RU‘N
4 RECORD 4 PLAY 1 MSGH —
. % ? N
Microcontroiler \
1SD2500
-~—1 OSC1 PBO 28
11i. Vv €V
—1 0OSC2 PB1 AO cCco 6
A < 21 A Veea [—
—— 3
o s | Bl .2
B—— R TYe) PA1 A3 Vsso 3
Uy PA2 31 a4 Vssa F—
PA3 |—— 51 As y
—{ Voo PA4 1 a6 Sl
PAS Liar oy, SP-—
—1 Vss PAG 9] a8 AUXIN P
PAT7 191 ag ANAIN |2
2l EcE ANAOUT |2
241 PO
2| pi MIC REF |18
251 EOM mic |7
21 ovF
26§ xCLK AGC |1°

P aore details, plesse eefer to the 181 Application Notes wid Design Alanual.

EXPLANATION

In this simplified block diagram of a microcontroller
application, the Push-Button inode and message cueing,
are used. The microcontroller is a 16-pin version with
cnough port pins for buttons, an LED, and the 15102500~
Series device. The software can be writlen to use three
buttons: one cach for play and record, and one for
message selection. Because the microcontroller is
interpreting the buttons and commanding the 1ISD2500
device, software canbe written forany functions desired
in a particular application.
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APPLICATION EXAMPLE - DESIGN SCHEMATIC
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ISD2500 SERIES
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55 o e o N
CHIP ENABLE 9| ag AUXIN | 60
10 20 .
O, A9 ANAIN B SPEAKER
— ol o i ph
POWER DOWN CE ANA QUT | 1pF
241 PD
A 21 Pm MIC REF |2
+—o0 21 Eom mic 2 l
PLAYBACIK/RECORD 22] OVF Vee Cy
L 26| xCLk AGC m -
- L = g
T A1 22 uF
2 K2
¥ T2 ) ELECTRET
470 Kf) 4.7 yF L v
H < C4  MICROPHONE
— j__—\220 nF =
Nute: If desired, pin 18 iy be Ioft snconnected nicroplwne preamplifies noise will be hicher). b this case, pin 18 must nol be tivd o any other
signal or velluge. {or nwore details, please refer to e 1SD Application Notes aud Desigu Manual.
APPLICATION EXAMPLE - APPLICATION EXAMPLE -
BASIC DEVICE CONTROL PASSIVE COMPONENT FUNCTIONS
Control Part Furiction Comments
Ste Function Action -
P Rl | Microphone power | Reduces power
1 Power up chipand | 1. PD = LOW supply decoupling | supply noisc
select record/play- | 2. P/R = As desired R2 | Release time Sets release time
back mode constant for AGC
2 Set message addiess [ Set addresses R3 | Microphone biasing | ’rovides biasing for
for record / playback | AO-A7 resistor microphonce operation
3A Begin playback P/R = HIGH c1 chrqphdne DC— Qecouples n.ucmphone
TF = Pulsed LOW blocking capacitor. | bias from chip. Pro-
) > = rulsec Low-frequency vides singlc-pole low-
38 Begin record P_/_R =LOW cutoff frequency cutaff
CL=LOwW C2 | Attack/Release Sets atlack/release
4A | End playback Automatic time constant time for AGC
C3 | Low-frequency Provides additional
43 End record PD or CE = HIGH cutoff capacitor pole for low-frequency
cutoff
C4 | Microphone power | Reduces power
supply decoupling | supply noise
nelwork
C5 | Common-mode Provides common-

capacitor’

mode noise rejection

July, 1y93
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£500 SERIES

DIE BONDING PHYSICAL LAYOUT

PRELIMINARY DATA SHEET

. Die Dimensions
X: 187 +1 mils
Y: 399 +1 mils

iI. Die Thickness
21 mils

ill. Pad Opening

109 microns (4.3 mils)

1
Y

A3 A2 A1 AD Vccp P/R XCLK EOM PO

N N R _
o [EEEE W AT
as ¥ r/WE
A6 —_| o

-~ ISD2500 i
m—— ANA OUT
AT —i1
Ag —1H W ANAIN,
po—tu mp opf f raar]
7 | 71T VvV \ AGC

AUXIN Vgsp Vssa SP+ SP-

Vcca MIC  MIC REF

PIN/PAD DESIGNATIONS

Pin Pin Name X Axis | Y Axis| | Pin Pin Name X Axis | Y Axis
AD Address 0 11489 | 4898.21 1 SP- Speaker Output - 425.6 | -4790.8
Al Address 1 -1406.9 | 4898.2| | Vica Ve Analog Power Supply | 865.1 | 48433
A2 Address 2 -1661.9 | 4898.2] | MIC Microphone Input 1320.7 | -48973
A3 Address 3 -1916.9 | 4898.2| | MICREF | Micmphone Reference 1605.1 | -48973
Ad Address 4 i 20699 | 4608.2] | AGC Automatic Gain Control 1877.6 | 48713
AS Address 5 221949 | J4358.21 | ANAIN Analog Input 2202.11 | -4269.8
A6 Address 6 21949 | 410821 ] ANAOUT | Analog Output 2123.1 | -3910.8
A7 Address 7 21949 | -4212.3] | OVE Overflow Output 2142.6 | 41547
A8 Address 8 21949 | -4456.3| | CE Chip Enable Input 2202.1 | 45587
NY Address 9 20764 | 489731 | 'D Power Down Input 2048.1 | 48982
AUX IN Auxilary Input -1607.9 | -4868.3| | EOM End of Message 1648.1 | 48657
Ve Vs Digital Power Supply | -1343.9 | ~4850.8) [ XCLK External Clock 1221.1 | 48982
Vesa Vs Analog Power Supply | -551.9 | 48848 /R Playback/Record 965.6 | 18982
S+ Speaker Output + 1114 | 4790811 Veen Vee Digi'tal Power Supply | 646.1 | 4895.7
v July, 1993
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ISD2500 SERIES

PRELIMINARY DATA SHEET

ABSOLUTE MAXIMUM RATINGS .
Condition Value "
Temperature under bias —-65°Cto +125°C

—65° Cto+150°C

Storage temperature range

Voltage applied to any pin

(Vgs-03 V) to (Ve +03 V)

Voltage applicd to any pin

(Input current limited to + 20 mA)

(Vgs-1.0 V) to (Vee #1.0V)

Iead temperature (soldering - 10 sceconds)

300° C

Ve - Vss

Stresses above these listed may cause permanent damage to e device, Expozire lo the nbsolute mnxi

-03Vtio+70V

wn ratings may affect device reliability.

Functional aperation is nol jmplied af these comditions.

DC PARAMETERS

Operating Conditions: Ty =0* Cto 70" C W Vie=45V106.5VH, Vgg=0V ®); unless olherwise noted

Symbol | Paramelers Min | Typ™® | Max | Units | Condilions
Vit Input Low Voitage 08 \Y .

Vi lnputhl-ligh Voltage 2.0 A

Vi Output Low Voltage 0.4 Vv, IoL =4.0mA
Vo Output High Voltage Ve~ 04 V| lon=-10pA
Voirn OVI* Output High Voltage 2.4 v, lo=-1.6mA
Vorz EOM Qutput High Voltage Vee-10 \Y lonn=-32mA
lec V¢ Current (Operating) 25 30 mA Rexr=o0 @)
lan Ve Current (Standby) 1 10 HA %

. Input Leakage Current +1 pA

Rexr Output Load Impedance 16 Q Speaker Load
Ranie Preamp InInput Resistance 10 KQ Pins 17,18
Raux Aux Input Resistance 10 KQ

RANA IN Ana In Iuput Resistance 30 K€

Apge ' Preamp Gain 1 24 dB AGCC=00V
Apre Preamp Gain 2 -15 5 dB | AGC=25V
Anux Aux In/SP+ Gain 0.98 1.0 V/V

Aarpe Ana Into SP+/- 22 dB

Racie ACGC Output Resistance 5 KSQ

Notes: 1. Tupical values @ Ty =25° Cand 5.0 V.
2. Wil 12 KS2 series resistor ol ANA IN.

3. Low-frequecnicy cutof] depernds upore vidue of external capacitors (see Pin Descriplions).

4. Case lenypreralure,
'; Ve = Vieea = Veen-
0. Vs = Vsa = Vap.

7. Vivea - amd Ve conected together.,

July, 1v93
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.2500 SERIES

v -

AC PARAMETERS

Operating Conditions: Ty =0° Cto 70° C M Vee

PRELIMINARY DATA SHEET

=45V t0 6.5V, Vgg = 0V ©; unless otherwise noted

Symbol | Characteristic Min | Typ® | Max Unit:s Conditions
THD Total IHarmonic Distortion 1 Yo @1KHz®
Pour Speaker Qutput Power 122 50 mW | Rpxr=16Q®
Vaour Voltage Across Speaker Pins 25 Vp-p | Rexp=0600Q
Vini Mic Input Voltage 20 mV Peak-to-Peak
Ving Ana In Input Voltage 50 mV Peak-to-Peak
Vina Aux In Input Voltage 1.25 \ l’cnk;lo-l’cnk; Rexr =168
Tser Control/ Address Setup Time 300 nsec :
Tuorp | Control/Address Hold Time 0 nsec
Ter CC Pulse Width 100 nsee
Trun Power-Up Delay = 18132545 18.75 msec
- 152560 25 msec -
~15D2575 31.25 msec
-1SD25%0 375 msec
Trom EOM Pulse Width - 1SD2545 9375 msecC
- 1502560 125 msec
-1SD2575 15.625 msec
- 1502590 18.75 msec
Trpr PPD Pulse Width -I1SD2545 18.75 msec
Record - 152560 25 msec
- 1SD2575 31.25 msec
- 1812590 375 msec
T £D Pulse Width - 15D2545 v.375 msec
Play - 15D2560 12.5 msec
- 1SD2575 15.625 mscc
~15D2590 18.75 msec |
Tm)-_.; h PD Pulse Width Static 100 nsec
Tron Power Down Hold 0 nsec
Tovri: Overflow Pulse Width 10 jisec

Noles: 1. Typionl valites @ T, = 25° C aned 5.0 V. ’
2. Witlr 12 KS2 serivs resistor al ANA IN. Required for 6.5 V operation to minimize distortion.
3. Lono-frequency cutaff depends apon value of external capacitors (sce Pine Descriphions).
4. Case lemypreralutre.
5. Vee = Veea = Yeon-

0. Vg =

ssa = Vssn.

7. Veea mnd Ve comnecled together.

8. From AUX IN; if ANAIN is driven al 50 mV p—ll, the l

9. Tpps is requirad during a static condition, Lypically vverflow.

Your = 12.2 mW, typical.

Single-Chip Selntivns That Speak For Themscives ™
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TIMING DIAGRAMS (ISD2500 SERIES }

PHILIMINAIRY DATA SHEET

1ISD2500 SERILS

RECORD
CE T Tce —
N\ - N——
_ = Tser -
pA j A Don't Care _
- T a——>t T, T -t
ThoLo - POH ; Pos TPOR
PD Don't Care N :
AO0-A9 Don't Care >E Don'l Care
Mic | Tser
~—Tpyp — ™! - Tovr
OVF -
PLAYBACK
CE Tce — -
o/ \__/_—
i
TseT
PR - \\ Don't Care
— ——ThoLp —* TroH [~ Tpos |~ Teop
PD Don‘t Care N :
.AO-A9 Don't Cnre)'( >\' Don’t Care
’ | Tser
SP4+/-
&
Tovr
U, B e
OVF
EOM 4
|~—Teuo — <+—| TgoM
N 13

July, 193
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3 .' ‘ ' - ) [T
500 SERIES =~ . PIELIMINATLY DATA SHEET
PUSH-BUTTON AC PARAMETERS
Symibol | Characteristic | Min | Typ™ | Max | Units Conditions
Tee CE Pulse Width [Start/Pausc] 300 nsec
Teer Control/ Address Setup Time 300 nsec_
Power-Up Delay —1SD2545 . 18.75 msec »
! Truo - " P 4 - 15122560 25 msec .
~ 18102575 i) el msee
~1S1D2590 37.25 msec
T D Pulse Width {Stop/ Reset] < 3w nscc
Trun CT: to T:OM HIGH 25 400 | mnscec
‘TrausE CT: 1o EOM LOW 50 1 4w hsee | . o : .
o | CEHIGH ZI1SD2545 | SV 80 msec - 4
© - i, Debounce - 152560 70 105 msec . i coLh
+ . -Isp2575 | 85 _ 135 | msec | * )
i T -1Sh2s90 | 105 160 | msec :

Nutes: 1. Typical malies @ Ty = 25° Cand 5.0 V.

TIMING DIAGRAMS (ISD2500 SERIES |}
PUSH-BUTTON MODE RECORD .

“Stant” "Pguse” 'Sln’r('

! R ____QTCE —{Teel— —HTeel*— -
o 7 N A

(StaruPduse)  le.tger -» Tser -
PR j<_ -
PO - _::! Tser f=- ' —| Tpp I";—TéET — R
(Stop/Reset) /1

<+ Tsey -+ : . : SPIN
A0-A9 ) - . : 14
WIG ANA N ———— iy ' A A
) OVF - - : .
. ) — v Trun —> — — |—Teause \__(. r -
BN IR S R —\ TN a
R . .- Tpuu-‘—‘ '4— *—Tug—": ~—Tos : Teuo }‘.J" Tos .’ 3
Y s . . Notes: (1 @ W (4,5) {6,7) (9 .
. Sl :
PUSH-BUTTON MODE PLAYBACK
) : "Start” "Pause” “Slart” “Stop”
- CE T '—< Teelo, '—': Teel|~— —*\* Teef—= :
N e e
b _‘5 .v:..' - .:-. . : e, I.SET nat e ’ . ‘ : = Tpg
b po s A i . . ~ /{
i -teer= TV

Al

N

)
)@

Y

—Toause

e

—

~<-Too — —— i
i § g S .+ Thugk 0T Tos — TP"DH Tog , . i3, YR LV 4 Yo
L Sl ELEA = Notedi' (1 f H i - s TiHE ﬂ S e L o WLk . Ve ¥ ol
cr R s o & TOESS 31} . m [ {4.5) I > ,“' Py SERSRTT RS B) hndmieor it - o rdeds e S ::f-' :
~ -~ 3 <€ ’ » PR e
: - 2 oL

‘-:;{::"‘3. r‘-.-_.--a 1;_1._. PN L 3
{ff NotsE: f‘s%lﬁ& tind A8 &1 for presh-tulton opertion.
ST 2. The firsl CE LOW puidse porfoniis d Starl functioi.
2 3. The putrk toill begint lu play or recond aftera jpracer-ip deliny Tpgyy. . 7 R _
s S 4. The part st o CE HIGH for  dibonrie pm'ml Tyya Ifore il whill recogmize ditothet fallimg edye of CE amd pse.
715, Thé spcunid CE LOW prlse_and cvery even pulse hreronfler, perfortus o Panse fiitiction. . .
* 1% 6, Againl, e peird hrest Intve CE HIGH for a detxnnrce period Ty befitee il foill neagnize avotler falling e2ge of CE, advich would restdrl an
¢ .7 apendlion, In dddition, the parl foill ol do an internal poroer doress wntil CE is HIGH for the Tyyg tine,
22,11 thinl CE LOW lml.'s'r, amd ety odd pulse theneafier, performs @ Resinre filiclion: 3 ’
“* 8. Al anigg tinws; @ HIGH heoel on P till stop the qerncnst fumciion, resel the adidress eonnlter, and poroer don the device.

o~
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PRELIMINARY DATA SHEET

ISD2500 SERIES

PACKAGE DIAGRAMS
28-Lead Plastic Dual In-Line "ackage (DII") Type I’ INCHES MILLIMETERS
N Min | Nom | Max || Min [Nom| Max
* 1.445{1.450 [1.455 || 36.7 [36.83]306.95
O O ( B 150 3.89
C1 | .600 625 {11524 15.88
e SRR e C2 | 530 | 540 | 550 || 13.46 {13.72]13.97
D 1251130 | 1.35 292 {305} 3.18
N —=A | h: - | 125 | 100 | 135 [] 38 343
D__ B g 015} 018 | 022 0.38 | 0.46 | 0.56
€ _|_ g T G | 055|060 | 065 || 140 | 1.52 | 1.65
ﬂﬁﬁﬁ H 00 2.54
- Jule 0 g N I T I A I L B AR [
28-Lead Plastic Small Outline Package (SOIC) Type | INCIIES MILLIMETERS
Min | Nom | Max vlin | Nom | Max
" IUH] H ﬂ ” "u H " n I] A | 7061 714 | 718 || 1793 18.14 | 18.24
. 3 086 | .088 | .090 218 224 | 229
C 340 | 346 | 350 8.64 } 879 | 8.89
D 004 | 007 | 010 02 | 178 | 254
I 014 ] .016 | .020 360 | 410 | 480
RAERERER AR ; 050 .27
A G ' G 463 | 470 | 477 11.76{12.00112.12
: 1 [—c¢— H | 020 | 031 | 042 || s10 | 790 | 107
s ——
1
T dd .
ey - o ) INCHES MILLIMETERS
32-Lead Thin Plastic Small-Outine PPackage (TSOP’) Type | Min [ Nom [ Max || Min [Nom| Max .
| A | A 780 | .79 | 795 19.80 {20.00 1 20.20
; - - g i 13 720 | 724 | 728 18.30 |18.40 | 18.50
=le = C 307 | 315 | 323 7.80 | 8.00 | 8.20
=i HE o | woo | 003 | 006 || 000 |o.08 {015
=f B= E | 006|008 [.010 ] 015 [020]025
gl B F 0197 0.50
=l B G | 07| w9 [ o4t [[o9s [100] 105
H e 3° 5° 0° 3° 5°
¢ [ | .016].020 | 024 || 040 | 0.50 | 0.60
_L —i‘ (:Hj ] 004 | 006 | .008 0.10 {015 | 0.20
T LT e
e-l- e o ,
15
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.. OKE sérﬁicondtjcto

MSM6242BRS/GS-VK/sd9 - o=
DIRECT BUS CONNECTED CMOS REAL TIME.CU.QQN;WEW

oy 3
qumn m‘a!.mw 10119

GENERAL DESCRIPTION

13, Zape =

The MSME2428 is 2 silicon gate CMOS Real Time Clock/Calendar tors2 A08ect Bds-gappgetion Micro-
peocessor/Microcomputer applications, An on-chip 32.768KHzx crystal oscillator time base iz divided to provide
asddresmable 4-bit 1/0 datz for SECONDS, MINUTES, HOURS, DAY OF WEEK, DATE, MONTH and YEAR. Data
sccess Is controfled by 4-bit address, chip jalecns {CS0, CS1), WRITE, READ, and ALE. Control Registerz D, E and
£ provide for 30 SECOND error adptument, INTERRUPT REQUEST (*RQ FLAG! snd BUSY status bins, clock
STOP, HOLD, and RESET FLAG bits, 4 gelectable INTERRUPTS rates dew available at the STD.P (STANDARD
PULSE) output utiliting Control Register inpuss TO. T1 and the ITRPTISIND (INTEHHUP T/STAKDARUL
Matking of the interrupt output (STD.P} can be accomplished via the MASK bit. The MSME2428 can operate ins.
12124 bour format and Leap Year timing is automatic. °

The MSM62428 n.onnally operates from a2 SV = 10% supply at =30 19 85" C. Battery backup cperation down
to 2.0V allows continuation of time keeping when main power is off. The MSM62428 is offered in 3 18-pin plastic

OIP, 2 24pin FLAT package, 3nd a 18-pin PLCC package.

FEATURES
DIRECT MICROPROCESSOR/MICROCONTROLLER 8US CONNECTION
TIME MONTH DATE YEAR - DAY OF WEEK
23:59:59 12 31 80 7
« 455t data bus ’ - 12/24 howr format
« 4.bit acddrets bus « Auto lesp veasr
« READ, WRITE, ALE and CHIP SELECT - = £30 tacond error correction .
INPUTS « Single S5V supply
* Sutus registers —~ {RQand BUSY - Battery backup down to Vpp = 20V
= Selectable interrupt outputs — 1/64 second, « Low power dissipation:
1 second, 1 minute, 1 hour 20 W max at Vpp ~ 2V
= [nterrupt masking 150 N max at Voo = 5V
« 32.768K Hz erystal controlled operation * 18-pin plasti¢ DIP, 24-pin FLAT

and 18-pin PLCC package

FUNCTIONAL BLOCK DIAGRAM

: ?
LATEH 'r.

A0 -

a0—- & id
<

=o-{® \

.0 - . Y, o Sy S ragiave
- = €. =Cp o cnmsl mgirer




. : L
my o O » FSvee ACA3:  Addresinput
R — e 00-03: Oatx inputfoutput
— TS0, T3, CHIPSELECTSO, 1
-~ = » P o READ enable
A [ g “e=- PR @ WRITE enable
P EG N — 11 » Sa ALE: Address tatch enable
- STO.P: Standard pulse cutout
A [s - e, N e S':." X TAL escillator inout/outout
. Vv0O- +5V supply
~ [® .
[iz}o -~ vsS: ground
A [ Tjo, a s
— “~
RO |z .
o -
cro [3 o] =4 e
18 pin Plantic DIP Package 24 pin Plastic Flat Packoage
REGISTER TABLE
Addrexs [nput Register Cata ] Count Description
Addrex Name value
Inout Ay A AL A 0, 0, 0, o, .
Q o] olo o S S, S S, S, o~ 9 1<econd digit register
1 g |lof{o} Sia - Sie Sie Sie o~5s 10-second dig register
2 g lol1 (] M, mi, miq miy |mi Q~9 1-minute digit register
3 o] a 1 1 Miye - mige mMiy e Mi e g~-5 10-minute digit register
4 ojt]o]o H, “he h, h, h, o~9 1-howr digit register
. | PWY y j o2 PMIAM, 10-hour digit
s gjija]1 Hie am Mo M gt regires
s oli1 1o 0, de d d, d, o~29 1-day digit register
7 o} 1 1 1 Do e d dye dre g~3 10-day digit register
8 1{ojo{o MO, mo, | mo, |mo, |[mo, 0 ~ 9°| 1-momh digit register
g 1]o]ol 1 MO, , . R B MO,e | 0 ~ 1 | 10-month digit register
A 1j0f{1]o Y, ve | va vs | ve 0~9 1ayear digit register
8 1 Q * 1 Yie Yoo Yao Yie Yie 0~9 10-year digit register
c 1 )1]Jof|lo |+ w . P w, {0~6 Week registerr+
30 1 ra '
8] 1 1 o} 1 <o oc, BUSY {HOLD| -— Control Register O
FLAG -
ADJS ;
1TRPT .
E 1 o C MASK - Control Register €
.1 1 € A te ISTND egest
F 1 1 1 1 Cg TEST {24112 | STOP | REST]Y - Controt RegisterF
REST = RESET ’
ITRPT/STND = INTERRUPT/STANDARD 4

- . 1
Note 1} - Bit * does not exist (unrecognized during 2 write and heid 2t “0" during a read).
Note 2] — Be sure to mask the AM/PM bit when processing 10°t of hour’s data. . .
Note3)— BUSY bit is read only. The IRQ FLAG bit can only be set to 8 0. Scriing the (RQ FLAG t0 8 1% is *
done by hardware, . : .



SWITCHING CHARACTERISTICS

(1) WRITE mode (ALE = Vpp)
(VDO =5V 2 10% = Ta~ =30 ~+85°C)

- SliA

-~ - -,

ﬂ%ﬁ'n—ﬂm%a%a—l
Y950 el pcdnit, &

Pacameter Symbot Condition Min. L pag 0T i .
n 1000 R diR KL R 234
CS; Setup Time - ter1s - - - -
g 1823123 1 : rn
CS, Hold Time tein - 1000 R TN N3Ny 10
Address Stable Before 2 w_l" 392-3886, 392-5183
WRITE faw - ns
Addeczs Siable Aler :a _
WRITE WA LT : :
WRITE Puise Width ww - 120 — *
DOata St up Time tos =~ 100 . -
Oata Hold Time tOH - 10 -
cs, Vinz = y';
 «1s L=l
AL~ A,y Vint = . } .
s viLs = ) _fx Viny =22V
1y t A
taw | [ uww wa— Viey - oav
- 3 Vua ~45Voo
v . f\‘ viez = WsVpo
os 3 "" oM
Oy ~ 0y ¢ Vit =
(e ViLs = )ﬂ }(
Figure 4, Write Cyde — (ALE = YOO}
(2)"WRITE mode (With use of ALE)
(Voo =5V 2 10%. Ta = ~3C) -
Paramcter Symbol Condition Min. Max, Unlt
CS, Setup Tame tets — 1000 -
Address Set up Time tAS - P -
Address Hold Tiroe tAH - i -
ALE Pulte Width TAW L - 40 —
ALE Before WRITE tALW’ - 10 - n
WRITE Pubse Width tww - 120 -
© ALE After WRITE WAL . - 20 -
DATA Set up Tune tos - 100 -
OATA Hold Time . tOH - 10 -
.CSy Hold Time C1H - 1000 -




LT L TANT AL Vi — x '<
T Vi ;‘.““ Vimg =22V
ag V- - —.l T\ Vigy = 0.8V
Vin — Virz = 4/5Vp0
v tAw— l"_':d.w—"ﬁ twar— Viea = WSVpo
- ™ tww | .
wR -,
Vigt. = p—

wslo [Tl
De=0r ViNt - —— e
ONPUT) Vg — ————le R ————

Figure S, Write Cycle — (With Use of ALE)

(3) READ mode (ALE = Vpp)

(Vop = SV 2 10%, Ta = =30 ~ +85°C) i i
Pacameter Symbol Condition Min, Max, Unit
CS, Setup Time wc1s - 1000 -
CS; Hold Time WCI1H 1 - 1000 - d
Address Stable Belore
READ AR - 20 = . ns
Addresz Stable After
READ ‘RA - o -
HD'to Data RO Cy = 1500F - 120
Daca Hold tOR .- . [s] -

= Vo~ Viny =32V
s f——rtAR — —taa- E €N ()

A=A, ViHt = 3 - = Vig ~osv
[0 Vi >< : Vg = 45Voo
H Yig - W3Voo

[— Viny — = X K r Vou=22v

ViLy - - R S, o . Vo-osv

) w0 R
D, =0, Vow — . .
R touTruT! Vou —~ &

Figure 6. Raad Cycle — (ALE = VOD)




‘ .

{4} READ mode (With use of ALE)
| (vop =5V :10%, Ta= —30—85"C)

i

Parameter Symbol Condition Min, Max, Unit ~

CS, Set up Time WIS - 1000 -

Address Set up Timae : tAS . - 25 o

Addeezs Hold Time LT - -5 —

ALE Pulse Width taw - 40 -

ALE Before READ TALR - 10 -

ALE after REAOD tRAL — 10 - nt
RO ta'Data tROD .C,L' 1S00F - A 120

DATA Hold 0R - 1] -

CSy Hoid Time C1H - . 1000 -

. s VirZ — ‘As-.‘ fetAN
cis ﬂ — i
AL -—A: VIHT — ‘X_ I8 Yy = 22V
e Vier = . /1y =08V

v fAw — ‘12 = 45V00
A v D JS Z g = W3Voo
w -~ a2y

1AL —j -—-‘RAL—! Yo 0BV

Vit =
ViLl -

o+
0. =0, VoH - RO j | -
ouTruTs YOL - ; P

Figure 7. Read Cycle — (With Use of ALE) S im

UIWN FAITRESE 9a
1108721 qudmaammIsisng
auuIPNIM NIANNY 101-5
N7. 392-3886, 352-5183



FUNCTIONAL DESCRIPTION OF REGISTERS

a)

by
e}

dl

e}

HHDDMGMﬁYY

10° 10” 107

S,.S,,. ML,

10’ XO' 10' °

These are abbreviations for SECONDT, SECONDIO. MINUTE!, MINUTEL0, HOURT, HOURLO, DAYT,
DAY10, MONTHT, MONTH10, YEARS, YEARIC, and WEEK. These vatues ace in BCD notation.

All registers are logically positive. For example, {S8, 54,52, S1) = 1001 which means 9 seconds.

It &ata is written which is out of the clock register data limits, it can result in erroneous clock data being read
back, '

PM/AM, By, by,

in the mode serting of 24-hour mode, PM/AM bit is ignored, while in the setting of 12-hour mode by, itto be
set. Otherwise it causes a discrepancy.in reading out the PM/AM bit in the 24-hour mode, it is continuously read
out 23 0. In reading out by, bit in the 12-hour mode, O ks written into this bit first, thea k is continuously read
out 22 0 unless 1 is being written into this bit. .
Registers Y1, Y10, and Leap Year, The MSME2428 is designed e.xdusnvely for the Christian Era and is capable
of identifying a leap year automatically. The result of the serting of 2 non-existant day of the month is chown in
the following example: If the date February 29 or November 31, 1985, was written, it would be changed
sutomatically to Match 1, or December 1, 1985 at the exact time at which a casry pulse occurs for the day’s
damic,

The Register W data limits are 0—6 {Table 1 shows 8 possible data cefinition).

TABLE 1

wWe s iy vy Oay of Week

0 [o} Q Suncay

Q [o} 1 Monday

0 1 0 Tuescay

] 1 1 YWednesday

1 0 0 Thursday

i 0 1 Friday

1 1 o] Saturday

Using HOLO 81 Mot Uning HOLD B2t
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« CD REGISTER (Control D Register)

.
Setting this bit 1o » 1 inhibits the 1Hz2 clock to the S1 counter, st which time the Busy status
bt can be read. When Busy = O, register’s S; ~ W can be read o written. During this
procedure il a8 cary occurs the S1 counter will be incr d by 1 d after HOLD = O
(this condition is é;mmuq s1 long &3 HOLD = 1 does not exceed 1 secand In durationl. if
CS1 = 0 then HOLD =~ 0 irrespective of any condition.

a) HOLD (00} —~

Statuz bit which shows the interface condition with microcontroller/microprocezsors. As for
the method of wntlng into lnd reading from S; ~ W (sddress @ ~ Cl, refer to the flow chart
described in F-gure 10,

bl BUSY (O1) ~

— This swetus bit corresponds 10 the output level of the STD.P cuut. When STD.P = b, then
IRQ = 1; when STD.P =1, then {RQ = 0. The IRQ FLAG Indicates that an Interrupt has octurred
to the microcomputer it IRA = 1. When DO of register Cg (MASK] = 0, then the STO.P output
changes sccaeding to the timing set by D3 {t,) and D2 {t.) of register E, When D1 of regiszer E
(TRPT/STND) = 1 linterrupt medel, the STD.P output remaias low until the (RQ FLAG s
written to a ~0~. When [RQ = 1 snd timing for & new Interrupt occurs, the new interrupt is
ignored. When ITRPT/STND = O (Scandard Pulse Output mode) the STO.P output remaing low
uatil cither “0™ & wwitten to the IRQ FLAG; atherwise, the IRQ FU\G sutormnaticaily goes to

e} IRQ FLAG (02)

-0~ aher 78125 ms,
When writing the HOLD or 30 second adjust bits of register O, it is neczssacy 10 write the IRQ
FLAG bittoa 1,

d) 230 ADJ {D3) —When 30-second ¢ is ¢ 8 “1* i written to bit O3 cﬁmnq v’f*:h time the

internal clock regnterx thould not be md fram oc¢ written to 125#: it will

sutomatically return to a “0™, and st that time reading or wmnwd m-nm

o -3/4,%
) iy, %0y Vs
-r",'r ’;107’7",7, W}'-.TQ
.392_3’_' Ty, vy
i, .;0
-d



30—-SECONO 30-SECOND
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Figure 11, Writing 30-Secon. Adj. bit (Two Wayt A, B)

x CE REGISTER (Contrai E Register)

This bit conteonaz the STO.P outout. When MASK = 1, then STD.P = 1 {open}; when MASK =0,
then STD.P = cwatout mode. The relationship between the MASK bit and STO.P output is shown
Figure 12, .

a}l MASK (DO) —

bl INTRPT/STND (01} — The INTTRPT/STND inout is used 1o switch the STD.P cutput between its two modes
of operation, inteerrupt and Standard timing waveforms. When INTRFT/STND O a fixed cycle
vavefonm with . lowevel pulze width of 7.8125 ms is present at the STD.P output. At this time
the MASK bit musst equal O, while the pericd in either mode i determined by TO(D2) and T1(D3)
of Register E., .

€} TO (D2), T1 (D3} — These two btz detenmine the period of the STD.P output in both InterTupt and Fixed timing
waveform modesc, The tables below show the timing sssociated with the TO, T1 inputs as well o3
their relationshiczto INTRPT/STND and STO.P. -.

- e aNTIARLYT™ OOES -= " ouTIUT WESI‘OVOCC\‘)A
mascam vT. h\ v Siosvatiost e » ] = ARt
3 {
STOF QUTFUT - . - oren Sror- —r— Oren
—— towiever d” L2 Lowisver
e e e INTERRUPT™ TIWMING L OUTIUT THaNG
SITTE T 5TO MQ FLAG WT e A AuTomaTICRETURN
INTAT/STND BATww == INTRT/STHD MHT =0
Figure 12, ’
i . Duty CYCLE of “0~ levet when '
- t £
A LT Period ITRPT/STND bit is ~0~.
PO S ) 1/64 second anr )
AR “L 1 1 zecond 128
] A S P« 1 minute /1680
n S FE et 4L ol hour 1/460800

TABLE 2
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The timing of the STD.P outout designated by T1 and TO occurs the moment that a carry occurs to a clock digit,

. (EXAMPLE] WHEN t, = 1. %, = 1 and MASK =0, .
| pm12100 |, Pri00
l - QPEN
VIHEN ITRPTISTNO / 1
8ITH"1" —L--:-- ——— —— LOW LEVEL
STD.P QUTPUT l
WHEN (TRPTISTNO\ OPEN
BiT ts 0" —l l"f l r_
. —— LOW LEVEL I
dl The low-level puize width of the fixed cycle wavetorm LI ArT/STNO = .Qi s 78155 s indecenden: of TS/
inputs, ) :
e} The fixed cycle wavelorm mode can be used for adjustment of the oscillator frequency time base. {See Figure 141,
1} During 230 sccond adjuRment 2 QANY QAN occur that will cause the STD.P outout 10 go low when TOITt =t 0
cr 1,1, However, when T1/TO = 0,0 and ITRPT/STND = 0, carry does not occur and the STO.P gutput resumes
normat operacion. : ’
g) The STD.P output is held {frozen} a¢ the point at which STOP = 1 while ITRPT/STNO =0,
h} No STD.P cutput change occurs as & result of writing data 10 registers S1 ~ H1,
=« Cg REGISTER (Contol F Register)
2l REST(D0)— Thit bit & uted to clear the clock’s intermal divider/counter of less than a second. When
~RESET™ °  AEST = 1, the counter is Reset for the duration of REST. la order to release this counter {rom
Retet, » 0" must be written to the REST bit. If CSt = G then REST = 0 sutomatically.
t] STOP{O1) — The STOP FLAG Only inhibits carries into the 8192Hz divider stage. There may be up to 1224
delay before timing starts of stops after changing this flag: 1 = STOP/O ~ RUN.
. -1~ -1~ -1
stoPBIT - l l o I I J
. ‘TlMING OFf 1
“CARRY™ 1 L 1 1 * i -
TO B192Hz . JA—J (" -
. ) 1108 Aq
“CARRY" Execu'rso{ 74 o
. -4,
] Ty d
i s YN
s ~CARAY* NOT EXECUTED n nr.
Figure 13 £ : 7-‘392_ 7,3'11,1 v
. . Y $92.5,
c) 24/12(D2) — This bit is for‘ielection of 24/12 hour time modes. I D2 = 1—24 hour mode is selected and the '’
PM/AM bit is invalid. If D2 = 0—12 hour mcde i3 sclected and the PM/AM bit is valid,
=24 HOQUR/ Sating of the Zlﬂz.hour bitis az follows: =~ ° ’
.12 HOUR™ 1) RESThit=1 . . ..
2) 2412hourbit=0or 1
3) RESTbit=0 !
= REST bit must = 1 10 write ta the 24/12 bowr bit, -
d) TEST{d3} —  When the TEST flag ks 8 “1~, the input to the SECONDS from the {divider

stage instesd of the 1Sth divider stage. This makes the SECONDS couater count at S4163KHz
instead of THZ. When TEST = 1 (Test Mode) the STOP-& REST {Reset] flags do not inhibit
iaternal counting. When Hold = 1 during Test (Test = 1} internal counting is inhibited; however,
when the HOLD FLAG goes mactive (Hold = 0) coc_msefh-,‘ ing is not @ d R4
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3. CH (Ch!p Selecty

'vmu‘dv"_otcu.huuunabm. - S e e

3) To accomplish thae interface with 3 microcor .
) Ta inhidit the control bus, data bus and sddress bus and to n.-duc: urcut gm pazs cusrent m the sund-by mode.
‘d Ta protect internal aumn thcmode it moved 10 and from n:ndbvmode.

Torealizethenbovelmmmts‘ T

2} More than 4/5 VDD should be appﬁed t0 the MSME2428 for the interface with a microcon-

troller/microprocessor in 5V operation.
bl in moving to the standby mode, 1/5 Vpp should be applied so that all data buses should be

disabled. In the standby mode, uppfox. OV should be applied.
<} To and from the standby mode, obey following Timing chart.”

" Yo Stencty Mode - From Stancy Mode

1 BN

‘V
s Voo

o H ~
or R :H

4. Set STD.P at arlarm mode

Set slaem 21 300

MASK 2T ~—0
ITRPT/STND 8IT — %

tiate =t
Start interrucnion

. Rend Reghter R

Raxd ¥,y ond
H, Contera

YES CPU HALT

CPU STANOD 8Y




APPLICATION NOTE

1. Power Supply

vpo =SV
° [~~~ sYD.#2
. ower On Ouut = uadefined
1

TESY Bit —0 .
REST Bit =1 1ee2°
24/12 Bic ~—1* a or‘O)
STOP Bit 1

1

Set the current
time

HOLO Bit —0

STOP Bit —Q
T

Start Operation

SUPPLEMENTARY DESCRIPTION

O When <0~ is written to the IRQ FLAG bit, the IRQ FLAthisdeared.chem.if“O"&assiqned.tome
lRQFLAGbitM\enwﬁnmmﬁwomerbhs.me:io-secADJbitanddeOLDbit.ﬁwlROF!AG - 1a0d

was generated befoce the writing and IRQ FLG -

19ermtedhanmd\mwilbedufod.Tomid

this, always set “17 to the (RQ FLAG unless +0™ s written to it inzentionally. By writing “* 17 to it, the (RQ

FLAG bit does not become ~17,

O Since the IRQ FLAG bit becomes 17 in some cases when rewriting cither of tha t.. ta. or ITRPT)
. of register Cg, be-sure 10 write 0" to the [RQ FLAG bit after writing to moake valid the RQ

" be generated after it.
O The relationshio between SDT. P OUT and 1RQ FLAG bit &s shown below:

I B

STD. P OUT emar itk N
IRQ FLAG bt : —— 1
L

. ""—r’“ approx. 1.95 ms

S b \ - LT
Vg 5 .
7108/4: - R

Mitigey, 8 7 7T

iny 395.52
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o Display Format(16character X 1line) o Display Fonts(5x8dots} e Driving Method(%D)
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