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ABRSTRALCT

This thesis presents the structure of a FABRX
with direct extension operation which need not any
operator to control the PABX , gives results in more
gconomic, more  private, easier and fgster operation.
This thesis is almost useful %or persons who want
to study the concept of the PABX , also makes less
difficult and lower in costs of the production
because all the deveces used in  this thesis are

available in the country.

This PARBX , however, till have some problems
when all parts were assembled together for any
possible to use it in daily operation. Microprocessor

can not control the system as expected and for the
short period of time for improving the system make

the problems still so far.
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2532 A.D. Z80 CROSS ASSEMBLER -

VERSION 3.00b

INPUT FILENAME :

OUTPUT FILENAME :

LINE1
LINE2
LINE3
LINE4
EXTLINE
TIMER
RING1
RING2
RING3
DIAL1
DIAL2
DIAL3
EXTTIME
PATH1
PATH2
PATH3
PABX1
PABX2
PABX3
PABX4
RELAY

EXTRELAY

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

EQU

2000H

2004H

2008H

200DH

2011H

2013H

2014H

2015H

20161

2017H

2018H

2019H

201AH

201BH

201CH

201DH

2020H

2021H

2022H

2023H

2024H

2025H

PABX1.Z80

PABX1.0BJ



D000
0000
0038
0038
D039
003A
003B
003C
003F
0041
0043
0044
0045
0047
0048
6049
0044
004C
004D
0D04E
004F
0050
0051
0053
00586
0058
0054
005C
DO5E
0D5F

D061

18

F5

C5

D5

ES

21

08

3E

4E

BS

28

oD

71

23

10

El

D1

C1

F1

FB

ED

31

OE

06

3E

ED

0cC

10

21

51

14 20

07

00

02

F7

4D

FO 27

00

DA

00

79

FB

00 20

GETTIME:

GETTIMEL:

START:

CLEAR:

ORG

JR

ORG

PUSH

PUSH

PUSH

PUSH

LD

LD

LD

LD

cp

JR

DEC

LD

INC

DJNZ

POP

POP

POP

POP

EI

RETI

LD

LD

LD

LD

OUT

INC

DJNZ

LD

0

START
D038H
AF

BC

DE

HL
HL,RING1
B,7

A,D

C, (HL)

C
Z,GETTIME1
C

(HLY, C
HL
GETTIME
HL

DE

BC

AF

SP, 27F0H
c,0

B, 0AH
4,0
(C),A

C

CLEAR

HL, 2000H



D064

0068

00867

0068

006A

DDBC

008E

0070

0073

0074

0077

0078

007A

po7cC

0D7E

0081

0082

0084

0085

0087

0088

0089

008B

008D

D08F

0092

D094

0096

0099

D09B

009D

06

77

23

10

ED

06

)

21

05

[M:

51

ED

CB

20

C3

0C

3E

B9

28

3C

B9

28

18

0E

21

18

0E

21

18

0E

21

FF

CLEAR1:

FC.
56
05 INITIAL:
00
00 20
INITIAL1:

A5 05

78
BF
24
00 07
INITIAL2:

01

08

09

OE

01 LIN2:
D4 20

DF

n2 LIN3:
08 20

D8

03 LIN4:

0D 20

LD
LD
INC
DJNZ
M1
LD
LD
LD
DEC
JP
LD
IN
BIT
JR
JP
INC
LD
Cp
JR
INC
Cp
JR
JR
LD
LD
JR
LD
LD
JR
LD

LD

B,O0FFH
(HL) , A
HL

CLEAR1

B,5

c,0
HL,LINE1
B

Z, EXTCHECK
D,C

A, (C)

5,4
NZ,HANDOF
HANDON

C

a,1

c

Z,LIN2

Z,LIN3
LIN4

c,1
HL,LINE2
INITIAL1
c,2
HL,LINE3
INITIAL1
C,3

HL,LINE4



00A0
00A2
DDA3
00A4
0048
00AT
0048
D0AA
00AC
00AE
00BO
00B1
00B2
00B4
00BB
00B8
00BA
00BC
OOBF
00C1
00C4
00C6
00C9
00CB
00CE
00DO
00D3
D0D4
00D5
00D7

pOD9

18

C5

E5

CB

23

23

CB

CB

CB

CB

2B

2B

CB

20

CB

20

CB

c2

CB

c2

CB

c2

CB

c2

CB

c2

E1

C1

18

OE

ED

D1

BE

9E

96

8E

86

78

21

BE

19

66

18

S5E

43

56

bD

4E

91

48

0B

AA

08

78

D1

03

02

02

04

HANDOF:

REOFF:

EXT:

JR

PUSH

PUSH

RES

INC

INC

RES

RES

RES

RES

DEC

DEC

BIT

JR

BIT

JR

BIT

JP

BIT

JP

-BIT

JP
BIT
JP
BIT
JP
POP
POP
JR
LD

IN

INITIAL1
BC

HL

7, (HL)
HL

HL

3, (HL)
2, (HL)
1, (HL)
0, (HL)
HL

HL

6, (HL)
NZ,EXT
5, (HL)
NZ, REOFF
4, (HL)
NZ,RNGING
3, (HL)
NZ,RNGBCK
2, (HL)
NZ,DIAL
1, (HL)
NZ,BUSY
0, (HL)
NZ, TALK
HL

BC
INITIAL2
c,8

A, (D)



00DB
00DD
0DODF
00E1
00E4
00ES6
00E9
ODOEC
ODEF
00F0
D0F1
DOF2
D0F4
00F5
00FB
00F8
00F9

00FB

00FD’

ODFF
0101
0103
0105
0107
0109
010B
010E
0110
0111
0112

0114

CB

20

18

3A

CB

32

21

4F

97

BS

28

3C

BS

28

3C

28

CB

18

CB

18

CB

18

CB

0E

3A

ED

El

E5

CB

CB

BF

02

F2

11

BF

11

24

12

0B

0B

0C

9E

DA

86

06

BE

02

98

09

79

BB

EE

20

20

20

20

20

EXTOFF:

RL1:

RL2:

RL3:

CLEARRELAY:

BIT

JR

JR

LD

RES

LD

LD

LD

LD

SUB

CPp

JR

INC

CP

JR

INC

JR

RES

JdR

RES

JR

RES

JR

RES

LD

ouT

POP

PUSH

RES

SET

5,A
NZ,EXTOFF
REOFF

A, (EXTLINE)
7,A
(EXTLINE), A
HL,RELAY

A, (2012H)

C,A

Z,RL2

A

Z,RL3

3, (HL)
CLEARRELAY
0, (HL)
CLEARRELAY
1, (HL)
CLEARRELAY
2, (HL)

c,9

A, (RELAY)
(C),A

HL

HL

8, (HL)

5, (HL)



0116 18 BB JR  REOFF

0118 23 RNGING: INC HL

0119 CB 56 BIT 2, (HL)
011B  C2 AA 01 JP  NZ,RINGTIME1
011E 34 15 20 LD A, (RING2)
0121 47 LD B,A

0122 D 36 02 CALL RINGTIMEO
0125 23 INC HL

0126 CB B8E RES 1, {HL)
0128 21 13 20 LD  HL,TIMER
0128  CB B8 RES 6, (HL)
012D CD 48 02 CALL GETLIN
0130  CD 88 02 CALL GETNUM
0133 B9 P ¢

0134 28 23 JR  Z,BACK1
0136  3C INC A

0137 B9 cP C

0138 28 3A JR  Z,BACK2
0134  3C INC A

013B B9 P C

013C 28 51 JR Z,BACK3
013 21 0D 20 LD  HL,LINE4
0141 CB 9E RES 3, (HL)
0143 CB CE SET 1, (HL)
0145 23 INC HL

D148 CB 8E RES 1, (HL)
0148 21 23 20 LD  HL,PABX4
014B  CB 8E RES 1, (HL)
014D CB D6 SET 2, (HL)
D14F  3A 23 20 LD A, (PABX4)

0152 OE 03 LD C,3



J‘)

0154

D158

0159

015C

015E

0160

0161

0163

0166

0168

0164

016D

016F

0171

0174

0177

D179

017B

017C

017E

0181

0183

0185

0188

D18A

D18C

018F

0192

0194

D198

0197

ED

C3

21

CB

CB

23

CB

21

CB

CB

3A

0E

ED

C3

21

CB

CB

23

CB

21

CB

CB

3A

OE

ED

C3

21

CB

CB

23

CB

79

D3

00

9E

CE

BE

20

BE

D8

20

00

79

D3

04

9E

CE

8E

21

BE

D6

21

01

79

D3

08

9E

CE

8E

00

20

20

20

00

20

20

20

00

20

BACK1:

BACK2:

BACK3:

OUT

JP

LD

RES

SET

INC

RES

LD

RES

SET

LD

LD

ouT

JP

LD

RES

SET

INC

RES

LD

RES

SET

LD

LD

ouT

JP

LD

RES

SET

INC

RES

©),A
REOFF
HL,LINE1
3, (HL)
1, (HL)
HL

1, (HL)
HL, PABX1
1, (HL)
2, (HL)
A, (PABX1)
c,0
(C),A
REOFF
HL,LINE2
3, (HL)
1, (HL)
HL

1, (HL)
HL,PABX2
1, (HL)
2, (HL)
A, (PABX2)
C,1
C),A
REOFF
HL,LINE3
3, (HL)
1, (HL)
HL

1, (HL)



0189
p19cC
D13E
01A0
01A3
D145
D1AT
01AA
D1AD
D1AE
01B1
D1B2
01B4
D1B7
01B3S
01BC
01BF
01CO
oi1cz2
D1C3
01C4
01C6
01C7
01C8
DiCcA
01CD
D1CF
01b1
01D2
01D4

01D7

21

CB

CB

3A

OE

ED

€3

3A

47

CD

23

CB

21

CB

D

D

B9

28

3C

BO

28

3C

B9

28

21

CB

CB

23

CB

21

CB

22

8E

DB

22

02

79

D3

14

38

98

13

BE

48

88

23

34

51

0D

9E

CE

96

23

8E

20

20

00

20

02

20

02

02

20

20

RINGTIME1:

LD

RES

SET

LD

LD

OuT

JP

LD

CALL

INC

RES

LD

RES

CALL

CALL

cp

JR

INC

CP

JR

INC

Cp

JR

LD

RES

SET

INC

RES

LD

RES

HL,PABX3
1, (HL)

2, (HL)

A, (PABX3)
c,2

(C),A
REOFF

A, (RING1)
B,A
RINGTIMED
HL

2, (HL)
HL, TIMER
7, (HL)
GETLIN
GETNUM

&
Z,BACK11
A

C
Z,BACK21
A

C
Z,BACK31
HL,LINE4
3, (HL)

1, (HL)

HL

2, (HL)
HL,PABX4

1, (HL)



01D3

01DB

01DE

01ED

D1EZ2

01E5

01E8

01EA

01EC

01ED

01EF

01F2

D1F4

D1F8

01F9

0D1FB

D1FD

0200

0203

0205

0207

0208

020A

020D

020F

0211

0214

0218

0218

D21B

021E

CB

3A

OE

ED

C3

21

CB

CB

23

CB

21

CB

CB

3A

OE

21

CB

CB

23

CB

CB

CB

3A

O0E

ED

C3

21

CB

D6

03
79
D3
00
9E

CE

96
20
8E
D6
20
00
79
D3
04
9E

CE

96
21
BE
D6
21
01
79
D3
08

9E

20

00

20

20

20

00

20

20

20

00

20

BACK11:

BACK21:

BACK31:

SET

LD

LD

ouT

JP

LD

RES

SET

INC

RES

LD

RES

SET

LD

LD

ouT

JP

LD

RES

SET

INC

RES

LD

RES

SET

LD

LD

ouT

JP

LD

RES

2, (HL)
A, (PABX4)
c,3

(C),4A
REOFF
HL,LINE1
3, (HL)

1, (HL)

HL

2, (HL)
HL,PABX1
1, (L)

2, (HL)

A, (PABX1)
C,0

(C),A
REOFF
HL,LINE2
3, (HL)

1, (HL)

HL

2, (HL)
HL,PABX2
1, (HL)

2, (HL)

A, (PABX2)
c,1

(C),A
REOFF
HL,LINE3

3, (HL)



0220
0222
D223
D225
0228
0224
p22c
D22F
0231
0233
0238
D238
0239
023B
023C
D23E
0240
0242
0243
0248
0247
0248
0249
0244
024C

024D
024E
0250
0251
0252

0254

CB

23

CB

21

CB

CB

3A

OE

ED

C3

3E

B8

20

2B

CB

CB

18

El

C3

00

Co

97

BA

28

3C

BA

28

3c

BA

28

21

CE

98

22 20

8E

D6

22 20

02

79

D3 00

00

07

EE

EB

04

b3 00

15

1E

27

23 20

RINGTIMED:

REOFF1:

TURN:

GETLIN:

SET

INC

RES

LD

RES

SET

LD

LD

ouT

JP

Ccp

JR

DEC

SET

SET

JR

pPop

JP

NOP

RET

SUB

cp

JR

INC

cp

JR

INC

cp

JR

LD

1, (HL)

HL

2, (HL)
HL,PABX3
1, (HL)

2, (HL)

A, (PABX3)
c,2

(C),A
REOFF
A,0

B
NZ,REOFF1
HL

5, (HL)

4, (HL)
TURN

HL

REOFF

A
D
Z,RNGNG1
A
D
Z,RNGNG2
A
D
Z,RNGNG3

HL, PABX4



1444

0257

0259

025B

025E

0260

D2s1

0264

0266

0269

026B

026D

026E

D271

0273

0278

0278

027A

027B

027E

0280

D283

0285

0287

0288

D28A

D28C

0D28F

D290

0291

0293

0295

CB

0E

34

ED

C9

21

CB

3A

OE

ED

Cc9

21

CB

3A

0E

ED

c9

21

CB

3A

0E

ED

C9

DD

DD

DD

97

C9

CB

CB

97

9E

03

23

79

20

9E

20

00

79

21

9E

21

01

79

22

9E

22

02

79

El

E5

4E

8E

EE

20

20

20

20

20

20

20

03

RNGNG1:

RNGNG2:

RNGNG3:

GETNUM:

BUSY:

RES
LD
LD
ouT
RET
LD
RES
LD
LD
ouT
RET
LD
RES
LD
LD
OUT
RET
LD
RES
LD
LD
ouT
RET
POP
PUSH
LD
SUB
RET
RES
SET

SUB

3, (HL)
C,3
A, (PABX4)

(©,A

HL,PABX1
3, (HL)

A, (PABX1)
c,0

©,A

HL,PABX2
3, (HL)

A, (PABX2)
C,1

(C),A

HL,PABX3
3, (HL)

A, (PABX3)
c,2

(C),A

IX
IX
C, (IX+3)

A

1, (HL)

5, (HL)



0296

0297

D299

0294

029B

029D

D29E

029F

0241

02A4

0248

02A9

02AB

D2AD

02B0

02B3

02B5

02B8

D2BA

D2BC

D2BF

pacz2

02C4

02C7

pa2ce

02CB

02CE

02D1

02D3

02D8B

02D8

BA

28

3C

BA

28

3C

BA

28

21

CB

3A

0E

ED

C3

21

CB

3A

0E

ED

C3

21

CB

3A

OE

ED

C3

21

CB

3A

OE

ED

17

22

2D

23

96

23

03

79

D3

20

96

20

00

79

D3

21

96

21

01

79

D3

22

96

22

D2

79

20

20

00

20

20

00

20

20

00

20

20

BUSY1:

BUSY2:

BUSY3:

Cp

JR

INC

Ccp

JR

INC

Ccp

JR

LD

RES

LD

LD

ouT

Jp

LD

RES

LD

LD

ouT

JP

RES

LD

LD

0ouT

JP

LD

RES

LD

LD

ouT

Z,BUSY1
A

D
Z,BUSY2
A

D
Z,BUSY3
HL,PABX4
2, (HL)

A, (PABX4)
c,3

(C),A
REOFF

HL, PABX1
2, (HL)

A, (PABX1)
c,0

(C),A
REOFF
HL,PABX2
2, (HL)

A, (PABX2)
c,1

(C),A
REOFF
HL,PABX3
2, (HL)

A, (PABX3)
C,2

(C),A



02DA

02bD

02DF

02E1

D2E2-

02E3
02E4
D2E5
02E8
02ET7
02E9
0D2EA
D2EB
02ED
D2EE
D2EF
02F1
D2F4
02F86
02F8
02FB
D2FD
D2FF
0302
0304
0307
0309
D30B
030D
0310

D312

€3 D3 00

CB 96

CB EE

23

23

23

48

97

B8

28 16

3C

B8

28 20

3C

B8

28 24

21 23 20

CB 88

3A 23 20

0E 03

ED 79

18 28

21 20 20

CB 886

34 20 20

OE 00

ED 79

18 1A

21 21 20

CB 88

34 21 20

L4

DIAL:

DIALCL1:

DIALCL2:

JP

RES

SET

INC

INC

INC

LD

SUB

cp

JR

INC

Ccp

JR

INC

cp

JR

LD

RES

LD

LD

ouT

JR

LD

RES

LD

LD

ouT

JR

LD

RES

LD

REOFF

2, (HL)

5, (HL)

HL

HL

HL

B, (HL)

A

B
Z,DIALCL1
A

B
Z,DIALCL2
A

B
Z,DIALCL3
HL,PABX4
0, (HL)

A, (PABX4)
C,3

(C),A
DIALNUM
HL,PABX1
0, (HL)

A, (PABX1)
C,0

(C),A
DIALNUM
HL,PABX2
0, (HL)

A, (PABX2)



0315 OE 01 LD ¢C,1

0317 ED 79 ouT (O),4
03139 18 0C JR  DIALNUM
031B 21 22 20 DIALCL3: LD  HL,PABX3
031E CB 886 RES 0, (HL)
0320 34 22 20 LD A, (PABX3)
0323 DE 02 Lp ¢C,2

0325 ED 79 OUT (O),A
0327 E1 DIALNUM: POP HL

0328 E5 PUSH HL

0329 23 INC HL

032A 23 INC HL

032B CB 7E BIT 7, (HL)
032D 20 0A JR  NZ,DIA1
D32F CB BB .RES 6, (HL)
0331 21 13 20 LD  HL,TIMER
0334 CB 9E RES 3, (HL)
0336 C3 D3 00 JP  REOFF
0339 CB BE DIA1l: RES 7, (HL)
033B 21 13 20 LD  HL,TIMER
033E CB AB RES 4, (HL)
0340 C3 D3 00 JP  REOFF
D343 CB 9E RNGBCK: RES 3, (HL)
0345 CB EE SET 5, (HL)
0347 CD 71 03 CALL BACKCL
034A E1 POP HL

034B E5 PUSH HL

034C 23 INC HL

034D CB 586 BIT 2, {(HL)
D34F 20 10 JR  NZ,RNGBCK1

0351 CB BE RES 1, (HL)



0353
0358
0358
035B
035C
035E
0361
0363
03686
0368
0368
036C
D38E
0371
D372
0373
0375
0376
0377
0379
0374
037B
037D
0380
0382
0385
0387
0389
038A
038D

D38F

21

CB

CD

23

C3

CB

21

CB

Ch

23

CB

C3

97

BA

28

3C

BA

28

3C

BA

28

21

CB

3A

OE

ED

C9

21

CB

3A

13

BB

B1

8E

D3

98

13

BE

B1

96

D3

15

1E

27

23

8E

23

03

79

20

BE

20

20

03

00

20

03

00

20

20

20

20

RNGBCK1:

BACKCL:

BACKCL1:

LD

RES

CALL

INC

RES

RES

LD

RES

CALL

INC

RES

JP

SUB

CP

JR

INC

CP

JR

INC

CP

JR

LD

RES

LD

LD

OUT

RET

LD

RES

LD

HL,TIMER
6, (HL)
RINGCL
HL

1, (HL)
REOFF

2, (HL)
HL, TIMER
7, (HL)
RINGCL
HL

2, (HL)
REOFF

A

D
Z,BACKCL1
A

D
Z,BACKCL2
A

D
Z,BACKCL3
HL,PABX4
1, (HL)

A, (PABX4)
C,3

C),A

HL,PABX1
i, (HL)

A, (PABX1)



R

ey

ie

D392

D394

0398

0397

039A

0D39C

D39F

0341

03A3

03A4

D3A7

03A9

03AC

03AE

03B0

03B1

03B2

03B3

03B4

03B5

03B6

03B7

D3B8

03B9

D3BB

03BC

03BD

03BF

03CO

p3C1

03C3

0E

ED

C9

21

CB

3A

OE

ED

C9

21

CB

3A

OE

ED

Co

El

ES

23

23

23

48

97

B8

28

3C

B8

28

3C

B8

28

21

00

79

21 20

BE

21 20

01

79

22 20

BE

22 20

02

79

1A

28

36

23 20

BACKCLZ:

BACKCL3:

RINGCL:

LD
ouT
RET
LD
RES
LD
LD
OUT
RET
LD
RES
LD
LD
ouT
RET
POP
PUSH
INC
INC
INC
LD
SUB
cp
JR
INC
cp
JR
INC
Cp
JR

LD

c,0

(©),A

HL,PABX2
1, (HL)

A, (PABX2)
c,1

(C),A

HL, PABX3
1, (HL)

A, (PABX3)
c,2

(), A

HL

HL

HL

HL

HL

B, (HL)

A

B
Z,RINGCL1
A

B
Z,RINGCL2
A

B
Z,RINGCL3

HL,PABX4



xe

re

Tl

03C8

03C8

03CB

03CD

03CF

03D2

03D4

03D5

03D8

03DA

03DD

03DF

03E2

D3E4

03E8

03E7

D3EA

D3EC

D3EF

03F1

03F4

03F86

03F8

03F9

03FC

03FE

0401

0403

0406

0408

0404

CB

21

CB

0E

3A

ED

co

21

CB

21

CB

3A

0E

ED

(5]

21

CB

21

CB

3A

DE

ED

C9

21

CB

21

CB

3A

0E

ED

c9

9E

0D

AB

03

23

79

20

9E

00

AB

20

00

79

21

9E

04

AB

21

01

79

22

9E

08

AB

22

D2

79

20

20

20

20

20

20

20

20

20

20

20

RINGCL1:

RINGCLZ:

RINGCL3:

RES
LD
RES
LD
LD
ouT
RET
LD
RES
LD
RES
LD
LD
ouT
RET
LD
RES
LD
RES
LD
LD
oUT
RET
LD
RES
LD
RES
LD
LD
ouT

RET

3, (HL)
HL,LINE4
4, (HL)
c,3

A, (PABX4)

(C),A

HL,PABX1
3, (HL)
HL,LINE1
4, (HL)

A, (PABX1)
c,0

(C),A

HL, PABX2
3, (HL)
HL,LINE2
4, (HL)

A, (PABX2)
c,1

(C),A

HL,PABX3
3, (HL)
HL,LINE3
4, (HL)

A, (PABX3)
c,2

(C),A



040B

040C

D40E

D411

0413

0414

04186

0418

D419

D41A

D41B

041C

041F

0421

0422

0423

0425

0426

0427

D429

D42A

042B

042D

0430

0432

0435

0437

0439

043B

D43E

0440

23

CB

c2

CB

2B

CB

CB

23

23

23

48

21

CB

97

B9

28

3C

BS

28

3C

B9

28

21

CB

34

OE

ED

18

21

CB

3A

6E

DB

AB

88

EE

1C

BE

16

20

2A

23

AE

23

03

79

28

20

AE

20

D4

20

20

20

20

20

TALK:

INC
BIT
JP

RES
DEC
RES
SET
INC
INC
INC
LD

LD

RES

SUB

- CP

JR

INC

CP

JR

INC

Ccp

JR

LD

RES

LD

LD

ouT

JR

LD

RES

LD

HL

5, (HL)
NZ, TALK1
4, (AL)
HL

0, (HL)
5, (HL)
HL

HL

HL

B, (HL)
HL, PATH2

7, (HL)

Z,P3
HL,PABX4
5, (HL)

A, (PABX4)
c,3

(C),A
TALKN
HL,PABX1
5, (HL)

A, (PABX1)



D443

0445

0447

0449

044C

044E

0451

0453

D455

0457

045A

045C

045F

0461

0463

0464

0485

0487

0468

0469

D46B

046C

046D

D46F

0472

0474

0476

0477

0479

047C

DATE

OE

ED

18

21

CB

3A

OE

ED

18

21

CB

3A

0E

ED

97

B8

28

3C

B8

28.

3C

B8

28

21

CB

CB

23

CB

21

CB

CB

00

79

1A

21

AE

21

01

79

0cC

22

AE

22

02

79

23

3A

51

0D

88

CE

AB

23

DB

AE

20

20

20

20

20

20

p2:

P3:

TALKN:

LD
ouT
JR
LD
RES
LD
LD
ouT
JR
LD
RES
LD
LD
OUT
SUB
Ccp
JR
INC
cp
JR
INC
CP
JR
LD
RES
SET
INC
RES
LD
SET

RES

C,0

(C),4A
TALKN
HL,PABX2
5, (HL)

A, (PABX2)
c,1

(C),A
TALKN
HL,PABX3
5, (HL)

A, (PABX3)
C,2

(C),A

Z,PC3
HL,LINE4
0, (HL)
1, (HL)
HL

4, (HL)
HL,PABX4
2, (HL)

5, (HL)



e

-

0480

0483

0485

0487

048A

048D

048F

0491

0492

0494

0497

0499

049B

D49E

D4A0

0442

D4A5

04A8

04AA

D4AC

04AD

04AF

D4B2

04B4

04B6

04B9

04BB

04BD

04cC0

04C3

04C5

34

OE

ED

C3

21

CB

CB

23

CB

21

CB

CB

3A

0E

ED

Cc3

21

CB

CB

23

CB

21

CB

CB

3A

0E

ED

c3

21

CB

CB

23
03
79
D3
00
86

CE

AB
20
D6

AE

00
79
D3
04
86

CE

AB
21
D6
AE
21
01
79
D3
08
86

CE

20

00

20

20

20

00

20

20

20

00

20

PC1:

PC2:

PC3:

LD
LD
ouT
JP
LD
RES
SET
INC
RES
LD
SET
RES
LD
LD
ouT
JP
LD
RES
SET
INC
RES
LD
SET
RES
LD
LD
ouT
JP
LD
RES

SET

A, (PABX4)
c,3

(C),A
REOFF
HL,LINE1
0, (HL)

1, (HL)

HL

4, (HL)
HL,PABX1
2, (HL)

5, (HL)

A, (PABX1)
C,0

(C),A
REOFF
HL,LINEZ
0, (HL)

1, (HL)

HL

4, (HL)
HL,PABX2
2, (tHL)

5, (HL)

A, (PABX2)
c,1

(C),A
REOFF
HL,LINE3
0, (HL)

1, (HL)



04C7

04C8

DACA

04CD

04CF

04D1

04D4

DADS

04D8

04DB

04DD

D4DE

04ED

04E2

D4E3

D4AE4

D4ES

D4ES

D4E9

04EB

04EC

D4ED

D4EF

D4FD

D4F1

D4F3

04F4

04F5

D4FT

D4FA

D4FC

23

CB

21

CB

CB

34

0E

ED

C3

CB

2B

CB

CB

23

23

23

46

21

CB

97

BO

28

3C

B9

28

3C

B9

28

21

CB

3A

AB

22 20

D6

AE

22 20

02

79

D3 00

AE

BB

EE

iB 20

BE

16

20

24

23 20

AB

23 20

TALK1:

INC

RES

LD

SET

RES

LD

LD

ouT

JP

RES

DEC

RES

SET

INC

INC

INC

LD

LD

RES

SUB

cP

JR

INC

Ccp

JR

INC

cp

JR

LD

RES

LD

HL

4, (HL)
HL,PABX3
2, (HL)
5, (HL)
A, (PABX3)
c,2
(C),A
REOFF

5, (HL)
HL

0, (HL)
5, (HL)
HL

HL

HL

B, (HL)
HL, PATH1

7, (HL)

Z,P31
HL,PABX4
4, (HL)

A, (PABX4)



0D4FF

0501

0503

0505

0508

0504

050D

050F

0511

0513

0518

0518

051B

051D

051F

0521

0524

0528

0529

0D52B

052D

052E

052F

0531

0532

0533

0535

0536

0537

0539

053C

OE

ED

18

21

CB

3A

OE

ED

18

21

CB

3A

DE

ED

18

21

CB

3A

OE

ED

7

B8

28

3C

B8

28

3C

B8

28

21

CB

03

79

28

20

AB

00

79

1A

21

AB

21

01

79

oC

22

AB

22

02

79

23

3A

51

0D

88

20

20

20

20

20

20

20

Pi1:

pP21:

P31:

TALKN1:

LD

ouT

JR

LD

RES

LD

LD

ouT

JR

LD

RES

LD

LD

ouT

JR

LD

RES

LD

LD

ouT

SUB

CP

JR

INC

cp

JR

INC

Ccp

JR

LD

RES

C,3
(€),A
TALKN1
HL, PABX1
4, (HL)

A, (PABX1)
c,0

(C),A
TALKN1
HL,PABX2
4, (HL)

A, (PABX2)
c,1

(C),A
TALKN1
HL,PABX3
4, (HL)

A, (PABX3)
C,2

(C),A

Z,PC31
HL,LINE4

0, (HL)



053K
0540
0541
0543
0546
0548
0544
054D
054F
0551
0554
0557
0559
D558
055C
055E
0561
0563
0565
D568
0564
056C
056F
0572
0574
0578
0577
0579
057C
057E

0580

CB

23

CB

21

CB

CB

3A

0E

ED

€3

21

CB

CB

23

CB

21

CB

CB

3A

OE

ED

C3

21

CB

CB

23

CB

21

CB

CB

3A

CE

AE

23

D6

AB

23

03

79

D3

00

B6

CE

AE

20

D6

AB

00

79

D3

04

86

CE

AE

21

DB

AB

21

20

20

00

20

20

20

00

20

20

20

PC11:

PC21:

SET
INC
RES
LD
SET
RES
LD
LD
ouT

JP

RES
SET
INC
RES
LD
SET
RES
D
LD
ouT
JP
LD
RES
SET
INC
RES
LD
SET
RES

LD

1, (HL)
HL
5, (HL)
HL,PABX4
2, (HL)
4, (HL)
A, (PABX4)
c,3
(C),A
REOFF
HL,LINE1
0, (HL)
1, (HL)
HL
5, (HL)
HL, PABX1
2, (HL)
4, (HL)
A, (PABX1)
c,0
(C),A
REOFF
HL,LINEZ2
0, (HL)
1, (HL)
HL
5, (HL)
HL,PABX2
2, (HL)
4, (HL)

A, (PABX2)



e

R

B Sead

0583

0585

0587

0584

058D

058F

0591

0592

0594

0587

0599

059B

D59E

0540

0542

D5A5

D5A8

D5AA

05AD

05AF

05B1

05B3

05B8

05B8

05BA

05BC

05BE

05CO

05C2

05C5

05C8

OE

ED

€3

21

CB

CB

23

CB

21

CB

CB

3A

0E

ED

C3

21

CB

c2

OE

ED

CB

c2

CB

20

CB

20

CB

3K

32

3A

47

01

79

D3 00

08 20

88

CE

AE

22 20

D6

AB

22 20

02

79

D3 00

11 20

TE

6C 00

09

78

47

81 06

8E

14

76

07

F6

05

14 20

1A 20

PC31:

EXTCHECK:

DEXT:

LD

ouT

JP

RES
SET
INC
RES
LD

SET
RES
LD

LD

ouT

JP

BIT
JP
LD
IN
BIT
JP
BIT
JR
BIT
JR
SET
LD
LD
LD

LD

c,1

(C),A
REOFF
HL,LINE3
0, (HL)

1, (HL)

HL

5, (HL)
HL,PABX3
2, (HL)

4, (HL)

A, (PABX3)
C,2

(C),A
REOFF
HL,EXTLINE
7, (HL)

NZ, INITIAL
c,9

A, (O)

0,A
NZ,EXTCL
5, (HL)
NZ,SEARCH
8, (L)
NZ,DEXT

8, (HL)

4,5
(EXTTIME), A
A, (EXTTIME)

B, A



05C9
05CA
05CB
05CE
05D0
05D4
05D7
05D
05DB
05DD
05DF
D5E1
05E2
DSES
05E7
DSES
D5EB
O5ED
05EF
05F0
D5F3
D5F5
D5F7
05F9
D5FB
05FD
05FE
0601
0603
0606

0608

97

B8

c2

OE

DD

DD

CB

20

ED

CB

20

(1

bD

CB

20

CB

20

0cC

DD

CB

20

ED

CB

20

0c

DD

CB

c2

ED

CB

BC

21

7E

B7

06

78

6F

PAY

7E

87

08

78

BF

1E

TE

87

06

78

6F

10

TE

87

79

78

SF

00

00 20

00

D4

08

0cC

06

SEARCH:

SEARCH1:

SEARCHZ:

SEARCH3:

SUB

cp

JP

LD

LD

LD

BIT

JR

IN

BIT

JR

INC

LD

BIT

JR

IN

BIT

JR

INC

LD

BIT

JR

IN

BIT

JR

INC

LD

BIT

JP

IN

BIT

A
B

NZ, INITIAL
C,0
IX,LINE1
A, (IX40)
4,A

NZ, SEARCH1
A, (0)

5,A
NZ,ENNUM

c

A, (IX+4)
4,A

NZ, SEARCH2
A, (C)

5,A

NZ, ENNUM

c

A, (IX+B)
4,A
NZ,SEARCH3
A, (C)

5,4

NZ, ENNUM

c

A, (IX+0CH)
4,4

NZ, ABUSYF
A, (C)

5,A



060A

060D

060E
0611
D612
0613
0815
0616
0617
D619
061A
061B
061D
0620
0622
0623
0625
0628
0624
062D
062F
0631
0634
0637
0639
063A
063C
063F
0641
0644

06486

79

32

97

B9

28

3C

B9

28

3C

BS

28

21

CB

23

CB

21

CB

34

OE

ED

c3

21

CB

23

CB

21

CB

3A

OE

ED

79

12

1F

32

45

0D

E6

FE

23

DE

23

03

79

BC

00

EB

FE

20

DE

20

00

79

06

20

20

20

20

00

20

20

20

ENNUM:

ENNUM1:

JP

LD

LD

SUB

cp

JR

INC

cp

JR

INC

Cp

JR

LD

SET

INC

SET

LD

SET

LD

LD

ouT

JP

LD

SET

INC

SET

LD

SET

LD

LD

ouT

Z, ABUSYF
A,C
(20121, A
A

c

Z, ENNUM1
A

c

Z, ENNUM2
A

c

Z, ENNUM3
HL, LINE4
4, (HL)
HL

7, (HL)
HL,PABX 4
3, (HL)

A, (PABX4)
C,3

(C),A
INITIAL
HL,LINE1
4, (HL)

HL

7, (HL)
HL, PABX1
3, (HL)

A, (PABX1)
c,0

(C),A



D648 €3 BC 00 JP  INITIAL

064B 21 04 20  ENNUM2: LD  HL,LINEZ
064E CB E6 SET 4, (HL)
0650 23 INC HL

0651 CB FE SET 7, (HL)
0653 21 21 20 LD  HL,PABX2
0656 CB DE SET 3, (HL)
0658  3A 21 20 LD A, (PABX2)
065B OE 01 LD C,1

065D ED 79 OUT (C),A
065F €3 BC 00 JP  INITIAL
0662 21 08 20  ENNUM3: LD  HL,LINES
0665 CB E6 SET 4, (HL)
0667 23 INC HL

0868 CB FE SET 7, (HL)
066A 21 22 20 LD  HL,PABX3
066D CB DE SET 3, (HL)
066F 34 22 20 LD A, (PABX3)
0672 OE 02 LD C,2

0674 ED 79 OUT  (0),A
0676 C3 BC 00 JP  INITIAL
0679 21 11 20  ABUSYF: LD  HL,EXTLINE
067C CB EE SET 5, (HL)
0B7E €3 BC 00 JP  INITIAL
0681 CB 76 EXTCL: BIT 8, (HL)
0683 CA 6C 0O JP  Z,INITIAL
0688 CB BB RES 6, (HL)
0688 CB AE RES 5, (HL)
0684  3A 1A 20 LD A, (EXTTIME)
068D 47 LD B,A

068E 3E 00 LD 4,0



0690
0691
D694
0697
D698
0699
0694
D69C
069D
069E
0BAD
06A1
DBA2
06A4
0BA7
06A9
0BAA
06AC
DBAF
06B1
06B4
06B6
06B8
06BB
DBBE
06CO0
086C1
06C3
D6CB
06C8

06CB

B8

c2

3A

47

97

B8

28

3C

B8

28

3C

B8

28

21

CB

23

CB

21

CB

3A

OE

ED

C3

21

CB

23

CB

21

CB

3A

OE

8C

12

1F

32

45

0D

AB

BE

23

9E

23

03

79

8C

00

AB

BE

20

S9E

20

00

00

20

20

20

20

00

20

20

20

EXTCL1:

CPp

JP

LD

LD

SUB

CP

JR

INC

cp

JR

INC

Cp

JR

LD

RES

INC

RES

LD

RES

LD

LD

ouT

JP

LD

-RES

INC

RES

LD

RES

LD

LD

B

NZ, INITIAL
A, (20121
B,A

A

B
Z,EXTCL1
A

B
Z,EXTCL2
A

B
Z,EXTCL3
HL,LINE4
4, (L)

HL

T, (HL)
HL, PABX4
3, (HL)

A, (PABX4)
c,3

(C),A
INITIAL
HL,LINE1
4, (HL)

HL

7, (HL)
HL, PABX1
3, (HL)

A, (PABX1)

C,0



0BCD
06CF
06D2
08D5
08D7
06D8
DBDA
06DD
06DF
08E2
0BE4
0BEB
06ES
DBEC
DBEE
DBEF
06F1
06F4
06F6
D6F9
08FB
068FD
0700
0701
0702
D704
0708
0708
070B
070D

0710

ED
3
21
CB
23
CB
21
CB
34
OE
ED
3
21
CB
23
CB
21
CB
3A
OE
ED
C3
C5
ES
CB
CB
CB
c2
CB
c2

CB

79

8C

04

AB

BE

21

SE

21

01

79

6C

08

AB

BE

22

9E

22

02

79

8C

AE

FE

76

D3

48

D3

68

00

20

20

20

00

20

20

20

0o

00

00

EXTCLZ2:

EXTCL3:

HANDON:

OUT
Jp
LD
RES
INC
RES
LD
RES
LD
LD
OUT
Jp
LD
RES
INC
RES
LD
RES
LD
LD
OUT
JP
PUSH
PUSH
RES
SET
BIT
JP
BIT
Jp

BIT

(C),A
INITIAL
HL,LINE2
4, (HL)
HL

7, (HL)
HL, PABX2
3, (HL)
A, (PABX2)
c,1
(C),A
INITIAL
HL,LINE3
4, (HL)
HL

7, (HL)
HL, PABX3
3, (HL)
A, (PABX3)
c,2
(C),A
INITIAL
BC

HL

5, (HL)
7, (HL)
8, (HL)
NZ,REOFF
0, (HL)
NZ,REOFF

4, (HL)



0712
0715
0717
071A
D71C
071F
0721
0724
0725
0726
0727
0728
072C
072D
072F
0730
0731
0734
0735
0736
0739
D73A
0738
073E
0741
0743
0746
0748
074A
074D

074F

c2

CB

c2

CB

ce

B

c2

E5

23

23

CB

c2

E1

CB

97

BS

CA

3C

B9

CA

3C

B9

CA

21

CB

3A

OE

ED

21

CB

CA

20

586

04

4E

D3

5E

D3

5E

13

D6

74

AA

DF

23

C6

23

03

79

13

66

63

0B

0A

00

00

08

07

07

07

20

20

20

07

JP

BIT

JP

BIT

JP

BIT

Jp

PUSH

INC

INC

BIT

JP

POP

SET

SUB

cp

JP

INC

CP

JP

INC

CP

JP

LD

SET

LD

LD

ouT

LD

BIT

JP

NZ,RINGON
2, (HL)
NZ,DIALON
1, (HL)
NZ,REOFF
3, (HL)
NZ,REOFF
HL

HL

HL

3, (HL)
NZ,PUSH1
HL

2, (HL)

A

C
Z,DIALS1
A

c
Z,DIALS?Z
A

c
Z,DIALS3
HL,PABX4
0, (HL)

A, (PABX4)
c,3

(C),A
HL,TIMER
4, (HL)

Z,D1



'

‘el

g

o .y

0752

0754

0758

0759

D75C

075D

D75E

0760

0763

0765

0767

0764

D76D

076E

076F

0771

0774

0777

0779

077C

077E

0780

0783

0785

0788

078A

078C

D78F

0792

0793

0794

CB

3E

32

21

23

23

CB

C3

CB

3E

32

21

23

23

CB

C3

21

CB

34

DE

ED

21

CB

CA

CB

3E

32

21

23

23

CB

DE

19

18

0D

Fb

15

E6

19

17

0D

FE

15

20

C6

20

00

79

13

66

99

DE

18

18

00

F6

20

20

08

20

20

08

20

20

20

07

20

20

DIALS1:

SET
LD
LD
LD
INC
INC
SET
JP
SET
LD
LD
LD
INC
INC
SET
JP
LD
SET
LD
LD
OUuT
LD
BIT
JP
SET
LD
LD
LD
INC
INC

SET

3, (HL)
A,19H
(DIALZ),A
HL,LINE4
HL

HL

8, (HL)
PUSH

4, (HL)

A, 199
(DIAL1),A
HL,LINE4
HL

HL

7, (HL)
PUSH
HL,PABX1
0, (HL)

A, (PABXD)
c,0

(C),A

HL, TIMER
4, (HL)
Z,D12

3, (HL)
A,19H
(DIAL2),A
HL,LINE1
HL

HL

6, (HL)



k'e o “-"(-’

[

-v;.'

0796
0799
079B
079D
0740
07A3
0744
07A5
07A7
07AA
07AD
OTAF
07B2
07B4
07B6
07B9
07BB
O7BE
07CD
07C2
07C5
07C8
07CS9
07CA
07CC
07CF
07D1
07D3
07D6
07D9

D7DA

C3

CB

3E

32

21

23

23

CB

C3

21

CB

3A

0E

ED

21

CB

CA

CB

3E

32

21

23

23

CB

C3

CB

3E

32

21

23

23

15

EB

18

17

00

FE

15

21

Cé

21

01

79

13

66

CF

DE

19

18

04

F6

15

EB

19

17

04

08

20

20

08

20

20

20

07

20

20

08

20

20

D12:

DIALS2:

D13:

JP
SET
LD
LD
LD
INC
INC
SET

JP

SET
LD
LD
ouT
LD
BIT
JP
SET
LD
LD
LD
INC
INC
SET
JP
SET
LD
LD
LD
INC

INC

PUSH

4, (HL)

A, 19H
(DIALD),A
HL,LINE1
HL

HL

7, (HL)
PUSH

HL, PABX2
0, (HL)

A, (PABX2)
g\

(C),A

HL, TIMER
4, (HL)
Z,D13

3, (HL)

A, 19H
(DIAL2),A
HL,LINE2
HL

HL

6, (HL)
PUSH

4, (HL)

A, 19H
(DIAL1),A
HL,LINE2
HL

HL



" d
bt §

07DB
D7DD
07DF
O7E2
07E4
OTET
O7TES
O7EB
O07EE
07F0
DTF3
OTF5
DTF7
07FA
O7FD
OTFE
07FF
0801
0803
0805
0807
080A
080D
DBOE
080F
0811
0813
0815
0816
0818

D81A

CB

18

21

CB

34

OE

ED

21

CB

CA

CB

3E

32

21

23

23

CB

18

CB

3E

32

21

23

23

CB

18

CB

4A

ED

CB

c2

FE

38

22

Ce

22

02

79

13

66

03

DE

19

18

08

Fé

12

E6

19

17

08

FE

02

DE

78

TF

2A

20

20

20

08

20

20

20

20

08

DIALS3:

D14:

PUSH1:

PUSH:

SET

JR

LD

SET

LD

LD

ouT

LD

BIT

JP

SET

LD

LD

LD

INC

INC

SET

JR

SET

LD

LD

LD

INC

INC

SET

JR

SET

LD

IN

BIT

JP

7, (HL)
PUSH

HL, PABX3
0, (HL)

A, (PABX3)
c,2

(C),A
HL, TIMER
4, (HL)
z,D14

3, (HL)
A,19H
(DIAL2),A
HL,LINE3
HL

HL

8, (HL)
PUSH

4, (ML)
4,191
(DIAL1), A
HL,LINE3
HL

HL

7, (HL)
PUSH

3, (ML)
c,D

A, (O)

7,A

NZ,STDS



=X

R ¢

L]

081D

0820

0823

0825

0827

0824

082D

0830

0832

D834

0837

0839

083C

D83E

0840

0842

D844

0845

0847

0848

0849

084C

084D

DB84E

0851

0852

D853

0856

0857

0858

085B

Ch

CA

CB

CB

C3

CD

c2

CB

CB

c2

CB

CcA

EB

CB

CB

CB

47

3E

E5

B8

CA

3C

B8

CA

3C

B8

CA

3C

B8

CA

El

4B

D3

96

8E

D3

4B

32

CE

56

D3

18

FA

OF

D6

886

9E

01

8A

8E

B2

DB

0E

00

00

OE

08

00

08

08

08

08

08

STDS:

DATAC:

CALL
JP
RES
RES
JP
CALL
JP
SET
BIT
JP
BIT
Jp
AND
SET
RES
RES
LD
LD
PUSH
CP
JP
INC
cp
JP
INC
cp
JP
INC
cp
JP

PoP

STDCH
Z, REOFF
2, (HL)
1, (HL)
REOFF
STDCH
NZ,DATAC
1, (HL)
2, (HL)
NZ, REOFF
0, (HL)
Z, NUM1
OFH

2, (HL)
0, (HL)
3, (HL)
B,A

A1

HL

B
Z,NUM11
A

B
Z,NUM12
A

B

7, NUM13
A

B
Z,NUM14

HL



085C

0B5E

0860

D861

p8s2

D864

0887

0BBA

086D

086F

0871

0873

0875

0877

0879

DB7C

DBTF

0880

0882

0884

0885

0886

0888

088B

088E

0891

0893

0895

0897

0899

089B

CB
CB
2B
2B
CB
CD
c3
21
CB
20
CB
20
CB
20
CD
€3
E1
CB
CB
2B
2B
CB
b
c3
21
CB
20
CB
20
CB

20

96

8E

CE

07

D3

DO

66

0E

TE

oA

78

06

4A

D3

8E

96

CE

07

D3

04

66

DE

TE

0A

78

06

OE

00

20

DA

00

OE

00

20

NUM11:

L1BUSY:

NUM12:

RES

RES

DEC

DEC

SET

CALL

JP

LD

BIT

JR

BIT

JR

BIT

JR

CALL

JP

POP

RES

RES

DEC

DEC

SET

CALL

JP

LD

BIT

JR

BIT

JR

BIT

JR

2, (HL)

1, (HL)

HL

HL

1, (HL)
BSEND
REOFF
HL,LINE1
4, (HL)
NZ,L1BUSY
7, (HL)
NZ,L1BUSY
6, (HL)
NZ,L1BUSY
CALLING
REOFF

HL

1, (HL)

2, (HL)

HL

HL

1, (HL)
BSEND
REOFF
HL,LINE2
4, (HL)
NZ,L2BUSY
7, (HL)
NZ,L2BUSY
8, (HL)

NZ,L2BUSY



089D

08AD

DBA3

08A4

08ASG

0D8A8

08A9

0B8AA

0B8AC

DBAF

08B2

08B5

08B7

08B9

08BB

08BD

08BF

08cC1

08C4

08C7

08C8

08CA

D8CC

08CD

08CE

08D0

08D3

08D6

08D9

08DB

08DD

CD

c3

El

CB

CB

2B

2B

CB

CD

C3

21

CB

20

CB

20

CB

20

Cb

C3

El

CB

CB

2B

2B

CB

CD

C3

21

CB

20

CB

44

D3

8E

96

CE

07

D3

08

66

0E

7E

DA

76

06

4A

D3

8E

98

CE

o7

D3

1))

66

OE

7E

DA

00

OE

00

20

0A

00

0E

00

20

L2BUSY:

NUM13:

L3BUSY:

NUM14:

CALL CALLING

JP

POP

RES

RES

DEC

DEC

SET

CALL

JP

LD

BIT

JR

BIT

JR

BIT

JR

CALL

JP

POP

RES

RES

DEC

DEC

SET

CALL

JP

LD

BIT

JR

BIT

REOFF

HL

1, (HL)

2, (HL)

HL

HL

1, (HL)
BSEND
REOFF
HL,LINE3
4, (HL)
NZ,L3BUSY
T, (HL)
NZ,L3BUSY
8, (HL)
NZ,L3BUSY
CALLING
REOFF

HL

1, (HL)

2, (HLD

HL

HL

1, (HL)
BSEND
REOFF
HL,LINE4
4, (HL)
NZ,L4BUSY

7, (HL)



08DF

0BE1

DBE3

D8ES

0BE8

0BEB

0BEC

DBEE

08F0

D8F1

08F2

DAF4

D8FT

08FA

08FD

08FE

0900

0901

0902

0903

0905

0908

090A

090B

090D

090E

0910

0912

0913

0915

09186

20
CB
20
CD
C3
El
CB
CB
2B
2B
CB
CD

€3

44
CB
ES
2B
2B
CB
CcD
EB
47
3E
B8
28
3E
B8
28
E1l

CB

DA

76

06

44

D3

BE

96

CE

07

D3

BE

DB

96

A5

OF

0A

1cC

01

11

9E

DA

00

0E

00

0D

0D

L4BUSY:

NUM1:

JR

BIT

JR

CALL

JP

POP

RES

RES

DEC

DEC

SET

CALL

JP

CALL

LD

SET

PUSH

DEC

DEC

RES

CALL

AND

LD

LD

Ccp

JR

LD

cp

JR

POP

RES

NZ,L4BUSY
8, (HL)
NZ,L4BUSY
CALLING
REOFF
oL

1, (HL)
2, (HL)
HL

HL

1, (HL)
BSEND
REOFF
CLDT
C,D

2, (HL)
HL

HL

HL

2, (HL)
DTCH

OFH

3, (HL)



0918

091A

091cC

091D

091E

0920

0923

0928

0927

0929

092C

092D

092F

0930

0833

0935

0937

0938

093B

093D

D93E

0840

D942

0943

0944

0946

0949

094cC

094D

094F

0951

CB

CB

2B

2B

CB

D

C3

El

CB

C3

El

CB

EB

21

CB

20

CB

20

EB

CB

CB

2B

2B

CB

CD

C3

EB

CB

CB

2B

98

8E

CE

07

D3

Cc6é

D3

9E

11

TE

15

76

11

FE

98

BE

Fg

5B

D3

BE

96

OE

00

00

20

09

00

INTC:

EXTC:

EB:

RES

RES

DEC

DEC

SET

CALL

Jp

POP

SET

JP

POP

RES

EX

LD

BIT

JR

BIT

JR

SET

EX

RES

RES

DEC

DEC

SET

CALL

JP

EX

RES

RES

DEC

2, (HL)
1, (HL)
HL

HL

1, (HL)
BSEND
REOFF
HL

0, (HL)
REOFF
HL

3, (HL)
DE, HL
HL,EXTLINE
7, (HL)
NZ,EB
6, (HL)
NZ,EB
7, (HL)
DE, HL
2, (HL)
1, (HL)
HL

HL

8, (HL)
RLSET
REOFF
DE, HL
1, (HL)
2, (HL)

HL



e o

0852

0953

D955

0958

0958

095E

095F

0960

0961

0963

0964

0965

0987

0968

0969

096B

096D

0970

0872

0974

0975

0977

0974

097C

D97E

097F

0981

D984

0986

0988

0989

2B

CB

CD

Cc3

21

97

4A

B9

28

3C

B9

28

3C

BS

28

CB

3A

OE

ED

C9

CB

3A

0E

ED

€9

CB

34

OE

ED

Cc9

CB

CE

07

D3

24

12

18

1E

DE

24

03

79

C6

24

00

79

CE

24

01

79

D8

O0E
00

20

20

20

20

RLSET:

R1:

R2:

DEC
SET
CALL
JP
LD
SUB
LD
CP
JR
INC
CP
JR
INC
Cp
JR
SET
LD
LD
ouT
RET
SET
LD
LD
ouT
RET
SET
LD
LD
ouT
RET

SET

HL

1, (HL)
BSEND
REOFF
HL,RELAY
A

c,D

C

Z,R1

Z,R3

3, (HL)

A, (RELAY)
c,3

(C),A

0, (HL)
A, (RELAY)
c,0

(C),A

1, (HL)
A, (RELAY)
C,1

(c,A

2, (HL)



098B

098E

0990

0992

0993

0995

0996

0998

099B

D99E

D2AD

09A2

09A4

D9AT

D9A8

09A9

09AA

08AC

D9AD

D9AE

0D9BO

09B1

09B2

09B4

D9B7

09BY9

D9BB

09BE

098cCo

09C3

09C5

34

OE

ED

€9

CB

2B

CB

CD

21

CB

CB

CB

C3

4A

a7

B9

28

3C

B9

28

3C

BS

28

21

CB

CB

21

CB

34

O0E

ED

24

02

79

BE

F6

5B

11

FE

BB

AE

D3

1C

2C

3C

0D

9E

c8

23

BE

23

03

79

20

09

20

00

20

20

20

CALS:

BACKON:

LD

LD

ouT

RET

RES

DEC

SET

CALL

LD

SET

RES

RES

JP

LD

SUB

Cp

JR

INC

CP

JR

INC

cp

JR

LD

RES

SET

LD

RES

LD

LD

OUT

A, (RELAY)
c,2

(C),A

7, (HL)

HL

6, (HL)
RLSET

HL, EXTLINE
7, (HL)

8, (HL)

5, (HL)
REOFF

C,D

A

c
Z,BACKON1
A

8
Z,BACKON2
A

c
Z,BACKON3
HL,LINE4
3, (HL)

0 (HL)
HL,PABX4
1, (HL)

A, (PABX4)
C,3

©,A



(1]

-.r

09C7

09C8

09CB

09CD

09CF

09D2

09D4

09D7

09D9

09DB

09DC

D9DF

09E1

D9E3

D9ESB

09E8

09EB

09ED

D9EF

D9F0

09F3

0D9F5

D9F7

09FA

D9FC

09FF

0A01

DAD3

0A04

0AO05

DAOB

Co

21

CB

CB

21

CB

3A

OE

ED

1022)

21

CB

CB

21

CB

3A

OE

ED

102¢]

21

CB

CB

21

3A
OE
ED
C9
23
23

CB

00

9E

C6

20

8E

00

79

04

9E

c6

21

B8E

01

79

08

9E

Cc6

22

8E

22

02

79

TE

20

20

20

20

20

20

20

20

20

BACKON1:

BACKONZ:

BACKON3:

DIALON:

RET

LD

RES

SET

LD

RES

LD

LD

OouT

RET

LD

RES

SET

LD

RES

LD

LD

ouT

RET

RES

SET

LD

RES

LD

LD

ouT

RET

INC

INC

BIT

HL,LINE1
3, (HL)

0, (HL)
HL,PABX1
1, (HL)

A, (PABX1)
c,0

(C),A

HL,LINEZ
3, (HL)

0, (HL)
HL, PABX2
1, (HL)

A, (PABX2)
c,1

(C),A

HL,LINE3
3, (HL)

0, (HL)
HL,PABX3
1, (HL)

A, (PABX3)
c,2

(C),A

HL
HL

7, (HL)



Y4

i

DADB

DADA

DADD

DADE

DAOF

DA10

DA13

DA1S

DA16

0A17

DA19

0A1B

0A1E

DA1F

0A22

0A25

0A27

0A2A

0A2D

DAZE

DAZF

0430

DA33

0A35

0A36

DA3Y

0A39

0A3B

DA3E

DA3F

0A42

20

3A

47

97

B8

ce

CB

2B

2B

CB

CB

Cb

4A

CD

21

CB

€3

3A

47

a7

B8

c2

CB

2B

2B

CB

CB

CD

4A

CD

21

20

18

15

B8

98

CE

BE

07

13

9E

D3

17

15

BE

96

CE

BE

07

13

20

08

0D

OE

20

00

20

08

0D

OE

20

DIALONI:

JR

LD

LD

SUB

Cp

JP

RES

DEC

DEC

RES

SET

CALL

LD

CALL

LD

RES

JP

LD

LD

SUB

cp

JP

RES

DEC

DEC

RES

SET

CALL

LD

CALL

LD

NZ,DIALON1
A, (DIAL2)
B,A

A

B
NZ,PUSH
8, (HL)
HL

HL

2, (HL)

1, (HL)
CLDT

c,D
BSEND
HL, TIMER
3, (HL)
REOFF

A, (DIAL1)
B,A

A

B
NZ,PUSH
7, (HL)

HL

HL

2, (HL)

1, (HL)
CLDT

c,D
BSEND

HL, TIMER



DA4S

0A47

0A4A

0A4B

DA4E

DASD

0DA52

0454

0AST

0A59

0A5A

0ASC

DASE

OASF

0A61

pAB2

DAG4

DABT

DAG8

DAGA

0ABB

0ABD

DABE

OAGBF

DA70O

DAT71

0AT3

0AT4

0AT7T

DAT8

0AT7S

CB

C3

EB

21

CB

28

3E

32

CB

E1

CB

CB

2B

CB

2B

CB

D

EB

CB

23

CB

23

23

71

78

D&

47

CD

4A

€9

3E

AB

D3 00

13 20

7E

27

30

15 20

F6

96

8E

DE

AD DA

EB

CE

01

ED 0A

30

CALLING:

CALLING1:

RES

JP

EX

LD

BIT

JR

LD

LD

SET

POP

RES

RES

DEC

SET

DEC

SET

CALL

EX

SET

INC

SET

INC

INC

LD

LD

5UB

LD

CALL

LD

RET

LD

4, (HL)
REOFF

DE, HL

HL, TIMER
7, (HL)

Z, CALLING1
A, 30H
(RING2),A
6, (HL)

HL

2, (HL)

1, (HL)

HL

1, (HL)

HL

3, (HL)
BACKSEND
DE, HL

4, (HL)

HL

1, (HL)

HL

HL

(HL),C
A,B

1

B,A
RINGSEND

c,D

A, 30H



DATB

DATE

0ABD

0AB1

0A83

0A85

DA8B

DABS

DABY

0ABB

DABE

DABF

DA91

0A92

0A94

DAS5

DASS

0A97

DA98

0A9A

0A9B

O0ASE

0A9F

DAAD

DAAL

0AA2

DAA4

DAAS

DAAG |

DAAS

DAAS

32

CB

E1

CB

CB

2B

CB

2B

CB

CD

EB

CB

23

CB

23

23

71

78

D6

47

14

FE

98

8E

D6

DE

AD

EB

D6

01

20

0A

CD EO DA

4A

(2]

97

BS

28

3C

B9

28

3C

B9

15

1E

BACKSEND:

LD

SET

POP

RES

RES

DEC

SET

DEC

SET

CALL

EX

SET

INC

SET

INC

INC

LD

LD

SUB

LD

CALL

LD

RET

SUB

Ccp

JR

INC

Cp

JR

INC

Cp

(RING1D), A
7, (HL)
HL

2, (HL)
1, (HL)
HL

2, (HL)
HL

3, (HL)
BACKSEND
DE,HL

4, (HL)
HL

2, (HL)
HL

HL
(HL), C
A,B

1

B,A
RINGSEND

c,D

A

c
Z,BACKSEND1
A

c

Z, BACKSEND2
A

c



DAAA
DAAC
DAAF
0AB1
0AB4
DABS
0AB8
DAB9
0ABC
OABE
DAC1
DAC3
DACS
DACB
DACS
DACB
OACE
DADD
0AD2
0AD3
0ADB
DADS
DADB
DADD
DADF
0AED
DAE1
DAE2
DAE4
DAES

DAEGB

28

21

CB

3A

0E

ED

Co

21

CB

34

OE

ED

co

21

CB

3A

OE

ED

€9

21

CB

3A

0E

ED

C9

97

B8

28

3C

B8

28

27

23

CE

23

03

79

20

CE

20

00

79

21

CE

21

01

79

22

CE

22

02

79

15

1E

20

20

20

20

20

20

20

20

BACKSEND1:

BACKSEND2:

BACKSEND3:

RINGSEND:

JR

LD

SET

LD

LD

ouT

RET

LD

SET

LD

LD

ouT

RET

SET

LD

LD

OUT

RET

LD

SET

LD

LD

ouT

RET

SUB

cp

JR

INC

CcP

JR

Z,BACKSEND3
HL,PABX4

1, (HL)

A, (PABX4)
c,3

©,A

HL,PABX1
1, (HL)

A, (PABX1)
c,0

(C),A

HL, PABX2
1, (HL)

A, (PABX2)
ool

(C),A

HL, PABX3
1, (HL)

A, (PABX3)
c,2

Cr,A

A
B
Z,RINGSEND1
A
B

Z,RINGSEND2



0AEB  3C INC A

DAE9 B8 CP B

DAEA 28 27 JR  Z,RINGSEND3
DAEC 21 23 20 LD  HL,PABX4
DAEF CB DE SET 3, (HL)

0AF1 3A 23 20 LD A, (PABX4)
0AF4 OE 03 Lp ¢G,3

DAF6 ED 79 ouT (O),A

DAFB (9 RET

0AF9 21 20 20 RINGSEND1: LD  HL,PABX1

0AFC  CB DE SET 3, (HL)
OAFE 34 20 20 LD A, (PABX1)
0BO1 OE 00 LD  C,0

0BO3 ED 79 OUT | (C),A
0BO5  C9 RET

0BO6 21 21 20 RINGSEND2: LD  HL,PABX2

0BD9 CB DE SET 3, (HL)
0BOB  3A 21 20 LD A, (PABX2)
OBOE OE 01 LD GC,1

0Bi0O ED 79 oUT (C),A
pB12 €9 RET

0B13 21 22 20 RINGSEND3: LD  HL,PABX3

0B16 CB DE SET 3, (HL)
DB18 3A 22 20 LD A, (PABX3)
DB1B OE 02 Lb ¢C,2

0B1D ED 79 ouUT (O),A
0B1F C9 RET

0B20 CB AB RINGON: RES 4, (HL)
0B22 ES PUSH HL

0B23 CD 48 02 CALL GETLIN

0B28 K1l POP HL



0B27

0B28

0B2A

0B2D

0B2F

0B32

0B34

0B35

0B38

0B3A

0B3D

OB3F

0B42

0B44

0B45

0B4AT

0B4A

0B4D

0B4E

0B4F

0B52

0B53

0BS54

DB57

0B58

0BS59

0B5C

DB5F

0B61

0B63

0B66

23-

CB

c2

CB

c2

CB

E5

21

CB

21

CB

c2

CB

El

CB

(%))

CD

97

B8

CA

3C

B8

CA

3C

B8

CA

21

CB

CB

21

CB

7E

93

56

28

BE

13

B6

1B

7E

B4

FE

EE

17

A7

72

88

9E

oD

8E

EE

23

EB

09

0C

20

20

0B

0D

09

0B

0B

0B

20

20

INC

BIT

JP

BIT

JP

RES

PUSH

LD

RES

LD

BIT

JP

SET

POP

SET

CALL

CALL

SUB

cp

JP

INC

Ccp

JP

INC

cp

JP

LD

RES

SET

LD

SET

HL

T, (HL)
NZ,CALS
2, (HL)
NZ,RINGON1
1, (HL)
HL

HL, TIMER
6, (HL)
HL,PATH1
T, (HL)
NZ,PB2
7, (HL)
HL

5, (HL)
ROUTH1

BACKON

Z,SSC3
HL,LINE4
1, (HL)
5, (HL)
HL, PABX 4

4, (HL)



R

0B68

0OB6B

0B6D

OB6F

DB72

0B75

0B77

0B79

0B7C

OB7E

0B81

0B83

0B85

0B88

0B8B

0B8D

0B8F

0B92

0B94

0BI97

0B99

0B9B

0BOE

0BA1

0BA3

OBAS

0BAS

0BAA

0BAD

OBAF

0BB1

34
OE
ED
C3
21
CB
CB
21
CB
3A
0E
ED
C3
21

CB

21
CB
3A
0E
ED
C3

21

CB.

CB

21

CB

3A

OE

ED

C3

03

79

D3

00

8E

EE

20

E6

20

00

79

D3

04

BE

EE

21

E6

21

01

79

D3

08

8E

EE

22

E6

22

02

79

D3

20

00

20

20

20

00

20

20

20

00

20

20

20

00

S8C1:

55C2:

SS5C3:

LD

LD

oUT

JP

RES

SET

LD

SET

LD

LD

ouT

JP

RES

SET

LD

SET

LD

LD

oUT

JP

LD

RES

SET

LD

SET

LD

LD

ouT

JP

A, (PABX4)
c,3

(C),A
REOFF
HL,LINE1
1, (HL)

5, (HL)
HL,PABX1
4, (HL)

A, (PABX1)
c,0

(C),A
REQFF
HL,LINE2
1, (HL)

5, (HL)
HL,PABX2
4, (HL)

A, (PABX2)
[

(C),A
REOFF
HL,LINE3
1, (HL)

5, (HL)
HL, PABX3
4, (HL)

A, (PABX3)
c,2

(C),A

REOFF



0BB4
0BB7
0BB3Y
0BBA
0BBC
OBBF
0OBC2
0BC3
0OBC4
DBCB
0BC7
0BC8
0BCA
0OBCB
DBCC
DBCE
0BD1
0BD3
0BD5
0BD8
0BDA
0BDD
0BDF
0BE1
OBE4
OBE7
OBE9
OBEB
OBEE
OBFO

OBF3

21

CB

El

CB

CD

(W)

97

B8

28

3C

B8

28

B8

28

CB

CB

21

CB

OE

ED

C3

21

CB

CB

21

CB

3A

OE

1C

FE

E6

SE

A7

1E

30

42

0D

8E

E6

23

EE

23

03

79

D3

00

8E

E6

20

EE

20

00

20

0D

09

20

20

20

00

20

20

20

PB2:

55C11:

LD

SET

POP

SET

CALL

CALL

SUB

cp

JR

INC

CP

JR

INC

Cp

JR

LD

RES

SET

LD

SET

LD

LD

ouT

JP

LD

RES

SET

LD

SET

LD

LD

HL, PATH2
7, (HL)
HL

4, (HL)
ROUTH2

BACKON

Z,SSC31
HL,LINE4
1, (HL)

4, (HL)
HL,PABX4
5, (HL)

A, (PABX4)
c,3

(C),A
REOFF
HL,LINE1
1, (HL)

4, (HL)
HL,PABX1
5, (HL)

A, (PABX1)

C,0



re?

DBF5
OBF7
0BFA
OBFD
OBFF
0C01
0Cco4
0Co6
DCO9
0COB
0COD
0C10
0C13
DC15
0C17
0C1A
0C1C
0C1F
0c21
0C23
0C26
0ces
DC29
pczc
0C2E
0C31
DC33
0C38
0C38
DC39

0C3B

ED

C3

21

CB

CB

21

CB

3A

OE

ED

C3

21

CB

CB

21

CB

3A

OE

ED

C3

CB

ES

21

CB

21

CB

c2

CB

El

CB

€D

79

D3

04

8E

E6

21

EE

21

01

79

D3

08

8E

EB

22

EE

22

02

79

D3

96

13

BE

iB

7E

AS

FE

EE

17

00

20

20

20

00

20

20

20

00

20

20

oc

0D

55C21:

S5C31:

RINGON1:

OUT
JP
LD
RES
SET
LD
SET
LD
LD
ouT

JP

RES
SET
LD
SET
LD
LD
OuT
JP
RES
PUSH
LD
RES
LD
BIT
JP
SET
POP
SET

CALL

(C),A
REOFF
HL,LINE2
1, (HL)

4, (HL)
HL, PABX2
5, (HL)

A, (PABX2)
c,1

(C),A
REOFF
HL,LINE3
1, (HL)

4, (HL)
HL, PABX3
5, (HL)

A, (PABX3)
c,2

(C),A
REOFF

2, (HL)

HL

HL, TIMER
7, (HL)
HL, PATH1
7, (HL)
NZ,PBB2
7, (HL)

HL

5, (HL)

ROUTH1



"%

ar

DC3E

0C41

0c4z

0C43

0C45

0C46

DCa7

0C49

0C4A

0C4B

0C4D

0C50

0C52

0C54

0C57

0C59

0CsC

0C5E

0C80

0Cs3

0Ce8

0C68

0C6A

0C6D

0C8F

0C72

0C74

0C76

0C79

0C7C

O0C7E

Ccb

97

B8

28

3C

B8

28

3C

B8

28

21

CB

CB

21

CB

3A

OE

ED

C3

21

CB

CB

21

CB

34

OE

ED

C3

21

CB

CB

AT

1E

30

42

0D

96

EE

23

E6

23

03

79

D3

00

96

EE

20

E6

20

00

79

D3

D4

96

EE

09

20

20

20

00

20

20

20

00

20

SSR1:

SSR2:

CALL BACKON

SUB

cp

JR

INC

Cp

JR

INC

CP

JR

LD

RES

SET

LD

SET

LD

LD

OouT

JP

RES

SET

LD

SET

LD

LD

ouT

JP

RES

SET

Z,SSR3
HL,LINE4
2, (HL)
5, (HL)
HL,PABX4
4, (HL)
A, (PABX4)
08
(C),A
REOFF
HL,LINE1
2, (HL)
5, (HL)
HL,PABX1
4, (HL)
A, (PABX1)
C,0
(C),A
REOFF
HL,LINE2
2, (HL)

5, (HL)



o

0cso

0C83

DC85

0C88

0C8A

0CcsC

DC8F

0co2

0C94

0C96

DC99

DCSB

OCIE

0CAD

DCAZ

0CA5

0CAB

0CAA

DCAB

0CAD

0CBO

0CB3

0CB4

0CBS

DCB7

0CB8

0CBS

DCBB

0CBC

0CBD

OCBF

21

CB

34

OE

ED

C3

21

CB

21

CB

3A

OE

ED

C3

21

CB

El

CB

Cb

CcD

97

B8

28

3c

B8

28

3C

B8

28

21

21
EB
21
01
79
D3
08
98
EE
22
EB
22
D2
79
D3
1C

FE

E6
S5E

A7

1E

30

42

0D

20

20

00

20

20

20

0o

20

0D

09

20

SSR3:

PBB2:

LD
SET
LD
LD
ouT

JP

RES
SET
LD
SET
LD
LD
ouT

JP

SET
POP
SET
CALL
CALL
SUB
Cp
JR
INC
cp
JR
INC
Cp
JR

LD

HL,PABX2
4, (HL)

A, (PABX2)
c,1

(C),A
REOFF
HL,LINE3
2, (HL)

5, (HL)
HL,PABX3
4, (HL)

A, (PABX3)
£\

(C),A
REOFF

HL, PATHZ
7, (HL)

HL

4, (HL)
ROUTH2

BACKON

Z,55R21
A
B
Z,55R31

HL,LINE4



DCC2

DCC4

0CCs

0CC9o

0CCB

OCCE

0CDO

ocpe2

0CD5

0CD8

0CDA

0CDC

OCDF

0CE1l

0CE4

OCEB

DCES8

0CEB

OCEE

0CFO

OCF2

O0CF5

0CF7

OCFA

O0CFC

0CFE

0D01

0D04

0Dos

0D03

0DOB

CB

CB

21

CB

3A

OE

ED

C3

21

CB

CB

21

CB

3A

OE

ED

c3

21

CB

CB

21

CB

3A

0E

ED

C3

21

CB

CB

21

CB

96

EB

23

EE

23

03

79

D3

00

96

E6

20

EE

20

00

79

D3

04

98

EB

21

EE

21

01

79

D3

08

96

EB

22

EE

20

20

00

20

20

20

00

20

20

20

00

20

20

S5R11:

SSR21:

S5R31:

RES
SET
LD
SET
LD
LD
ouT
JP
LD
RES
SET
LD
SET
LD
LD
ouT
JP
LD
RES
SET
LD
SET
LD
LD
ouT
JP
LD
RES
SET
LD

SET

2, (HL)

4, (HL)
HL,PABX4
5, (HL)

A, (PABX4)
C,3

(C),A
REOFF
HL,LINE1
2, (HL)

4, (HL)
HL, PABX1
5, (HL)

A, (PABX1)
c,0

(C),4
REOFF
HL,LINEZ
2, (HL)

4, (HL)
HL, PABX?2
5, (HL)

A, (PABX2)
C,1

C),A
REOFF
HL,LINE3
2, (HL)

4, (HL)
HL, PABX3

5, (HL)



0DOD

0D10

0D12

DD14

0D17

0D18

0D1A

0D1B

OD1C

0D1D

OD1E

OD1F

0D20

opz22

oD23

0D24

0D28

0D27

0D28

0b2A

0D2D

ODZF

0D32

0D34

0D36

0D37

0D3A

0D3C

0D3F

0D41

0D43

3A

OE

ED

C3

2B

CB

23

23

23

48

97

B9

28

3C

B9

28

3C

B9

28

21

CB

3A

OE

ED

Co

21

34

0E

ED

C9

22

02

79

D3

)

15

1E

27
23
EB
23
03

79

20

EB

00

79

20

00

20

20

20

20

ROUTH1:

551:

LD
LD
ouT
JP
DEC
SET
INC
INC
INC
LD
SUB
CP
JR
INC
cp
JR
INC
cp
JR
LD
SET
LD
LD
ouT
RET
LD
SET
LD
LD
ouT

RET

A, (PABX3)
c,2

(©),A
REOFF

HL

0, (HL)

HL

HL

HL

B, (HL)

Z,5S3
HL, PABX4
4, (HL)

A, (PABX4)
oy

(C),A

HL, PABX1
4, (HL)

A, (PABX1)
c,0

C©,A

——



0D44

0D47

0D43

0D4C

OD4E

0D50

0D51

0D54

0D56

0D59

0OD5B

0D5D

OD5E

OD5F

0D61

0Db62

0D63

0D64

0D65

0D686

0D87

0D69

0D6A

0D6B

DDED

ODBE

OD6F

0D71

0D74

0D786

CD79

21

CB

3A

OE

ED

Co

21

CB

3A

OE

ED

Cc9

2B

CB

23

23

23

48

97

B9

28

3C

BS

28

3C

B9

28

21

CB

3A

OE

21

EB

21

01

79

22

E6

22

02

79

C6

15

1E

27

23

EE

23

03

20

20

20

20

20

20

§82:

553:

ROUTHZ:

LD

© BET

LD

LD

ouT

RET

LD

SET

LD

LD

ouT

RET

DEC

SET

INC

INC

INC

LD

5UB

CcP

JR

INC

Ccp

JR

INC

Ccr

JR

LD

SET

LD

LD

HL,PABX2
4, (HL)

A, (PABX2)
c,1

(C),A

HL, PABX3
4, (HL)

A, (PABX3)
c,2

(C),A

HL
0, (HL)
HL
HL
HL

B, (HL)

Z,5531
HL,PABX4
5, (HL)

A, (PABX4)

c,3



0D7B

0D7D

OD7E

0D81

0D83

0D88

0D88

0D8A

0D8B

ODBE

0D90

0D93

0DI5

0DoT

0D98

0D9B

0D9D

0DAD

0DAZ

0DA4

ODAS

0DAB

ODA7

0DAB

0DAA

ODAC

ODAE

0DB1

0DB3

0DB5

0DB7

ED

C9

21

CB

3A

OE

ED

€9

21

CB

3A

OE

ED

Co

21

CB

3A

OE

ED

C9

F5

23

23

CB

28

CB

21

CB

18

CB

21

79

20

EE

20

00

79

21

EE

21

01

79

22

EE

22

02

79

TE

09

Bé

13

SE

07

BE

13

20

20

20

20

20

20

20

20

5511:

5521:

5631

DTCH:

DTCH1:

ouT

RET

SET

LD

LD

ouT

RET

SET

LD

LD

OouT

RET

LD

SET

LD

LD

ouT

RET

PUSH

INC

INC

BIT

JR

RES

LD

RES

JR

RES

LD

(C),A

HL, PABX1
5, (HL)

A, (PABX1)
c,0

(C,A

HL,PABX2
5, (HL)

A, (PABX2)
C,1

(C),A

HL,PABX3
5, (HL)

A, (PABX3)
c,2

(CY,A

AF

HL

HL

7, (HL)
Z,DTCH1
8, (HL)
HL, TIMER
3, (HL)
HOM

7, (HL)

HL, TIMER



0DBA

DDBC

ODBD

ODBE

ODBF

0DCO

0DbC1

0DC2

0DC4

0DC5

0DC8

0DC8

0DC9

0DCA

0DCC

ODCF

0DD1

0DD4

0DDB

0DD8

0DDA

0DDD

ODDF

ODE2

DDE4

ODES

ODE8

ODEB

ODED

0DFO

0DF2

CB

F1

co

ES

F§

97

B8

28

3C

B9

28

3C

B9

28

21

CB

3A

O0E

ED

18

CB

3A

DE

ED

18

21

CB

3A

OE

ED

AB

18

20

2A

23

86

23

03

79

24

20

88

20

00

79

1c

21

86

21

D1

79

20

20

20

20

20

20

HOM:

CLDT:

CLDT1:

CLDTZ:

RES

POP

RET

PUSH

PUSH

SUB

Ccp

JR

INC

cp

JR

INC

cp

JR

LD

RES

LD

LD

ouT

JR

LD

RES

LD

LD

ouT

JR

LD

RES

LD

LD

ouT

4, (HL)

AF

HL
AF
A
c

Z,CLDT1

Z,CLDT3
HL,PABX4
D, (HL)

A, (PABX4)
c,3

(©),A
HOME

HL, PABX1
0, (HL)

A, (PABX1)
c,0

(C),A
HOME
H%:PABXZ
0, (HL)

A, (PABX2)
c,1

(C),A



0DF4
0DFB
ODF9
ODFB
ODFE
0EDO
0EO02
0ED4
0E0S
DEOS
0EO7
DED8
0E0S
DEDB
0EOC
0EOD
OEOF
0E10
0E11
0E13
DE18
DE18
OE1B
OE1D
OE1F
0E20
0E21
0E24
0E26
0E29

0EZ2B

18

21

CB

3A

OE

ED

i8

F1

El

C9

97

B9

28

3C

B9

28

3C

B9
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Is02.cMos MT8870C/MT8870C-1
Integrated DTMF Receiver

RS

Features
¢ Complete DTMF Receiver

SRR

9161.002 Q94-NA

ISSVE 1

Pin Connections

® Low Power Consumption
o Internal Gain Setting Amplifier |

. « D
o Adjustable Guard Time :ﬁf E ; :: a:ugr'
e Central Office Quality Gs [] 3 16 [ st
¢ Power-down Mode V,’:f‘: E’ ; :: E]]g?
e Inhibit Mode . pwon (16 13 [ Q3

osct E 7 1} %qz

Applications oscz [8 11 Qf
® Receiver System for British Telecom (BT) or I 10 fo¢

CEPT Spec (MT8870C-1)

Paging Systems

Repeater Systems/Mobile Radio
Credit Card Systems

Remote Control

Personal Computers

Telephone Answering Machine

.

Description ..

" The MT8870C/MT8870C-1 is a complete DTME
receiver integrating both the bandsplit filtes and
digital decoder functions, fabricated in Mitel's

t

Prdering Infbrniation
MTBB70CE/MT8870CE-1 Plaftic DIP
MTBB70CC/MT8870CC-1 _ Cprdlip
MT8870CS/MT8870CS-1 .7 SOIC

—40°Cto $85°C

high and, low gréup filters; the decoder uses
digital ddunting techniques to detect and decode
all 16 DIMF tone-pairs into a 4-bit code. External
component count is minimized by on chip provision

of a differertial input amplifier, clock oscillator and"™

Figure 1 - Functional Block Diagram

-

double poly 1S0O2.CMOS technology. The filter latched three-state bus interface. oo
section uses switched capacitor techniques for f Fod e
g
~ i
VDo  VS$ VRet NH e
-~ ,’
A J
PWON BIAS
cacurt VRef
, BUFFER .
o || - Q
| .
o' e .| HiGH Grour .
POWER  BIAS FILTER I DIGITAL cooe {g_ @
DETECTION CONVERTER
e | orat 2670 CROSSING ALGORITHM | | AND LATCH
- TONE DETECTORS Q3
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Gs LOW GROUP — El
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MT8870C/MT8870C-1 150%-CMOS

:
A
Absolute Maximum Ratings'
Parameter Symbol _Min Max Units
1| DCPower Supply Voltage Voo 6 v
2| voltage on any pin Vi V¢s—0.3 Vop+0.3 v
3 Current at any pin (other than supply) h 10 mA
4] Storage temperature TsiG LT 65 + 150 °C
51 Package power dissipation Pp 1000 mwW

‘txceeding these values may cause per

Derate above 75 “C at 16 mW /°C Allleads foldered to board

Recommended Operatin

manent damage functional operation under these conditions is not implied.

o] Conditions - voltages are with respect to ground (Vss) unless otherwise stated.

parameter sym | Min | Typr | Max Units:})  +* Test Conditions
1 DC Power Supply Volitage Vop | 475 | 5.0 | 525 v .
:_i Operating Temperature To | —40 +8S °C s
3 Crystal/Clock Frequency fe 3.579545 MHz |
2 Crystal/Clock Freq.Tolerance Afc +0.1 %

' Typical figures are at 25 C and are for design a:d only: not guaranteed and(sw( subject to production testing.
L3

DC Electrical Characteristics - vop=50v+ 5%.Vgy

[
=0V, -80°C s Tg < + 85°C, unless otherwise stated
L

Characteristics Sym | Min Typ' § Max |Units Test Conditions
1] S |Standbysupply current lboQ 100 A | PWDN=Vpp
2 2 Operating supply current oo 3.0 9.0 1| mA
—; P [Power consumption Po 15 50 | MW |fc=3.579545 MHz
Y
4 High level input Mviml 35 V |Vop=5.0V
B Low level inpyt voltage Vi 1.5 VvV |Vppo=5.0V |
E ,', input leakage current hu/hy 0.1 pA | Vin=Vssor Voo
71 P |Pull up (source) current ko 7.5 20 pA | TOE (pin 10)=0,
l: 2" Voo = 5.0V
~—8— s {pull -down (sink) current Igi 15 45 pA | INH=5.0V, PWON=5.0V,
VDD=S.0V
5| [imputimpedance IN+,IN=)| Rin 10 MQ | @ 1 kHz
10| Steering threshold voltage | Vst 22 ' 25 Vv |vpp =50V
1 Low leve! output voltage Vou Vgg+0.03) V |Noload
e E '3 High level output voltage Vou |vps-0.03 V |Noload
13 ; Output low (sink) current lot 10| 25 mA {Vour=04V
_Ll_ v |Output high (source) current| lon 0.4 0.8 mA [Voyr=46V .
| 45 | ; VaefOutput voltage Veet | 24 2.7 V ([Noload,Vpp = 5.0V
16 Vget oUtput resistance Ror R kQ N

' Typical figures are 8t 25°C and are for design aid only: not guaranteed and not subject to production testing.

3.54



1502-cMOs MT8870C/MT8870C-1

Operating Characteristics .voo=5.0v £5%, Vg =0V, 40°C 5 To S +85°C.unless otherwite stated.

Gain Setting Amplilier

Characteristics Sym Min Typt | Max | Units Test Conditlons
1 |Input leakage current N 100 nA {Vsss Vin SVop
2| Inputresistance Rin 10 MQ
3| input offset voltage Vos 25 mV
4 | Power supply rejection PSRR 50 dB | tkH?
5 [ Common mode rejection CMRR| 40 dB | -3.0Vs Vy s3I0V
6 {DCopenloop voltage gain Avor 32 d8
7| Unity gain bandwidth fc 0.30 MHz
8 | Output voltagde swing Vo 40 Vpp |load 2100kQtoVss
9 | Maximum capacitive load (GS) Cy 100 pF
10 | Maximum resistive toad (GS) Ry 50 kQ
11} Common mode range Vem 25 7 Vpp |[Noload N
- “

MT8870C AC Electrical Characteristics’ . vop=5.0v £5%, Vi =0V, 40°C £ To < +85°C, uting l’est’ffj.cuitsh0wn in

Figure 2. !
Characteristics Sym Min Typ* Max Units_ Y Notes®
L E. ind -29 "d8m {1,2,35.5.9
1| |siopgimaind R B LT [EE L
signal) v +1 | d8m |1,2,3,569
, 869 | mVams 1,2,3,569
2 Negative twist accept 6 d8  |2,3,6,9
3] Positive twist accept 6 dg 12,3,6,9
4 Frequency deviation accept +15%+ 2Hz o 2,359
5| Frequency deviation reject +3.5% v, 2,359
6| [Third tone tolerance ~16 ds |2,3,4,5,9,10
7] [Noise tolerance & -12 d8  |2,3,4,5,7,9,10
[ 8| Dial tone tolerance , N +22 dg (2,3.4,58,9 11

'Typnu! hguve! are 3t 25°C and are for deslgn aid onIy notguaranteed and not subject to production testing.

NOYES

1 d8m = decibels above or below a reference power of | mWinto a 6000hm load
). Digit sequence consists of all DTMF torcf

. 3 Tone duration = 40 ms, tone pause = a0 ms,

4_signal condition consists of nominal DTMF frequencies.

. 8oth tones in compasite signal have an equal amplitude.

6. Tone pairisdeviated by £1.5°% £ 2Hz.

7 8andwidth limited (3 kHz) Gaussian noise.

8 The precise dial tone frequencies are (350 Hz and 440 H2) 2%,

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

10. Referanced to lowest level frequency camponent in DTMF signal.

11, Referanced to the minimum valid accept level.

12: for ghdrd e calculation purposes.

ri!f
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MT8870C/MT8870C-1 1502-CMOS

~n

L ET
P
MT8870C-1 AC Electrical Characteristics' - Vpo=50VE5%, V=0V, -40C s To S +85°C , using Test Circuit
shown in Figure 2.
Characteristics Sym Min Typ' | Max | Units Notes*
Vaiid input signal levels -3 +1 d8m |Vpp=5.0V
1 (gach tone of compaosite 71.8 869 | mVams 1,2,3,569
- j|gnal)
-37 dBm |Vpp=5.0V ’”
2 Input Signal Level Reject 10.9 mVams 1.23.5.6.9
T Negative twist accept 6 dB ]2,3,6,9
"4 Positive twist accept”’ ) dB 2,3,6,9
75 Frequency deviation accept +1.5%* 2H2 2,3,5,9 .
6 frequency deviation reject +£3.5% 2,3,5.9
71 [Third tone tolerance T185 g8 23,4593 |
_E: Noise tolerance —12| - |98 12,3457 9,10
9 Dial tone tolerance +22 d8 2,3,4,5,8,9,11%
rlypilﬂ figures are 3t 25 "Cand are for design aid only: not guaranteed and not subjectto pvoductior?;el‘}lrtg,‘
1 :;’:‘5: decibels above or below a reference power of 1 mW into 8 600 ochmload. ,

2. Digit sequence consists of all DTMF tones,

3. Tone duration = 40 ms, tone pause = 40 ms.
4. Signal condition consists of nominal DTMF frequencies. ik
§ Both tonesin composite signal have an equal amplitude. ?

6 Tone pairis deviatedby £1.5% + 2 M2, X

7. Bandwidth limited (3 kHz ) Gaussian noise. ;

8.The precise dial tone frequencies are (350 Hz and 640 H2) * 2%,

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

10 Referenced to lowest level frequency companent in DTMF signal.

11. Referenced to the minimum valid accept level,

w'

12. For guard time calculation purposes.

13. Referenced to Fig 10 input DTMF tone leve! at-25¢d8m (-28d8m at GS Pin) interference frequency range between 480-3400H2.
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1502-CMOS MT8870C/MT8870C—1

X
AC Elactrical Characteristics - voo=5.0V 5%, Vy; =0V, -40°C s To < +85°C, using Test Circuit shown in figure 2, A
i Characteristics Sym | Min | Typ* | Max Units Conditions

1 Tone present detect time top S 1 14 ms | Note 12
2 ' Tone absent detect time toa 0.5 4 8.5 ms | Note 12
3 ':‘ Tone duration accept 1 trec 40 ms | User adjustable
4 "‘ Tone duration reject twec | 20 ms | User adjustable 5,
5| G [iInterdigit pause accept tio 40 ms | User adjustable o
6 interdigit pause reject too 20 ms | User adjustable
7 Propagation delay (Stto Q) teq 8 " us | TOE=Vpo
_E_ o | Propagation delay (St to StD) tesiD 12 16 ps | TOE=Voo
u -
9 l" Outputdatasetup(Qto StD) tqsio 34 ps | TOE=Vpo
10| Y | Propagation delay (TOE to Q ENABLE) | tere 50 ns ‘SOOaSFM 10k,
[ P i
" Propagation delay (TOE to Q DISABLE} | 'PTO T 300 ns ,'S";_d:' 10k,
d
12 Crystal /clock frequency fc  [3.57593.5795 3.5831| MHY
13 f Clock input rise time tLHeL 110 | ns ]Ext.clock
14| o [ Clockinput fall time thict o b 110 ns | Ext.clock
15 : Clock input duty cycle DCcl | @0 | 50 60 % | Ext. clock
16 Capacitive foad (05C2) A R 30 | pf
t Typical figures are at 25°C and are for design aid only: not guaranteed and not suject to production testing.
~ Voo PN
-
prme O— ¢
Input Ri MT8870C/MTB870C1 |- !
o - IN+ U VOD :]-——4)
N~ suGr [ e
Gs T !
O (o L] qs p—1—"0
Q—— (] rowN @ p——0
0scH Q2 0 NOTES:
x-tal Ly[J—(] osc2 Q1 —4—-O0 Ry, Ry=100kQ £1%
R : Vg 108 P— Ry=300k0 £1%
' . . €. C;=100nF £5%

X-tal=3.57954S MHz £0.4 %
1

Figure 2 - Single-Ended Input Configuration
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Pin Description

Pin# Name Description A:.d 27
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 INH Inhibit (Input). Logic high inhibits the detection of tones representing characters A, B, ‘r"
C and D. This pin input is internally pulted down, . '
6 PWDN | Power Down {Input). Active high. Powers down the device and inhibits the oscillator.
This pininput s internally pulled down,
0sCt | Clock (Input).
05C2 | Clock (Output). A 3.579545 MH2 crystal connected between pins 0SC1 and OSC2
completes the internal oscillator circuit. *
9 Vss Negative Power Supply (Input).
10 TOE Three State Output Enable (Input). Logic high enables the putputs Q1-Q4. This pinis
pulled up internally. o 2
11-14 Q1-Q4 | Three State Data (Output). When enabled by TOE, provide the £ode corresponding to
the last valid tone-pair received (see Table 1). When TOE is]ggi(low. the data outputs
are high impedance. y. :
15 " stD Delayed Steering (Output).Presents a logic high when a received tone-pair has been
registered and the output latch upqpted; returns to logic low when the voltage on
St/GT falls below Vise Y
16 ESt Early Steering (Output). Presents a logic high once the digital algorithm has detected
a valid tone pair (signal.conditibn). Any momentary loss of signal condition will cause
ESt to return to a logic low. A
17 St/GT | Steering Input/Guard time (Output) Bidirectional. A voltage greater than Vig
detected at St causes the device to register the detected tone pair and update the
output latch, A voltage less than Vye {rees the device to accepta new tone pair. The
GT output acts to reset the external steering time:Constant; its state is a function of
ESt and the voltage on St.
18 Vpp | Positive power supply (Input).
+
T
t
*
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Cam T s

events | A | e ol ¢ | ¢ | o
Lied -ﬁ' i4— i tatc 1 4= ;4-' —>: -pi tod ':4-
. 0
Vv tong TONE
in TONE #n it TSI
tor - 4 4t
31} ' ‘ l | ‘ l ' | l l
PR re-tara
_"
)
SUG . L j \4 I = \—r Vg
) J}: 1¢-taso
i HIGH tMPEDANCE
Qi .Q¢ DECODED TONE # (n-1) _,LXT #n #(nt1)
i W——— ]
togo B | 'r: l E
]
StD A ' -’1‘ :4_ tore
“ tero 77, =
TOE = PR
-~ v s
e
* - . :
EXPLANATION OF EVENTS o
A} TONE BURSTS DETECTED. TONE DURATION INVALID, ouwuts_a{)r UPDATEO.
8) TONE #n DETECTED, TONE DURATION VALID, TONE DECODED AND LATCHED IN OUTPUTS.
4] €MD OF TONE #n DETECTED, TONE ABSENT DURATION VALID, OUTPUTS REMAIN LATCHED UNTIL NEXT VALID TONE.
o OUTPUTS SWITCHED TO HIGH IMPEDANCE STATE. .
3] TONE #n + 1 DETECTED, TONE DURATION VALID, TONE DECODED AND LATCHED IN QUTPUTS (CURRENTLY HIGH
IMPEDANCE).
f) ACCEPTABLE DROPOUT OF TONE #n + 1, TONE ABSENT DURATION INVALID, QUTPUTS REMAIN LATCHED.
Q) END OF TONE An + 1 DETECTED, TONE ABSENT OURATION VALID, OUTPUTS REMAINLATCHED UNTIL NEXT VALID TONE,

.

47

EXPLANATION OF SYMBOLS

. Via DTME COMPOSITE INPUT SIGNAL .
© pst  EAALY STEERING QUIPUT. INDICARES DETECTION OF VALID TONE FREQUENCIES.
. SUGT $TEERING INPUT/GUARD TIME OUTPUT. DRIVES £XTERNAL RC TIMING CIRCUIT. !
* Qy-Qs 4-81T DECODED TONE OutPUT,
' ¢ip  DELAYED STEERING OUTPUT. INDICATES THAT VALID FREQUENCIES HAVE 8EEN PRESENT/AQSENT FOR THE REQUIRED
. GUARD TIME THUS COMSTITUTING AVALID $IGNAL, . )
i roe TOMEOUTPUT ENABLE gneumn, A LOW LEVEL SHIFTS Q,-Q, TO TS HIGH IMPEDANCE STATE,
| gz MAXIMUM DTME SIGNAL DURATION NOT DETECTED AS VALIO.
tae  MINIMUM DTMF SIGNAL DURATION REQUIRED FOR VALID RECOGNITION.
to MIMIMUM TIME 88 TWEEN VALID DTMF SIGNALS.
too  MAXIMUM ALLOWABLE DROP QUT DURING VALID DTMF SIGNAL. . 7
tos  TIME TODETECT THE PRESENCE OF VALID DTMF SIGNALS.
toa  TIMETO DETECT THE ASSENCE OF VALID OTMF SIGNALS.
taf;  GUARD TIME, TOME PRESENT. .
Leiks + QUARD TIME, TONE ASSENT.
. * '
Figure 3- Timing Diagram !
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Functional Description

The MT8870C/MT8870C-1 monolithic DTMF receiver
offers small size, low power consumption and high
performance. Its architecture consists of a bandsplit
filter section, which separates the high and low
group.tones, followed by a digital counting section
which verifies the frequency and duration of the
received tones before passing the corresponding
code to the output bus.

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
fogic 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

trequencies 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 white”
providing tolerance to small frequency deviations
and variations. This averaging algorithm has been
developed to ensure an optimum combination of
immunity to talk-off and tolerance to the presence
of interfering frequencies (third tones) and noise.
When the detector recognizes the presence of two
valid tones (this is referred to as the “signal
condition” in some industry specifications) the
"Early Steering” (ESt) output will go to an active
state. Any subsequent loss of signal condition will
cause ESt to assume an inactive state {see "Steering’
Circuit”™).

Steering Circuit

Before registration of a decoded tone pair, the
receiver checks for a valid signa! duration (referred
to as character recognitian condition). This check is
performed by an external RC time constant driven by
ESt. A logic high on ESt causesw (see Figure 5) to rise
as the capacitor dischargés. Provided signal
condition is maintained (ESt remains high) for the
validation period (tgre), v reaches the threshold
(Vi) of thasteering logic to register the tone pair,
Ia¥thing its corresponding 4-bit code (see Table 1)
info the output latch. At this point the GT output is
activated and drives v to Vpp. GT continues to drive

5 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 en 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

o Y
T . PRECISE
/ ; \\ 2 ~ OIAL TONES
\, N
10 b= 2 ol X=350Hz
. % Y=440Hz
1 1\ DTMF TONES
20 | T \ A=697Hz
ATTENUATION . 8=770Hz
(dB) I \ C=852Hz }
30 : - £= 1209 1.
= 4
l \ F=1336 Hz
’ G=1477 Hz
40 sk ] H=1633 Hz
et \1 /
“l
50 '

A 8 CD
FREQUENCY (Hz)

X v

s
y b HTR

A —INT
I

Figure 4- Filter Response
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Digit] TOE | INH | EST ] Q¢ | @ | Q | @

ANY ] o X - P2 ] z z
1 H L H'] o 0 ] 1
2 H L H 0 ] 1 ]
3 H L H ] 0 1 1
4 H L H 0 1 0 0
s H | L H 0 1 0 1
6 H L H 0 1 1 0
7 H L H (] 1 1 1
s H L H 1 0 0 0
9 H L H 1 0 0 1
0 H L H 1 0 1 0
. H L H 1 (] 1 1
» H L H 1 1 0 0
A H L |-H 1 1 0 1
L] H L H 1 1 1 0
C H L H 1 1 1 1

J o H L H 0 0 0 0

1 H H H 0 0 0 1
2 H H H 0 ] 1 ]

B EEERREEREERS 1
s Hin|nlo 1 o | o
5 H H H 0 1 0 1
] H H H 0 1 1 0
7 H H H 0 1 1 1
s H H H 1 (] 0 0
9 H H H 1 0 0 1
¢ H H H 1 ] 1 0
. H H H 1 0 1 1
» H.| H H 1 1 0 0
A H H L _ | undetected, the output
8 H H L code will remain the same
'd Y] H L | asthe previousdetegted
D | H | n | L Jeode .

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

he interdigit pause between signdls. Thus, as well
s 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 a’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 5 is applicable. Component
values are chosen according to the formula:

trec=top +tGTp
to=tpa+tgra

The value of top is 3 device parameter (see Figure 3)
and tggc is the minimum signal duration to be
recognized by the receiver. Avalue for Cof 0.1 uF is
recommended for most applications, leaving R to be
selected by the designer.

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 relatwely sbort tagc with
alongtpo would be appropriate fot*extremely noisy
environments where fast acquisition time and
immunity to tone drop -outs are required. Design
mformatmn for guard time adjustment is shown in
Figure 6.¢"

Power-down and Inhibit Mode

A logic high applied to pin 6 (PWDN) will power
down the device to minimize the power
consumption in a standby mode. It stops the
oscillator and the functions of the filters.

Inhibit mode is enabled by a logic high input to the
pin 5 (INH). It inhibits the detection of tones
represeriting characters A,B,C and D. The output
code will remain the same as the previous detected
code (sée Table 1).

Differential Input Configuration

The input arrangement of the MT8870C/MT8870C-1
provides a differential-input operational amplifier
aswell as a bias source(Vgef) which is used to bias the
inputs at mid-rail. Provision is made for connection
of a feedback resistor to the op-amp output (GS) for
adjustment of gain. In a single-ended configuration,
the input pins are connected as shown in Figure 2
with the op-amp connected for unity gain and Vget
biasing the input at ¥Vpp. Figurd® 7 shows the
differential configuration, which permits the
adjustment of gain with the feedback resistor Rs.

N
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Voo
< C
Voo
St/GY Ve
f——AAA—
ESt “
S0 >
t =(RC} In(Vpp IV
MT8870C/ c1a ™ (RQYIn (Voo [ Vrs)
MT2870C-1
tors = (RO 0 [Vpp 7 (Voo Vgl
Figure 5- Basic Steering Circuit
tors =(RyCy) In Vo / VooVl
tora = (RyCy) In (Voo ! Vigy)
Ry = (R,R,)/ (Ry 4+ Ry)
Voo O l
<,
St/GT
Ry t, 8) decreasing tory: (torp <tora)
ESt

tare = (RyC}In Voo / (Vop Vi)l
-
to1a =(RyCyd In (Vo / Vi)

Rp=(R,R,) 7 (Ry 4 Ry)
Voo O I . .
[ ~re
SUGT
R, R, b) decreasing tgra: (top > tera)
33
t -+ 1. Figure 8- 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 a$ shown in Figure 2 (Single
Ended Input Configuration). However, it is possible
to configure several MT8870C/MT8870C-1 devices
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o MT8870C/
¢ A N MT2870C-
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o b—ArA— +
C, R,
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fly
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DIFFERENTIAL INPUT AMPLIFIER-
Cy=Cy=10nF

Ry =Ry =Ry =100k All registors are £ 1% tolerance. \{
Ry =60KN. Ry =37.5k0 “» Allcapacitorsare 5% toletance.

Ry= _.Z_!...R R e
Rz.Rs s/
A

VOLTAGE GAIN (A, diff) = %‘z‘
t

INPUT IMPEDANCE

[4
/ /n’+~1—2
U wC

A

(Znorre) = 2
Figure 7- Differential Input Configuration
employing only a single oscillator crystal. The
oscillator output of the first device in the chain is
coupled through 8 30 pF tapacitor to the oscillator
input (OSC1) 61 the-next device. Subsdquent devices
are connected in a similar fashion. Refer to Figure 8
for details. The problems associated with
vnbalanced loading are not 3 concern with the

arrangement shown, ie; precision balancing.

capacitors are not required.

To OSC1 of next
MT8870C/ MT8870C-1

4

X7 X-tal
osct £ 05c2
[ |
osc2 __T_‘ _a{ oscs
|
c

C=30pf
X-tal =3 579545 MH2

Figure 8- Oscillator Connection
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