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BO60
BOGO |
2060 -
20460
CO8E
SO0
302D
OOYE
QRE0

oo8s .-

3080
o08Dd
0ORD
QGFO
Q0G0
QOAD
GOAQ
QOEQ
nlejcle)
COCo
QOCo
“O0ODo
8060
BO&G
BOAO
BO0OL
3002
8303
2004
BOO3
2006
8007
2008
BO11
8012
8012
Bo14
ec1s
BO16&
8017
Boig
BOLY
2C1A
g2o21

£022

T .

AN
00249
2028
202G
BO27
2028
BOZY
80248
8031
BO32

B0Z3

- 'V'f . ) . —.
.- ORG  BO&LOH )
> RO RRROR RO KO RR KKK
; DEFINE NANE OFLRORT
- A3 2222332232353 233 35 I
IN_1 . EQU  SER s INFUT FORT OF TEL.1
IN_Z EQU  SCH s INFUT PORT OF TEL.Z
IN_E EQU 9DH  INPUT PORT OF TEL.LZ
IN_4 EQU 9QEH s INFUT FORT OF TEL.4
IN_EXT EQU  BOH s INFUT FORT OF EXT
e PORTL_2 - - EQU -8CH-- < OBUTFUT FORT OF
T g TEL.1/TEL.Z
FORTZ_4 QU 8DH sOUTFPUT PORT OF -
: TEL..3/TEL.4
PORT_EXT EGU OFOH  0UT PUT FORT OF EXT
- TIMEFUSH EQU 9OH :CHECK EXT KEY?
RING_END EQY . QAOH ;CHECK TIME FOR
: SENT RINGING?
EXT_RELAY EQU " OBOH { ;CONTROL ON/OFF
‘ EXTERNAL RELAY
TIMERING EGQU  OCOH :SET TIME FOR
SEMND ,RINGING
SWITCH EQU  ODOH ;coNTéoL SWITCH FOINT

3 KR SRR RO KK R 0K %R 0k R 3%k S R K SO R b R RO R R R Ok Rk

: DEFIMNE MEMORY- FOR SET/CHECK STATUS OF TEL

£ 0Kk ok K0k Rk Ok %K K S KK RO KRR AKX R F KRR KK E N KRR K

USE_EX
EX_CALL
, X_CALL_N
TALL_EX
N_CALL_X
W_EX_KEY
EX_W_HL
X_WHL N
USE_1
NI_CALL
Ni_CLL_N
caLL N1
N_CLL_N1

W_Ni_KEY

N1_W_HL
N1i_WHL_N
RINGL
N1FPUT
ver_z
N2_CALL
NZ_CLL_N
CALL_NZ
. N_CLL_NZ
W_NZ2_KEY
NZ_W_HL
NZ_WHL_N
RING2
NZFUT
- USE_3Z
N3Z_CALL
NZ_CLL N

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
Eau

EGQu

EQU
EGU
EQU
EGU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

E001H
8COZH
8O0O3H
BOOAH
80OCSH
BOCLH
800T7H
8008H
BO11H
BO12H
B8O1TH
B8014H
B015H
B8016H
8017H
8d18H
BOLGH
es1aH
8021H
BO22H
8027
E0Z4H
80OZ5H
BOR6H
BO27H
£028H
BO29H
BOZ2AH
803 1H
BOZZH
BOZIH

3

3

;

; EXT

; STATUS

R
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; TEL.1

; STATUS
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WILLIAM CDMPUT-ZéO ASSEMBLER -

VERSION 1.03M SERIAL #00156

o
SOURCE- FILE NAME: 'FABX.ASM t L« .
- N FAGE 2 7, " B
8034 CALL_N3 EQU ' BOI4H
BO3S N_CLL N3 EQU  BOZS : TEL.Z
BOZS W_NZ_KEY EQU BOI&H ETATUS
< - BOB7 = oo e = NE W HE S e e E QU -~ SBOTTH g e i e
BOIE NZ_WHL_N EQU . BOZBH
80379 RINGE EQU  BOI9H -
B0O3A § NZPUT EQU  B803IAH  j——m——— et
BO41 USE_4 EQU  BO41H j——m————m——m— e
' 8042 N4_CALL EQU  8042H
BO4AZ N4 _CLL N 7 EQUY  B04ZH
85044 CALL_N& EQU 8044H ;
045 N_CLL_ N4 EQU 8045H — TEL.4
e04b W_N4_KEY EQU 804&H STATUS
8047 N4_W_HL "EGU  BO4T7H
. Bo4E N4_WHL N T EGQU BO4BH g y
“804% RING4 EQU  BO49H
B0O4A N4PUT EQU- B804AH = g——————— ———
8051 SIGNALLZ EQU  BOS1H ;STATUS FOR SEND
8051 SIGNAL TELL/TELZ
8052 SIGNAL34 EQU B0OS2H STATUS FOR SEND
BOS2 SIGNAL TELZ/TEL4
8060 =
BOL0 3 X R KORKKK KK KKK ¥ K kK
8060 ;  MAIN FROBRAM
BO&O SRKKKRERRXAKKKF KK
8O0 :
BO&O sXXXINITIAL STATUSY %X
8060 AF - XOR A
8061 IERY 1D A,B%H o e
BOLI DIBF . OUT (8FH),.A ;1 PROGRAM
B065 IEQR LD &,9BH ;. FORT 8255
- 8067 DIFF DUT (®FH),A jo—
BOLY AF XOR A
8060 DIRO QUT  (EXT_RELAY),A
806T DIEC QUT  (FPORT1_2),A
BOLE DZED OUT  (PORTZ_4),A
EG70 ZEOF LD B¢0OFH
BO7Z DICO OUT  (TIMERING),A
BOT4 0653 LD  B,57H § e e
8076 T10180 LD  HL,B001H ;
BU79 3600 LD . (HL),O00H i CLEAR
go7E 23 INC HL i MEMORY
BO7C 05 DEC B i STATUS
807D C27980 JP NZ,BO7FH | jemmmm—meee
BOBO 21FFFF " LD  HL,OFFFFH,
£083 F9 - LD  SF,HL '
8084 ZEQO LD  A,00H § e e
~ B0B& DID& . OUT (SWITEH),A 5 -
eoes 3IESO LD  A,S50H :  INITIAL
: 80ea DIDO _ DUT (SWITCH),A ;  SWITCH
E0GBC ZEAOD LD  A,0R0H ; TFOINT
BOBE DIDO . DUT  (SWITCH),A . 3 S s
TEFO o LD A,OFOH :

8050




ot s “: ;\ ' + 2 -
Y. . ; ] i fl - % . - &
LA L o ]
¥ i '
WILLIAM CDHFUT zen ASSEMELER = CVERSION 1.03M SERIAL #00156
SDURCE FILE NAME: FAEX. AQM ' { “ _ -
) R FAGE I ¢ K
8092 DIDO - OUT  (BWITCH) A §——m——mmm e
8094 ;
8094 ‘ o I XXXPROGRAM_FOR_SERVICE _EXTERNAL LINEX%¥_ ___ __
8094 : ;
8094 CIA4BE SCAN_EX: B sCANL -
8097 3A018B0 ) A, (USE_EX)
809A FEOO . CF OOH
E0O9C C20483 JF NZ , CHEXDW
BO9F TAOLBD LD, A, (W_EX_FKEY)
80A2 FEOG CF DHOH
B0A4 C2CFE0 JP L NZJWXKEY .
80A7 IA0T780 LD AL (EX_W_HL)
80AA FEOQO ’ CF OOH
B0AC TC27F83 JP NZ , CHKXUP
‘. BOAF DEBO IN A (IN_EXTS
BOEB1 E&LBO AND.  BOH . ___
BOES FEQO CF OOH -
8OBS CAPLET JF Z,CLEARX
BOBE DEESO IN A, (IN_EXT)
BOBR E&&0Q AND  &OH
BOBC FEZO CF 20H
BOBE C2A4B3 JF NZ ,SCAN1
g0Ci ZEEC XNEWEY : LD A, OBCH
80C3 DIFO ouT (FORT_EXT),A
BOCS 0Q&LOF LD E,OFH
g0C7 0S5 DELAY_X: DEC B
B0CE C”C?BO JFP NZ ,DELAY_X
80CB SEEE ; LD A, OBEH
80CD D3IFO . b DUT (FORT_EXT),A
B0OCF DERO WXKEY: IN <A, (IN_EXT) -
60D1 .E410 AND  10H
£0DI FEOO CF  _.O0H
80D5 C2F3I80 JP NZ,TEST_X
E80D8 DESO IN ™A, (TIMEFUSH)
80DA E4BO AND  EOH
8ODC FEQG Cr- COH
B0ODE CAE9S0 JF Z, TMXKEY
E0EL TEOL LD Q,OLM"
BOES: Z2GLEN LD (W_EX_KEY),A
GOEL CTAABT r SCANL
BOER? ZEBE TMXKEY: LD £, BEH
BOER DIFO ouT (FORT_EXT),A
ROED CDSDYO CALL. CLR_SX
‘BOFO CIA48Z JF | 8CANi v
BOFI ZE9A TEST_X: D . A,98H ¢
BOFS DIFO DUT ' (FORT_EXT),A B
BOF7 TEQE LD A, FEH .
BOF9 D3IFO DUT - (FORT_EXT),A
BOFB AF Ce . JXOR A
BOFC 320680 : LD 7 (W_EX_KEY);A*
BOFF , DEBO IN A, (IN_EXT) -
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WILLIAM COMFUT Z80 ASSEMBEER — VERSION 1.03M SERIAL #00156

A

SOURCE FILE NAME: FABX.ASM

-

9101 ELOF
810F FEOL
£105 CALABL
8108 FEOZ __
B10A CAABL
B10D FEOZ
B10F CA1ABZ
8112 FEO4
8114 CASFB2
B117 C3C180
811A DEBE
B11C E&10
B11E FEOO
8120 CAZ9E1
8123 CDEZEF
. B126 C3I9DE6
8129 IA1980
B1ZC FEOO
B12E C22781
E131 CDEFEBF
8134 CDEAEF
8137 CD1750
813A DESE
B13C E610
813E FEOO
8140 CALESL
B143 CDIBT0
8146 CD5890
8149 3IEOL
B14E DIEO
©14D 3I211E0
8150 T21480
8153 320180
8156 IF0ZE0
8159 I20IBO
B15C TEL10
B15E IZ1SE0
B161 AF
8162 IZ0O780
B165- TROBK0
8168 I21980
B1&6B CIODE6
216E DEAO
R170 E6O1L
‘8172 FEOO
8174 CZ8CBL
8177 CDIBYO
B17h ZELE
g17C- DIFO
817E ZESE
8180 DIFO

N1BUSYX:™

XCALLNL:

T

1

XWHL 1

~.

' £y
FABE 4% e ,
£ ~
AND*  OFH
CF ~  -O1H
JF Z,X%_T_1
e o LF o OZH -
‘ JF ¢ Z,X_T_2
CF O3H
JF Z,X_T_3
CF O4H
JF Z.X_T_4
JF, XNEWKY
IN A, (IN_1)
AND . JOH, o —
CF OOH
JP - Z,XCALLN1
CALL BUSY_EX v
JF scanz  #
LDw 1 VAL RINGT )
CF QOH -
JF NZ ,N1BUSYX
CALL DON_RG1 -
CALL ON_REX
CALL SETTIMEL
IN A, (IN_1)
AND 10H
CF OOH
JF Z,XTIMEL
CALL CLR_SIG1
CALL CLR_SIGX
LD A,01H
ouT (EXT_RELAY),A
LD " »+ (USE_1),A
LD (CALL_N1%,A
LD < . (USE_EX),A
. LD  (EX_CALL),A
LD "(X_CALL_N),A
LD A, 10H
LD (N_CLL_N1),&
XOR A
LD (EX_W, HL),A
LD (X_WHL_N),A
LD (RING1),A
JP SCANZ
IN A, (RING_END)
AND - O1H
CF L OOH >~ "
P . NZLXEXITL
CALL " CLR_SIGL
, LD A, 1EH
ouT (PORT_EXT) ,A
.LD " A,9EH
ouT 7 (FORT_EXT),A”

A}

—a—. . n

~¥B82

Y

i

X
*

S JU—
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WILLIAM COMPUT Z80 ASSEMELER -~

-
SOURCE FILE NAME: FAEX,ASM

8187
2185
2186
8189
818C
‘B1EE
B191
8194
8197
£19A
B19C
B19E
81A0
B1AZ
B81A6
B1AT
B1AC
B1AE
B1B1
B1E4
E1B7
B1EA
B81EC
E1BE
81CO
B1C3
B1CS
B1C?
e1CB
81CD
£1D0
B1DZ2
B1DS
eiDe
81DE
B81DE
E1E0
BI1ET
B1lE4
B1E7
E1EA
B1ED
B1FO
B1FZ
'B1Fa4
B1Fé&
B1F9
B1FC
BIFF
8201
8203

CDLETR0
AF
F21980
I7DB6
ZEQL
T20780
F20880
T21980
I9DB4A
DE?C
E&610
FEOO
CAA98B1
CDEZIBF

C3A48%"

IRZ7B0
FEOO
C2AZ81
CDF9BF
CDEABF
CD1Co
DESC
E&10
FEOQO
CAFOB1
CDAGRO
CDage0
SEOQ2

DEEO

I20380

3EOL
T22180
I224B0
320180

3202807

ZFELO
I225BO
AF
20780
TZ0880O
208G
CEA483
DEBEAC
E&OZ
FEOO
C20AB2
Chaogo
CDERTF0
ZEL1E
DEFO
JEQE

XEXITi:

NEWSYX:

XCALLNZ:

J

XWH

A .
.

F=
'

XTIMEZ:

PAC_CMU:

FAGE

&
]
VERSION 1.
5/ L, “
-t §
CALL CLR_S1
XOR A
LD (RING1),A
JF SCANZ
LD7  A,01HT T
LD (EX_W_HL),A
LD (X_WHL_N),A
LD (RINGL),A
JP SCANZ
IN A, (IN_2)
AND  10H
CF QOH
JF 7,XCALLNZ
CALL  BUSY_EX
ar SCANL T
LD A, (RINGZ Y
CP OOH
JF NZ ,REUSYX
CALlL  ON_RGZ2
CALL  ON_REBX
CALL: SETTIMEZ
IN S
AND 10H
CF OOH
JP 7, XTIMEZ
CALL CLR_SIG2
CALL CLR_SIGX
LD A, 02H
ouT (EXT_RELAY),A
LD (X_CALL_N),A
LD _, A,01H
LD (USE_2),A
LD (CALL_N2).A
LD = (USE_EX),.A
LD 4 (EX_CALL),A
LD A, 1OH
LD (N_CLL_NZ),A
XOR < A
LD (EX_W_HL) ,A
LD (X_WHL_N) A
LD (RINEZ) A
JF SCANIL
IN A, (RING_END)
AND,  OZH
CF QOH ~ .
JF ' NZ,XEXITZ
call. CLR_EIGZ
CaLL: CLR_SZ2
LD A, LEH
ouT (FORT_EXT),A
LD , A,9EH - A

03M  SERIAL #0013&

ST W e

“
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WILLIAM COMPUT ZBO ASSEMELER - “vER?IoN 1.03M SERIAL #00156
. ' 5 -

SOURCE FILE -NAME: FAEX.ASM Yy :
- . PAGE b -
8205 DIFO OUT  (FORT_EXT),A
B207 CIA4BT JF SCAN1 .
T UBEOATEEQYT TTTTTXEXITRETTTTT DT T A O e - e e
BR0C 320780 c LD (EX_W_HL),.A
B20F -322980 LD (RINGZ2),A -
8212 IEOZ ' . LD A, 02ZH
8214 I20880 - LD (X_WHL_N),A
BZ17 C3IA48= N JF SCAN1
£21A DEYD X_T_3: : IN - A (IN_T)
B21C E&10 AND " 10H
E21E FEOO ) CFP 00K -
BZ20 CAZLB2Z : JF Z,XCALLNE
8223 C3IA3BL - | s JF - NBUSY
BZ246 TAZYB0 XCALLNZ: LD A, (RINGT Y.
8229 FEOO - CF 00H
B22B C2A381 Jr NZ sNEHSYX
822E CDOZS0 CALL ON_RG3 o
B231 CDEASBF CALL ON_REX
8274 CD2190 CALL 'SETTIMEZ .
B8Z37 DEYD XWHL I ¢ IN A, {IN_3)
-B2T9 ELLO AND  10H
82ZE FEOO CF GOH
823D CALDBZ JF Z,XTIMEZ=
240 CD4BR0 CALL CLR_SIGZ
8243% CDSBY0 e CALL CLR_SIGX
8784 ZEO4 LD A, 04H
8248 DIBO 3 ~, buT  (EXT_RELAY),A
824A I20380 LD (X_CALL_N),A
824D ZEOCL ; LD A,01H __
B24F 323180 LD - (USE_3),A
B252 723480 LD (CALL _NZ),A
BZ55 I20180 LD *~ (USE_EX),A
8258 Z20280° LD ., (EX_CALL),A
BZ5E ZE10 LD a, 10H )
E2SD I23ISL0 LD (N_CLL_NZ),A
B260 AF XOR -~ A
BZ&1 ZTR07€0 LD (EX_W_HL) A
82464 IZ0BBO LD (X_WHL_N),A
BR&7 3IRIFE0 LD (RINGZ) A
BZ6A CIA4BT JF SCAN1
826D DEAO XTIMEZ: IN A, (RING_END) {
BR6F EbO4 AND  0O4H
. B271 FEOO CP . OO0H _ .
BR73 C27F82 . , JF + NZ,XEXITZ
§276 CD4BYO cALL: CLR_SIGE
BZ79 CD&4F0 CALL CLR_53
827C CIFFel JF FAD_CMU
B27F 3ZEOL XEXITZ: . LD A,01H
5281 I20780 LD , (EX_W_HL),A ,
5284 323980 LD (RINGZ) , A

B2E7 TEO4L . LD A, 04H ~ . P



WILL TAM CBMFUT 280 ASSEMBLER -~ GEiEION 1
" LT " S - £,
SOURCE FILE. NAME: FAEX.ASM N

» . PABE 7
5289 ITZ0880 LD
B2BC 0IA483 Jp
- 828F ~DRYE——"+-X ~T—41 I
;8291 EAL0 AND
8293 FEOQO ~CF
B2%5 CATBEBZ JF
8298 C3IAZEL JF
B2FE. TA4980. XCALLNG: LD
829E FEQO s CF
E82A0 CRAZBL JF
B2AZ CDODYO CALL -
£2A46 CDEASBF CALL
B2A% CDZ2690 i LA
B82AC DESE NWHLA IN
82AE E&10 AND
B2RO FEQO CP
E2BE2 CAEZ82 JP .
82B5 CD500 caLL
82B8 CD5B90 CALL
82BB IEOB LD
B2BL DIEO ouT
B2BF Z20Z80 LD
B2C2 3E0L LD
B2C4 =Z41B0 LD
82C7 324480 T LD
B2CA 370180 ‘LD
82CD 320280 LD
82D0 IEL10 . . LD
£2D7 IP4580 N L
82D5 AF . XORT.
£2D& IZO780 LD
£2D9 320880 f LD ~
82DC 324980 LD,
£2DF CTA483 JP
BZEZ DEAC XTIME] N
B2E4 E&OB AND
B2E6 FEOO CF
B2EE CoFARZ Jae
82EE CDR0IO CAalLL
BZEE CD7590 cALL
B2F1 CIFFBL JF
R2ZF4 TEOL XEXIT4: LD
187F6 IT20O7E0 LD .
T B2ZF9 I24980 . LD
82FC IEOB LD 4
B2FE 320820 LD
2301 C3A4B3 JF
B304 ZTA0ZBO CHKXDW : LD
8307 FEOO cF
BI0® CZZ3I83 JF
B830C =ACS80 LD

.
.

o * Pl
- &
o, e ¥
A Jm';: N A %
3 L [
¥ R S
o et
f e
& e
~
2

Sy

(X_WHL _N),A
SCANL,

OZM  SERIAL

(4

Loy
£ -
g
S
#00156

TAVEIN_4) —ormrmm e e e e e

1OH
OOH

Z . XCALLN4
NEBLISY X

A, (RING4)
OOH

“ NZ,NEBUSYX

ONSRG4 -
ON_REX |
SETTIME4
A CIN_#)y
10H

Q0 }‘f‘: hanand
Z,XTIMES ,
CLR_SI164
CLR_SIGX
A, OBH

(EXT_RELAY),A

(X_CALL_NY,A
A,01H
(USE_4),A
(CALL_N4),A
(USE_EX).A
(EX_CALL),A
A, 10H
CN_CLL_N4),A
o .
(EX_W_HL),A
(X_WHL_N),A
(RING4),A
SCANL

A, (RING_END)
OBH

OOH

NZ,XEXITA4
CLR_SIG4
CLK_S4
FAD_CMU
A,01H 7
(EX_W_HL),A
(RING4),A
ALOBH °
(X_WHL_N)Y,A
SCANL

A, (EX_CALL)
O0H

NZ , CHENUM

A, (N_CALL.X)

a.

CA



N .

WILLIAM CEMFUT 280 ASSEMBLER -

5 Py

SOURCE FILE NAME: FAEX.ASM

’
8I0F

1311

BT FEQD o momom e

BiIié
‘BE19
31E
831E
8320

T
L PR 0NY

832
8329
p32
832D
832F
-~ BII2
8333
8335
8338
£3IZR
g3z
8%41
B384
8344
£349
834C
Z4F
8752
B354
8787
‘8354
835D
8240
8I&2
BI55
8r&3
BI6T
BITAS
8370
B8Ir72

e &
Y e

83746
8578
BEI7R
"83IVE
8I7F
212
8324
8re7
8389
28t
EZEE

FEGL
CAZeBE

CA4483
FEO4
CADEBE
FEOB
CALOBE
TAOZEBO
CI0OFBE
DEGE
E&LO
FEGO |
£29DbBs
AF
DZBO
£p3Igso

CDA8e0.

CD&6EIF0
CDSDYC
CE9DEG
DESC

CD&EBZ
CDAOS0
CD&99C
C3IR4B3
DESD

CDGEBT

CD4BS0
CD&FS0
CIA4B3
DEYE
CDGLEBT
CDSO90
CD7590
CIA4ET
E&10
FEOQ
COALET
ar
DIFO
CDSBP0
CDSDYO
ol
TAOBED
FEO1
CAZASL
FEGZ
CABARL
FE0A4
CAZ782

r

E

WHATNUM:

CHENLM 1

XCK1D:

"KCKZD:

XCKZED:

E

XCKE4D:

CHEXUF =

s

T VERSION 1.03M

' £
LGS .
& -
FABE & .
CF O1H
JF Z,XCK1D
- BF- - ORH -
JF ¢ Z,XCK2D
CF O4H
JF Z,XCK3D
CF OBH
JF Z,Xck4p
~ LD A, (X_CALL_N)
JF WHATNUM
~IN Ay (\IN-1)
AND - 10H
CF OOH
JF NZJSCANE},
XOR A ¢
BUT  (EXF-RELA
* .CALL  CLR_SIG1
CALL CLR_BIGX
CALL CLR_S1
cAlL CkR_SX
JF SCANZ
1N A, (IN_Z)
CALL  LOOFCKDW
CALL CLR_SIGZ -
CALL CLR_SZ
JF SCANL
IN Ay (IN_3)
"W CALL LOOFCKDW
i CALL < CLR_SIBZ
CALLY" CLR_S3
JF SCANL
IN  « A, (IN_4)
CALL , LLDOFCKDW
CALL CLR_SIG4
CALL. CLR_Sa
JF . SCANI
AND  10H
CFP DOH -
JF MZ,8CANL
XOR - A
ouT (FORT_EXT),A
cALL  CLR_SIBX
CALL . CLR_SX
JRET T
LD - A (X_WHL _N)
CF O1H
- JF Z,XWHL1
cP O2H
JF Z, XWHLZ
CrF 04H
R 1 Zy XWHL S,

- e o —ned e ohe

Y).A

w7

SERIAL #00156

- e ey



WILLIAM COMFUT -ZBO ASSEMBLER -

SOURCE FILE\&QME: FAEX .ASM

8391
BIG3

B396.-

8398
BIPA
839C
83I9F
83A1
87A4
E3A4
83A4
8304
8347
B3A9
83AC

B8ZAF°

8381
83B4
BIE7
B3B9
B3EC
83BF
e3c1
p3ICa
g3ce
e3CB
83CA
B3CD
83D0
8302
BIDS
83D8
B3DA
83De
83DE
gzEl
E3EZ
83E&
ETES
E3EA
83ED
B3F0
8372
- BIFA
83F¢
BIFQ
BIFE
BIFE
8400
8403
8405

FEOE
CAACER

DIEFO
ZEBE
D3FO
CD3SDR0
ZA4B3

SATABO
FEGO ;
CR2ESES
IA1960
FEOQO
C29D8&
3IA1680
FEQO -
CZDBB=
IAL780,
FEQOO
C2C785
DBBE
E&L1O
Fgoo
GCADP85
IALIB0
FEOO
C23IEBSL
CD378F
DEBE
E620
FEQO
CRESRZ
IEOL
T21680
CEeDE6
Q7
321680
CDZE90
DEREE
E6OF
FEOZ
Caores -
FEQOT
CABFR4
FEG4
CA1YBS
FEOC
CAE7E5

RERSY

S“VERSION 1.03M SERIAL #001%56

7, XWHL4
ZEBH oo LLEARX oo oo LD ey BOH-
(FORT_EXT),A

(FORT_EXT) ,A

3
XX %¥FROGRAM FOR SERVICE TEL.1xX¥x
A, (NIFUT)

NZ,CHMUL
Ay (RING1)Y

‘NZ , SCANZ
A, (W_NL1_KEY)

NZ ,W1KEY
A, (N1_W_HL)

NZ ,CHK1UP
Ay (IN_1)

Z HLDW1
A, (USE_1)

* NZ ; CHK 1DW
ON_DIALL
A, (IN_1)

NINEWKY :

NZ,TEST_1

-~

(W_N1_KEY),A

(W_N1_KEY),A
CLR_SIGL
A (IN_1)°
- Z,NL_T N2
" Z,N1_T_N3I
Z,N1_T_N4

LyNL_T_EX



WILLIaM EOMFPUT zaé ASSEM

8408
840F
840D
/B40F
8411
8414
8417
8419
£41C
841F
8421

8423

8425

8428
842E
842D
E42F
8431
8434
B£435
B437
8434
843%C
E43F
8442
8445
8448
844k
844D

8450

8451
8454
8457
845A
545C
B45E
5460
e463
BaAS
8467
B46A
B46R
' B4KE
" B471
. B474
B476
8479
B847C
B47E
8481
2484

*gap

BLER -~ ~VERSION 1.03M

- ks ! g,
SOURCE FILE NAME: FAEX.ASM Tt c
. FAGE 10
o

CID5ex JF NINEWKY
DE?C N1_T_N2: IN A, (IN_2)
E&L1Q-~ AND -~ =L OH —~ -
FEOQO CP . OOH
C2B484 Jp NZ N2BUSYN1
ZAZF80 LD A, (RINB2)
FEOQO CF OOH,
Crze484 JF NZ ,NZBUSYN1
TAS180 LD A, (SIGNALLZ)
CEC EET '0.A
CBEF SET -'S,A -- -
Dzec ouT (FORT1_2).A
I25180 LD (SIGNALLIZ),A
CDiC%0 CALL  SETTIMEZ ,
DESC "‘NLWHLNZ IN A, (IN_2)°
E&LO AND  10H=—— -
FEOQO cP OOH ,
CASAB4 JF Z NITIMENZ
AF XOR A .
DIBC puUT (FORT1_2),A
CDEERO cAaLL ONnNi_2
JEQCL LD A,O1H
222180 LD (USE_2) .A
322480 LD (CALL_N2),A
22580 LD (N_CLL_N2).A
3211890 ! LD (USE_1).A
I21280 LD {N1_CALL),A
TEOZ e W) a,02H '
I21IEO ™SeTP {N1_CLL_N).A
AF L XDRTT A -
321780 LD (N1 _W_HL),A
I21980 LD - (RINB1),A
C3e489 JP_ ., SCANZ
DBAG N1TIMENZ: InN A, (RINE_END)
E&OZ AND  OZH
FEOQO CE L/ OOH
£27484 JF NZ NIEXITNZ
TEL0 LD A, 40H
DIAC ouT (FORT1_2),A
325180 LD (SIGNAL1Z) . A
AF XOR A
IR1AB0 LD (NLFUT) ;A
CD&F90 CALL CLR_S2. .
C3I86ET , JF SCANZ . |
JEOL NIEXITNZ: LD A, 01H 7
I21780 LD (N1_W_HL),A
32980 < LD (RINGZ) (A
ZEOZR LD A, 02H
321880 © LD | (NL_WHL_N}.A
CrE689 JF SCANZ 1
CDBESF NZBUSYNA = CALL ON_PUSYL. .

e st - e e

SERIAL #00136

i rar
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NILLIAM CQNFUT 280 AQSEMBLER - - VFRSION 1.0ZM

- A
-

SERIAL #00136

SDURCE FILE‘NQME: rApx ASM ! f s '
FAGE 11 4 <
8487 IEOL ) LD - A,01H
8489 221080 . LD (mlFiT) A
- 84BC_LIBLES — . _JE___SCANZY
. 848F DESD Ni_T_NZ: IN A (IN'3)
"B4AT1 EL10 AND . 10H
8497 FEOO CF OOH -
2495 CZOEEBS | JF NZ ,NZEUSYN1
8498 IAZII80O LD A, (RINGS)
B84%8B FEOQO CF QOH
B49D CZOEES JFE . NZ,NIBUSYNI1
£4A0 CDOIF0 CALL  OM_RGEZ
E£487 CDCZEF caLL ON_REL
8406 CD2190 caLl.  SETTIMEX
82A% DEYD N1WHLNS: IN A, (INLE)
B4AE E6LO AND  10H ¢
B4AD FEOQ CE ooH
B4AF CADBR4 JF Z NITIMENZ
B4R2 CD4890 CALL CLR_SIBZ *
84ES CD3890, cALlL CLR_SIG1
B4EBE CDBERC Rl SRt
84ER IEOL LD AO01H
B4ED IZ3180 LD (USE_Z) A
B4CO 323480 LD (CALL N3, A
BACT 323580 LD (N_CLL_NI),A
paCL 321180 LD (USE_1),A
B4C? 321280 LD (N1 _CALL),A
84CC 3IEO4 LD A, O4H
PACE 221380 LD (N1_CLL_N).A
B84D1 AF XOR A
B84D2 I21780 LDs. (N1_W HL),A
24DS 32380 LD (RINBGZ) ,A
B4aDB CI9DB6 JFE _ SCANZ'
84DE DEBAO NiTIMENZ: IN A, (RING_END)
BaDD E&04 AND % 04H |
£4DF FEOD CF OOH
B4aEl CIZFES4 JF NZ,NIEXITNZ
B5E4 CDAEIO caLl’ CLR 81672
PAE7 CD&FFO CALL.  CLR_SZ
B4EA IASIE0 LOOF1: I.D A, (5IGNALLE)
B4ZD E&OF AND an
E4EF CEREF SET  5,A
B4F1 DZEC cuT (FDRTJ _2).A
EAFS ZRS1E0 LD SIGNAL1Z) A
B3FL TEOL LD A,DLH ‘.
B4FB Z21ABO LD (NLIFUT),A
BiFE CIFDESL JF ¥ SCANZ2
B4FE 3ZEO0L NIEXITNE: . LD A,01H
B500 321780 . LD (N1 W _HL),A
8303 32I9HO LD (RINGZ) , A
£506 IEOA4 LD A, 04H o
£S0O8 F21880 LD (N1_WHL_N),A

i



' .: N ket v . -~
WILLTIAM COMFUT Z80 ASSEMELER - rVEF\'?IDN 1.03M  SERIAL #00156
N L, .
o

v

SOURCE FILE NAME: FABX.ASH <, e
© + PABE 12
v '
gSOE CI9D8L JF SCANT
____BS0E CDBESF NZEUSYNI s CALL ON_BUSY1
BS11 ZEOL ' S TTTLD T TR oL T T
‘8513 IZ1ABO LD (NLIFUT),.A
8516 C3Z9DB6G JF SCANZ -
8519 DEGE N1 _T_ N4 ©IN A, (IN_4)
£51B E&10 -AND  1OH
851D FEOO N cP OOH
£51F C20EBS : JB - NZ,NIBUSYNL
BS2Z IA4980 LD ‘A, (RINGS)
8525 FEOQ CP _f'oo&““‘ B
8527 CZOEBS . 0N JF - NZ,NIBUSYN1
£s2a CHODIO - CALL 'ONM_RG4
. BSZD CDCZEeF CALL CN_RB1I S .
85370 CD2&F0 — CALL SETTIME4
533 DBYE - NIWHLN4: N A, (TN 4)
535 E&10 AND  1CH .
8537 FECQO CF 0OH
8539 CA&LSES Jp Z,N1TIMENS
853IC CDSOT0 CALL CLR_SIG4
£53F CD3IB90 CALL~ CLR.SIGL..
£542 CDY790 caLL ON1i_4
8545 ZEOL LD A,01H
8547 24180 LD (USE_4),A
BS4A I244B0 LD (CALL_N&4),A
£54D 324580, . LD (N_CLL_N4),A
ES50 321180 LD (USE_1)+A ‘
B553 321280 © L LD - (N1_CALL),A .
£556 IEOB \ LD ., A,08H —
B558 321360 LD (N1 _CLL_N),A
855B AF XOR A ‘
g55C I21780 : LD T (M1_W_HL),A
B855F 324%80 , LD % ARINGAY,A
562 CI9DEL JP SCANZ
25465 DEAO MITIMENS: IN A, (RING_END)
8547 E&OB AND--7 O8H
8569 FEOQO CF noH t
BS4F CR7785 JP NZ,NLIEXITNA
BSLE CDSOFO0 CALlL. CLR_SIG4
B571 CD75%90 caLL CLR_S4
8574 CIEAB4 ' JF LOOF L {
, B577 TEOL NIEXITNG: LD. A,01H
8579 321780 LD -+ (N1 _W_HL),.A
BE7C I24980 ;LD ' (RING4),A
g8s7F 3IEOB E LD & A,08H
8581 321880 LD . (NI_WHL_N),A
£584 C3I9Des JF SCANZ . -
8587 DEBO Ni-T _EX: . IN . A, (IN_EXT) .
8589 E&A0 ' AND,  40H - .
888E FEQO CF OOH

898D CZVEBS " ‘aF MZ ,NIEUSYNL L

o -
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WILL'TAM TBMPUT Z80 ASSEI;’IBL'ER‘ - ~ VERSION 1.03M SERIAL #00136

SOURTE FILE_ NAME: FAEX.ASM ' f~“, v
: PABE 13 ¢ s

890 TACLBO ! LD - A, (USE_EX)
e59= FEOO oF OOH

8595 .C20EBS v S e dF NZ G NIBUSYNL
. 8598 IEOB ; LD a,080 7 T 7T T T T
'BS9A DIEO ' ouT (EXT_RELAY),A .
BS9C ZEOL LD A,O0LH

B59E 320180 o LD (LISE_EX) ,A
g5A1 I20480 LD (CALL_EX),A =
8544 I208B0 - LD (N_CALL_X) yA
85A7 321180 ; ‘ LD . (USE_1),A

85AA ITZ1280 . LD ANL_CALL) A
g85AD IEL0 LD A, 10H

g85AF 21380 ‘ LD (N1_CLL_N),A.
g5B2 039084 : JaF SCANZ

85BS DRBE CHMUL: IN A, (IN_1)

85E7 E&10 g AND  10H

g5B? FEOO CF ooOH

ESEE C29DB& \ JF NZ ,SCANZ *

BSBE CDIB90 , CALL CLR_SIGL

85C1 CD6ZER0 : okl FEERASY

85C4 C3E9DE4 : JF SCANZ

£5C7 IALELO CHEL1UP: LD A, (N1_WHL_N)
g5CA FEO2 CF O2H

B5CC CAZEE4 JEDE < 7 JNIWHLNZ

8SCF FEO4 CF 04H .

85D1 CAAIB4 JF 7, NIWHLNZ

8504 FEUS CF OBH

§SD6 CAZIBS : - 3F 7 ,N1WHLN4

85DF ZA11B0 J_DWE: | LD A, (USE_1) . )
85DC FEOO, ¢ CFr. OOH —
BSDE CAZ186 1 JF 7. EXITL

85E1 ZA1280 ) LD_  AJ(NI_CALL)
85E4 FEOO . CF OOH

BS5E4 CAZEBA : JFE »  Z,TUNG1

BS5ES IALIE0 LD A, (N1_CLL_N)
E5EC FEOZ TUNGZ: CF ,  OZH

B5EE CAODBG JF7 7,CLR1Z

85F1 FEO4 CF O4H

Q5F3 CAL986 - JF 7,CLR13

g5F6 FEQS CF CBH

BSFE CAZSB6 Jr Z,CLR14

85FE AF XOR A )

85FC DIRO ouT (EXT_RELAY),A
85FE CD3I8%0 call. CLR.SIBL

B&OL CDATER0 paALl. CLR_S1

B6LO4 CD5870 calL  CLR_SIGX

84607 £DSDYO cALl. CLR_SX .
B&LOA CIFDR6 : JF SCANZ

860D CDEEY0 CLR12: - CALL, OFF1_2

8610 CD&AZETO catl CLR_St e
861% COL3EIB90 call  CLR_SIGL
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WILLIAM COMPUT Z80 ASSEMBLER — ~-VERSION 1.03M SERIAL #00136

t F e
SOURCE FILE _NAME: PARX.ASM ;v&@ . N
. | PAGE 14 . N
8416 038489 JP " BCANZ
8619 CDC290 CLR1Z: caLl. OFFL_3
B861C CDLIFO— ~~ EWWLE - = o m wiomree GALL e CLR-S it e e e e
,B61F CD3BF0 T CALL. CLR_SIG1
8622 CIIDBG { JpP SCANZ -
B&25 CDLIRO CLR14: CALL OFF1_4
8628 C3I1CBG . JF. EWW1
B6ZE IA1580 TUNG1 : LD A, (N_CLL_N1)
B862E CTECBS ' JF TUNGZ2
8431 CD3B90 EXIT1: cALL - CLR_SIG1
E634 AF XOR A § —~
8635 Z21680 | LD (W_N1_KEY),A
84638 C3I9DB6 : ! JF - SCANZ
B&ZIE 2A1280 CHE1DW: LD A, (N1 _CaLl) . y
BA4ZE FEOO CF GOH \
BL4O C25886 . JP NZ AL "
B8&4T TALSEO , LD A, (N_CLL_IN1)
8646 FEOZ NIWHATN: CP 0O2H
84648 CASERSL, B iy, JP Z,NiCKZ2D
B864F FEO4 } CF 04H
864D CA7386 " JF Z,.NICKZD
8650 FEO8 CP a8H
452 CASEEs ! JP 7 ,N1CK4D
8655 C3I9DBG i JF SCANZ
84658 IALIBO NiCLL : - LD Ay (NI CLL M)
B45B C344686 ; JF N1WHATN
B&5SE DB9C * N1CK2D: IN A, (IN_2)
B&LO ELLIO : ! i AND 10H
B&&2, FEOO 5 i cF OOH
B6b4 C28689 JF ¢+ NZ,SCANT -
8667 CDRE0 CALL OFF1_2
B66A CDA0I0 CALL CLR_SIGZ
B66D CD&LY90 CaLl.  CLR_S2
84670 CIRLB9 JFE ' SCANZ
8673 DEYD NICKID: IN A, (IN_3)
B675 E&10 _AND . 10H
8477 FEOO CF OOH
8679 C29DE6 JaF NZ , SCANZ
8470 CDC290 cALL OFF1_Z
847F CDABRO CaLL CLR_SIGTE
B&8Z CDALFRO CALL. CLR_S= /
8485 CZ9DBG JF SCANZ ‘
» B4BE DBRE NL1CKA4D: IN' . A (IN_4)
T B&EA ELLO . AND, 10H '
868C FEQO T CR - OOH Y
BLBE CZ9DE6 . JF NZ,SCANZ
8691 CDCY90 ., CALL OFF1_4 . .
B694 CDSOR0 ) CALL CLR_SIG4 )
8497 CD7590 o . CALL CLR_S4
8694 CIGDBSG JF 7 8CANZ G
849D : ] . - ,

]

AN
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-

SOUREE FILE NAME: FAEX.ASM

. ¥ x¥ERDGRAM FOR SERVICE TEL.2%%X

F1Y

-
P lY

FAGE 15 “

A}

.

“r

ASSE?‘?BLEF\' ~ -~ VERSION, 1.03ZM SERIAL #00134

549D
BAID :

B6ID._TATARD ., SCANZ: 1D A, (NZPUT)__
BLAD FEOO CP .  QOH

‘B4AZ C2YEER JF NZ,CMUZz
B&ATS ITAZIBO v LD A, (RINGZ)
B&AB FEOO \ CF QOH

B6AA CZRLBY ) JF - NZI,SCANZ
B&AD TAZLB0 LD A, (W_NZ_KEY)
B&EO FEOO CF 7. QOH

B&EZ CZD186 JE UNZ W2KEY
84B5 ZIAZ780 LD A, (N2_W_HL)
B&BB FEOO .' ' CF OOH

86BA C2E0OSR ’ o / JP NZ , CHK2UF
86BD DE9SC IN A, LIN_ 2 ¢
BLEBF EL10 AND  1OH___ .
86C1 FEOO CF GOH~

86C3 CACZBE - Jp Z,HLDWZ
B&CA FAZLIBO LD ‘A, (USE_2)
8&CY FEOO CF OOH

B&4LCE 022489 JF NZ ,CHKZDW
B4CE CD&1BF NENEWKY : CALL ON_DIALZ
84D1 DESC W2KEY: Ny P (A "y
B4DE EL20 AND  -20H

846D5 FEQO cP OOH

86D7 CZEZB6 ) Jr NZ,TEST_2
B6DA TEOL LD AOIH |
B6DC 322680 " <NN) (W_NZ_KEY).,A
B6DF C38689 - i JF SCANS
- B4EZ.CD40S0O 7 TEST_2: CALL: CLR_SIGZ
BLES AF  ° XOR =~ A

BLES 322480 LD . (W_NZ KEYY,A
B6ES DBYC N A, (IN_2)
B6ER E6OF AND * OFH

RALED FECL CF O1H

B&EF CAOABT - JF -, Z,NZ_T_Ni
BLF2 FEOT cr 7 O3H

8LF4 CABORT JF Y Z NZ_T_N3I
B6F7 FEO4 CF OLH

B&6FS CAFEEY JF Z.NZ_T_Na
B&FC FEOC CE OCH

B6FE CALEBB JF Z,NZ_T_EX
,B701 C3CEBS JF - NZNEWKY
8704 DEBE N2_T_Ni: IN A, (IN1Y
8706 E&L10 “AND . 10H S
8708 FEOQO CF OOH

B70A CZ7AB7 JF NZ ,N1BUSYNZ
870D IALB0O ) A, (RING1)
8710 FEOO CF OOH

B712 CZ7A87 JFP 7 NZ NIRUSYRNZ 7
B715 IELZ LD A 12H

LY

-
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WILLIAM CBMFUT ZB80 ASSEMBLER — ™ VE

* o

s

SOURTE FILE. NAME: FAEX.ASM

8717
8719
B71C
S B7LF
8721
B723
8725
8728
8729
872B
‘B7Z2E
8731
B73%3
B736

T~ @739

B73C
8773F
8742
B744
8747
8748
B74R
B74E
2751
8753
8755
B757
875A
875C
B875E
8761
8764
B766
B769
B76C
B876E
B771
B774
8777
877A
877D
R780

s 782

8784
8786
8789
878C
B768E
B791
8774
8797

DEBC
28180

LD179G- -~

DEBE
E610
FEQO
CA5187
arF -
bzac
I25180
CDBSS0
TEOL
321180
321480
T27180
TRZ2B0O
I223IB0
TEOZ
21580
AF
I22780
T21980
CIe489
DEAO
E601
FEQO

L2687

ZEOZ
DEBC
225180
CD&ZEF0
TEOCL
IE2ABR0
CI84689
TEOL
22780
21980
TRZBE0
CrIR6E
CDYSEF
CI6487
DESD
€610
FEOD
C2FBee7
TATPR0

FEOQO

C2F887
£DhOZ?0
CDCCEeF
CD21590

-

o e e ey CALL - GETTIMEL o

N2WHLNT ¢

NZ2TIMENIL:

ElWW_TUl:

NZEXTITNL:

NIEDBYNG:

NZ_T_NF:

-~ Yy

a Bm

%

\

ouT
LD

IN,-
AND
cr
=
XOR
OUT
1D

CALL |

LD

4 LD )

=7
LD
LD
LD
LD
D
XOR
LD
LD
Jr
IN
AND
CF
JF
LD
ouT

LDw.

CALL
AR\
LD

)

JF

H
L

1D
LD
LD
JF
CALL
JF
N
AND.
cP |
JP -
LD
CF
JF
cALL
cal
LCALL

T

.

7

-

RSION 1.03M SERIAL #00156
s :{hﬂ g\" S
FAGE 16 ©

i

C(FORT1_Z) A

(SIBNALLZ) A
A (IN_1)

10H -

OOH

Z N2TIMENL

A

(FORT1.2),A

- (SIGNALLZ) ,A

ON1_ 2.
A,0LH
(USE_1)4A
(CALL *N1).A
(USE_2) 8,
(NZ,.CALLY A
(N2 CLL_NJ,A
A,02H .
(N_CLL_N1),A
A
(NZ_W_HL) A
(RING1),A
SCANZ

A, (RING_END)

s QIH

OOH
NZ  NZEXITN1
A, O2H
(FORT1_2),.A
(SIGNAL1Z) ,A
CLR_S1

A, OLH
(NZFUT), A
SCANT

n,01H
(NZ_W_HL).A
(RING1),A
(NZ_WHL_N) A

SCANT
ON_EUSYZ

Eww_TU1 ,
A, (IN_7) ?
10H

OOH ~

NZ , NIBLSYNZ
A, (RINGI)

O0OH

NZ ,NZRUSYNZ
ON_RGI
ON_REZ .

SETTIMET
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NILLIAi"F COMPUT 'ZBD ASSEMELER ~ VERSION 1.,03M:*' SERIAL #00156'
-

03

a

SOURCE FILE NAME: FAEX.ASM ' £ ]
- - FAGE 17 ~, % . ]
< 0
8794 DESD NEWHLNT 2, IN' A, (IN_T)
B7%C EL10 AND ' 10H
B79E FEOU CF OOH |
B 7 A0 -CAB2BA e P e oy NET TMENZ e
;87A% CD4BR0 . CALL CLR_S163
‘B7AL “TDAOFO -CALL CLR_SIG2 -
. 87A% CDAOSO , cAlLL OnN2_3
B7AC ZEO1 ) LD A, O1H
B7AE Z23180 ' LD (USE_Z).A
87B1 32T4B0 ¢ LD (CALL_NZ),A
B7E4 I22180 LD * (USE_2),A
B7B7 I22280 LD+ (NE_GALL),A
87BA ZEOQ2 . LD A, 02H
87BC I23I580 . . LD (N_CLL_N3),A
. BYBF 3ZE04 LD A, 04H \
= B7C1 I223IBO LD (Nz_CLL_ﬁ) A
B7C4 AF XGR A
B7CS 222780 LD (NZ_W_HL),A
87C8 323980 , LD (RING3) ,A
87CE C3718C JF SCAN4S
87CE DERAO NZTIMENT: IN A, (RING_END)
B7DO E&O4 AND  ©4H
87D2 FEQO CF OOH
87D4 CREBB7 JF NZ NZEXITNI
87D7 CD4BYO. CALL CLR_SIGZ
87DA CD&F0 P Tokdd CeRlSsS
87DD CD9SBF J CALL ON_BUSYZ
87EQ [ZEQL EWW_TU: LD A,01H
B7E2 I22AB80° T (NZFUT) . A
B7ES C3718BC JP SCAN4
87E8 TEOL NZEXITNI: & LD-7° A01H o
87EA 322780 : LD (N2 W_HL),A
B7ED Z23I9BO LD - (RINGZ),A
B7F0 TEQ4 LD, A,04H
87F2 IR2ZER0 LD (NZ_WHL_N) A
B7FS CI718C JF SCanNg
87F8 CDYSEF NIBUSYNZ: CALL,» ON_BUSYZ
87FB C3E0E7 JF EWW_TU
R7FE DBEYE NZ_T_N4: IN A, (IN_4)
ascdh E&610 AND  10H
£80Z FEOD CF OOH
BEO4 CZ7087 JF NZ N1BUSYNZ ,
8807 IA4980 LD A, (RING4) ‘
2 8048 FEOO CF . OOH | _
" BBOC CZ7AB7 , JFP NZ , N1BUSYNZ
BBOF CDODSO CAL_ ON_RGA ~
£812 CDCCEF v CALL ON_RE2
- 8815 CHB2690 ’ caLl. SETTIME4
8818 DEYE o ONZWHLMNG: IN A, LIN_4)
BB1A E610 'k AND  10H
B881C FEOO cr ' O0H AU LUATUSE gﬁ»

L
\



WILLIAM CDMFU1 280 QCSEMHLER - VER?IDN 1.03M EERIAL #00156

- o
. Y~
* 4 M £y

*

% AWD 10H A

SOURCE "TLE~NQME FAEX . ASM 4 )
¢ PAGE 18 >
\
£81E CA4CES JF "7 ,NZTIMENG
8821 EDHOS0 CALL ‘CLR_SIG4
8824 CDADFO ~ T T eAL L TTRLR_SIBE T T
BE27 CDASFO CALL  ONZ_4
8824 ZEOL LD A, O1H
BEZC 324180 LD (USE_4),A
BB2ZF 24480 ‘LD (CALL_N4),A
BE3IZ I22180 . LD (USE_2),A
8835 I22280 LD . (NZ CALL) A
BEIB TEOD LD, A,02H
BBIA 324580 LD ’(NQEEE;N4),A
883D ZECH \ ‘LD A,08H
BB3IF . Z22380 —— LD ANZ_CLL_N) . A
8842 AF XarR A o
8843 ITIZ2780 LD (NZ_W_HL),A
BBaL" T24980 Ly (RING2),A
£849 CIBLEY JF SCANE
B84C DEAC  , NZTIMEN4: IN A, (RING END)
BB4E E&OB AND  OBH
BBSC FEOO CF O0H
8852 C25EBS Jr NZ,NZEXITNG
8855 CDS0K0 CALL CLR_SIG4
8858 CD75%0 CALL CLR_S4
e8se CI7A87 JF N1BUSYNZ
BESE ZTEOL NZEXITN4 : LD AL OLH
BBL0 22780 LD (NZ_W_HL),A
8863 324980 . LD (RING4) ,A
BB66 TEOE bop A, 0BH
8848 I228R0 LD . (N2_WHL_N).A
BBLE [CIB6BY Jr SCANZ
EB&E DESO NZ_T_EX: . IN A, (IN_EXT)
8870 EL40 'AND T 40H
8872 FEOO CFP % QOH
E874 CR7AB7 JF MNZ ,M1EBUSYNZ
BE77 IAOIBO LD A, (USE_EX)
BB7A FEOO CFr 7 O0R
GB7C CR7RE7 JF NZ,N1BUSYNZ
BR7F TEOB LD A, 08H
eeR1 DIBRO ouT (EXT_RELAY),A
£883 3EQL LD * A,01H
£B885 320180 LD (USE_EX),A
BEEB IRCABO LD . (CALL_EX).,A
’BBBE 372180 LD - (USE_Z).
E8BE 322280 LD 1 (NZ_CALLY,A
BB891 IEOR LD ' A,02H
gRE3 320580 LD . (N_CA;L_X),A
8896 IELO . LD A, 10H ‘
8898 I22IBO LD (NZ_CLL_N),A
288 CIBLBY JF,  SCANE -
EBYF DESC CMuz: IN A, (IN_2)
BeAd E4LO
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WILLIAM COMFPUT 280 ASSEMBLER - VER?I
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- SR
SOURCE FILE-NAME: FABX.AEM S

+

geaAr
esnsa

FEQD
C286BE7

i
« G
Al
o
i

&
~.

FOGE 19

A3

cP

JF

BEAT
iBEAA
8LAD
eBRO
8eB=
BBES
EEREe
BEBA
SEEBD
-BBBF
8BC2
82CSH
esc7
eRCA
£8CD
B8CF
eenz
B8D5
B8ED7
E6DA
g8DC
8BDF
8BE1L
BEE4
8BES
EBE7
£BEA
EEED
EBFO
ESF3
88F&
EEF9
8arFc
RRFF
8902
8905
89208
BYOR
BP0E
ee1y
8914
8917
£91A
B91D
B8Y1E
8921
8924
E927
8929

CD4090

LD6PI0
.C3B68B9

ZAZBBO

FEOL

CALF87
FEO4
CATAB7
FEOS
chlgese

JAZ180..

FEGQO
CALABY
TARZZBO
FECO
CAL148%
IAZIBO
FEOL
CAF&LEER
FEO4
CAOZES

FEOSB

CAOEBR?
aF
DIEO

CD4oqu

CD&970
CD5890
CDED90
C386E9

CDEE?O

CD4090
CDOI70
Czess?
ChDO%O
CDAOR0
CD6F90
Cz718C
CDLR7%0
Ciroes
2A2580
CzZD5B88
CD40%0
AF

IR2680,

cz84689
IAZ960
FEOO

C2B0BY

- HLDW

CHKZ2UF:

k3

[
-

TUNG4:

CLRZ21:
ERWZ:

CLR23:
CLRZ24:

TUNGZ:

EXITZ2:

JF
LD
CF
JF
CF
JF
CF
JF
LD
CF
JF
LD
CF
JF
LD
CF

JF

cP
i
CF
JF
XOR
ouT

CaLL
CALL
caLL
CALL

JF

CALL -,
CALL
CALL

JF

catl
CAaLL
CALL

JF

caLL

JF
LD
JF

CALL:

XOR
LD
JF
L.D
Cr

JF

?

Fa

QO
 NZ,SCANT
CALT CURSIG2
CALL

CLR_S2
SCANZ-

A, (NZ_WHL_N)

O1H

Z JN2WHLN1

0O4H

C 7 NRPWHLNE

08R T T

Z  N2WHLN4

A, (USE_Z2)
OOH
Z,EXITZ

A, (NZ CALL)

OOH
Z . TUNG3

Ay (NZ_CLL_N)

O1H
Z,CLR21
04H

Z ,CLR2Z
OBH
Z,CLR=4
A

(EXT_RELAY),A

CLR_SIBG2
CLR_S2
CLR_SIGX
CLR_SX
SCANZ
OFF1_2
CLR_SIGZ2
CLR_SZ
SCANZ
OFF2_3
CLR_SIGZ
CLR_82
SCAN4
OFF2_4
EWWZ2 ‘

A, (N_CLL N2)

TUNGA

CLR_SIGZ2

A

(W_NZ_KEY),A

SCANT
A, (RING2)
OOH

NZ  N2Ctt- -

ON,1.03M SERIAL #001356
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WILLIAM COMFOT ZBO ASSEMBLER -~ VERSION 1.03M SERIAL #001356
) 5 ’ K 2 Y o
SOURCE FILE.NAME: PARX.ASM {? ' - N
. . PABE 20 e
v ! )
E92C IAZSS0 LD A, (N_CLLS NZ)
B92F FEOL NZWHATN: CF O1H
—B931 - CA4189 ’ e s JF e Z yNZCKLID e s - =
. B934 FEO4 CF « O4H
8936 CASLB? JF Z  N2CK3ED
8939 FEOB . CF 0O8H
893E CALEB? N JF Z,N2CK4D )
B9ZE C=BLBY JF SCANZ
8941 DEBE N2CK1D: - N AC(IN_1)
8947 ELL10 AND  “ 10H
8945 FEQO CF " O0OH -
BF47 C28689. JP NZ ,SCANZ
8944 CDRESO CALL OFF1.2
BY4AD CD3EBRO £ALL CLR_SIG1,
T 8950 CDLIRQ CALL CLR_S1 ¢
E953 C3B689 JpP SCANS- -
8954 DEYD NZCKZD: IN A, (IN_3) |
£958 EL1O ' AND 10H
895A FEOQO CF OCH
g95C C2718C JF NZ , SCANS
£95F CDDOYO CALL DOFF2_3
8962 CD4ABRO CaLlL  CLR_SIGE
B945 CD&FSQ cCALL CLR_S3
8968 C3718C JF  SCAN4
P96E DEYE N2CK4D: IN A, (IN_4)
896D E&LLO 3 3 AND  10H
BR4F FEOQO cP OOH
8571 C28489 ~ H JF NZ,SCANT
£974 CDD790 ) . ., CALL OFFZ_4
8977 CD50Y0 - : CAll" CLR_SIG4 z
2974 CD7590 CALL CLR_S4
E97D CIBLEBY9 JF « GSCANZ
BYEO TAZIBO N2CLL: LD, A {NZ_CLL_N)
BSB3 CIIFB9 JF NZWHATN .
E9R4 :
€984 s ¥ ¥FPROBRAM FOR ,EERVICE TEL.ZXYx
B8YBH ;
B986 TAZAEC BCANZ: LD A, (NZFUT)
geEe FEOOQ cF Q0
8988 CIZEBYEER JF NZ, CMUS
BTBE IAIYE0 LD A, (RINGI)
£991 FEOQO C OO
* B993 CZ718C JF. NZ,SCANG
8596 IATLEO ., LD . A, (W_NIZ_KEY)
8959 FEOO CCP oy 00H 7
A99E CIZRARY JF NZ ,WAKEY
E9GE IAT7E0 ’ . LD A, (NI_W_HL) -
89481 FEGO cr O0H ’
29AT C29BEER « JF 0 NZ,CHK3UF ,
g904& DEID TN Ay TN EY T
6548 E&410 JAND 1oH

L
»
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WILLTIAM CHUMPUT Z80 ASSEMBLER — ~ VERSION 1.03M SERIAL #00156
.- . . o ¢ / X . 14
SOURTE FILE. NAME: FAEX.ASM ¢ 5 N ‘
. FAGE 21 o
p L]
BRAA FEOO CF *OOH
89AC CAADRBE JF Z,HLDWE
-B9AF ~FAZ180 - 1D~ =~A(USE=3) ~—
:BYE2 FEOQO CF . OOH
B8%E4 C20FBC ] JrP NZ , CHKZIDW ~
89R7 CD&ESF NINEWKY & CALL ON_DIALZ
89BA DESD | WIKEY: . IN A (IN_Z)
BYEC E&Z0 AND  20H
89BE FEQO = CF OOH
£9CO CZCESY JF o ° NZ,TEBT_Z
8903, ZEOL LD fAQLH -
B9CS Z2ILBO LD (W_N3_KEY),.A
B9CE C3I718C JF SCAN4
89CE CD4BR0 TEST _3: CALL CLR_SIGT, .
E9CE AF ) ¢
BOCF ZRI4E0 LD (W-NZ. KEY),A
89D2 DRESD IN A, (IN_Z)
89D4! ELOF AND  OFH
89D6 FEOL CP 0O1H
89D8! CAEDE? JP Z NI T NL
89DE. FEQZ CP O2H
EYDD CA&4EA JF Z,NZ_T_N2
E9EC FEO4 CF O4H
BREZ CADA4BA JF Z,N3_T_N4 .
BYES FEOC CF OCH
89E7 CASY8E JF Z . NZ_T_EX
89EA .CZE789 ) JF NINEWKY
B89ED' DEBE NZ_T_Ni: NI A, (IN_1) .
BYEF E&10 ,  AND  10H ’
89F1' FEOO LCP YT OOH : -
EPFZ C2598A JP NZ,N1BUSYNZ
B9F&6 ZAL80 LD ~ A, (RING1)
BYF9 FEOQOQ CTF -, OOH
BYFE C2598A JF NZ,N1BUSYNI
EGFE CDEFBF CALL ON_FRG1
8A0L CDD&EF CALLs ON_RBZ
BAO4 CD1790 CaLl. SETTIMEL
8A07 DBEE NZWHLNL IN A, (IN_1)
ERAOY E&10 AND  10H
BAOE FEOO CF OOH -
8AOD CAZ78A JF Z  NITIMENL .

BA1O CD3IB9O

P B8A1Z CDEBT0

BAl6 CDRBERO
BA1T ZEOL
BALE 321180
BALE TR214B0
EAZ1 FT2T180
BAZEGE TRI280 7
BAZ7 ZI23ITBO
8AZA ITEN4

CALL CLR_SIG1 i
CALL CLR_EIGZ
CALL ON1_Z. "

LD - A,01H" .
LD (USE_1),A -
LD (CALL_N1),A

LD (USE_Z),A

LD (NZ_CALL) A

LD " (NIZ_CLL N),A

D AL08H L o
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WILLIAM COMFUT ZIB80 ASSEMBLER -~ VERSION 1,03M , BERIAL
o . ) t )
SOURCE FILE_NAME: FAEX.ASM 5;£a . s
. . | FABE 22 T .
\ \ .
BAZC 321580 ’ LD (N_CLL_N1),A
BAZF AF . XOR A .
- BATG- I 2E780, LD e ANZW_HL) ;A
CBAZIE Z21980 T LD (RING1).A
"BAZ& CI7IBC: - L ~ JE SCANSG
. BAZY DEAO NITIMEN1: IN A, (RING_END)
. BATE E&OL ‘ AND  O1H
' BAZD FEOO - CF OOH
BAZF C24BEA ‘ JF NZ NTEXITN1
BA4Z CDIRF0 - CALL - CLR_SIG1
8A45 CDAZF0 CALL, GBLR.S1
BA4E CIZ598A JF N1BUSYN3
8A4E TEOL L ONZEXITNL: LD A,01H )
. BAAD 327780 - S ED —§ (NS_N_HL?}A
BAS0O IZIER0 LD ' (NE_wHL _N),A
BASE 321980 LookD o HRINGL) ,A
8A56 CI71BC JF i SCAN4
EAS9 CDYFBF NiBUSYNZ: CALL  ONBUSYZ
BASC IEOL LD .} A,0LH
BASE I23IA80 . LD | (NIFUT),.A
8AL1. G3718C 4 JF f SCANA
8A&4 DEJC NZ_T_NZ& ING LAy (IN_2)
BAGLL ELLG AND | 10H
BALE*FEOOD cF OOH ‘
BALA C2598A < JF | NZ,NI1BUSYNZ
BALD TAZI80 LD AVIRINGZ)
BA70O FEOO CF. , OOH
BA72 C2598A A AN, 4 JF NZ,N1BUSYNZ
BA75 CDFYBF ' CALL | ON_RGZ

I TN
ooy T
“t e
., % E.300
o) Ry S
kK
L <
. F
#00156

EA78 CDD&BF ~ CALL! ON_RES
BA7E CDICI0 CAlLL | SETTIMER

BA7E DESC NIWHLNZ ; AN Y A eIN2)
BABO E&10 T . AND ; 10H,
ere2 FEOO CFr " 00H
BAB4 CAEZBRA JF 7 NETIMENZ
8AB7 CD40O90 cALL,, CLR_SIGZ
8ABA CD4BFO CALL CLR_SIGE
EABD CDANYO CALL  ONZ_Z
BAP0 ZEQY LD ALOLH
BAY2 IRZ160 LD . (USE_2),A
EAF5 IT27T480 LD (CALL_NZ),A
EADE IZI180 I.D (USE_T) A

s BAYE 23280 LD ", (NZ_CALL),A

© BAPE ZEOR LD AOZH "
BAA0 T23ITB0 " LD (NZ_CLU_N) .A
BAAT TEO4 LD A, 0aH
EAAS T22580 . LD AN_CLL_N2),A
BAAS AF ) XOR A )
BARY I227R0O e oo LD F (NZ_W_HL),A
BAAC 322980 j LD ' (RINGZ),A 7
BAAF CI716C . JdF sCaNs

i o
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WILLIAM COMFUT 780 ASSEMBLER - VERSION 1.03M SERIAL #00156

- . . L N
SOURCE FILEXNAME: FAEX.ASM , T
) - . PAGE 23

S8AEZ DEAD NITIMEND: IN A, (RING_END)

BAR4 E60R AND  OZH

BARL FEQQ == = =i e e e O s (O e s e s e e s

;BABB [ZC4BA . ar ‘NZ,,NZEXITNZ

BABE CD40OSO CALL CLR_SIGZ

BAEE CDAIP0 _ ‘CALL CLR_SZ

BAC1 C3598A JF N1RUSYNZ

BAC4 ZEDL NIZEXITNZ: LD A,OLH

BACAL ZRIT7HO : LD (N3_W_HL),A

8ACS Z22980 LD " (RINGZ),A

BACC ZEOZ : LD AL O2K -

BACE ZZEBBO y LD (NZT_WHL_N) . A

BAD1 CI718BC ™ JP SCANA | 1

8AD4 DESE NZ_T_N4: IN Ay (IN_4)y

BAD6 E&LO ANMD  10H :

BADB FEOO CF QOH=—~

B8ADA .C24ELE ' ) JF NZ ,NABUSYNZ

BADD IA4980 LD A, (RING4)

BAEC FECD CP.  OOH

BREZ CI4ERE JF- NZ ,N4BUSYNT

BAES ZERL ¢ LD A,21H

BAE7 DZ8D OUT  (FORT3_4),A

BAES 325280 LD (SIGNALZ4) A

BAEC CD2690 CALL SETTIMES4

BAEF DEGE NIWHLNA T IN A, (IN_4)

BAF1 E&10 AND  10H

BAF3 FEOO : CF OOH .

EAFS CAZ3IBR ) JF Z,NITIMENS o

BAFE AF - XDR A -

BAFS DIBD X DUTT" (FDRTZ_4),A

BAFR Z252E0. : LD (SIBNALZ4) A

BAFE CDEZF0 CALL> ON3_4

2EO1 IEGL LD ., A,01H

BEOT IZ4180 LD (USE_4),A

BrO& IZ4480 LD {CALL_N4),.A

BEOY TIZTI80 LL 2 (USE_3),A

8BOC IZIZE0 LD - (NZ_CALL),A

onoF IEQ4 ’ LD £y, C4AH

21l 224580 LD (N_CLL_N4),A

814 ZEOB LD A, GBH

BRlé IZIIBC LD (NZ_CLL_N) A

BE1S AF XOR A aE
*BE1A I2I7E0 LD . (NI_W_HL),A

EB1D 324980 ,-LD +  (RING&),A

BE20 -0I94B0 . JF % SCAN_EX

BEZ2Z DEAD NITIMENS IN A, (RING_END)

8B25 E&OB - AND  OBMH .

EE27 FEOO - CF OOH

BREZ9 CZIESE : JE , NZ,NZEXITNG

EB2C TEZO LD A’ 2OH

BEZE DIED . .BUT  (FPORTZ-4),A .
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WILLIAM CBMFUT ZBO ASEEMBLER —-

SOURCE FILE_NAME: FABX.ASM

VERSION 1.03M SERIAL #00156

A}

£BI0 325280 LD
8EZT CD7590 cALL
OEZ6 JEOL S LD
_BE3IB I2IAB0 " LD,
"BEIE CI9480 JF
BRIE TEOL  NIEXITN4: LD
BE4O I2I78C 5 LD
BRE4T 324980 LD
BB446 TEOS LD
BE4E T23IBBO ==
EB4E CI94E0 JF
BE4E: CDIFBF NABUSYNZ cAaLL
BES1 IEOL p ‘ LD
RESI I23IAB0O LD
BES6 CIP480 JF.
BESY DEBO NZ_T_EX: IN
BESE E&40 AND
EESD FEQO CF
BESF C2598A JF
BELZ IANLBO LD
£B6S FEOO cP
BBL7 CZ39BA JF
EE6A TEOS LD
eB&C DIRBO ouT
BB6E 3EO1 LD
BE70 320180 LD
BE73 IZ04B0 LD
B8R7&6& 323180 ¢ 3 LD
BE79 323280 LD
BE7C 3E04 LD -
BE7E 320580 LD
EBB81 IEL10 P A
BRB3 IZ3IIL0 LD
BES6 CI7i8C JF
BRS9 DETD CHMUZ: InN
£R38 E&10 AND ,
EEED FEOO ce 7
BESF C2718C JF
8EPZ CD4BY0O caLL
BE?5 CD&FRO CALL
BE98 CI71BC JE
BEZE ZAILB0 CHEZUF L
» BEPE FEOL CF-
© BEAO CAO7EA JF
8BAT FEO2 CF .
BEAS CA7EBA arp !
BEAB EEOB CF
BEAA CAEFBA JF
8BAD IAI1E0 HLUDWS: LD
EBREO FEQOQ cE
PEBZ CADSEC JF

.y

/3_“@;‘ _

FASE 24 5

. (SIGNALT4) A

CLR_S4
A,OLH ;
(NIFUT) ,A
SCAN_EX
A, 0LH
(NT_W_HL),A
(RINGA) ,A

A, 0BH
(NZ_WHL_N),A

SCAN_EX

ON_BUSY3 @
AOLH '
(NIFUT) ,A «

"SCAN_EX #

Ay (IN_EXT)

40H

OOH

NZ ,N1BUSYNZ

A, (USE_EX)

OOH

NZ , N1BEUSYNS

A, O8H
(EXT_RELAY),A
A, O1LH
(USE_EX) ,A
(CALL_EX),A
(USE_3),A
(NI_CALL) /A

A, 04H —
(N_CALL_X),A

Ay 1OH

(N3 _CLL_N) A
SCANS

A, {IN_3)

10H

QOH

NZ ,SCANA
LR_SIBG3

CLR_SZ

sCANg

Ay (NZ_WHL_N)
O1H

Z , N3WHLNL

02ZH  »

Z ,NIWHLNZ .
O8H .
Z , NSWHLNA

A, (USE_3)

OOH o
Z,EXITS

- y #
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WILLIAM CEMFUT 280 ASSEMBLER —- VERSION 1.03M SERIAL #00156

- R " /

SOURCE FILE NAME: FAEX.ASHM I o . v
- X FAGE 25 ~ . %

A

LD < A, (N3_CALL)

BEES IAIZE0

BEES FEOOQ CF CGOH
e EBBA_CAFERE R Z,TUNBS
.BBED IA3I80 LD, Ay (NI_CLL_N)
"8EBCO FEOL TUNG& ’ CF O1H .
) BEC? CAE1BE JFP Z,CLR31
. 8ECS FEOZ CF OZH
N 8EC7 CAEDSE JF Z,CLR3Z
.BBCA FEOZ ’ . CF. ©BH
8BCC CAFIEEB JF . Z,CLRZ4
BECF AF XOR A m :
8BD0O DIEOQ ouT (EXT_RELAY),A
£BDZ CD4B%0 ‘ . CALL  CLR_SIG3
. EBD5 CD&F9O0 « CALL CLR_SZ ‘=
< BEDE CDS5E90 CALL CLR_SIiGX/
E£EDE 'CDSDF0 CALL  CLR_SX .
8EBDE .CZ718C JF SCANS '
BBE1 CDCZ90 CLRZ1: ., CALL OFFi1 3 °
EBE4 CD4BY0 EWW3: ¢ALL CLR_SI1GT
EBE7 LCD&F90 ‘ caLL  CLR_ &=
BEEA CZ718C e SCANS
EBED CDDOSOC CLR3Z: CALL OFF2_Z .
B8BF0O CIE4BE JP EWWZE .
BEF3 CDDESO CLRZ4: 3 CALL. OFFZ_4
EBF6 CD4BRO CALL CLR_SIG3
BEFS CDLFR0 . CALL CLR_S3
EBFC C394B0 _ JP SCAN_EX
BEFF 3ZA3580 TUNBSE 8 S LD A, (N_CLL_NZ)
BCOZ2 C2COB8B S TUNG6 .
BCOS CD4BRO EXITZ: t , CALL CLR_SI1G3 —
- BCOE AF XOR A
BLOS I2I680 LD _ (W_NI_KEY),A
BCOC CI71BC JF SCAN4S
BCOF TAZZBO CHKZDW: LD * A, (NZ_CALL)
BC1%Z FEOO cF OOH
gC14 CR4EBC JF, NZ,NICLL
BC17 INTSE0 LD 7oA, (N_CLL_NI)
gCiA FECL NIWHATN: CF O1H
eC+C CARCEC JF 7 NICK1D
ECIF TLOZ cr 0%
8C21 CA41BC JF Z JNICK2D ,
8C74 FECE CF OBH . (
» BCZ6 CAS68C JF- Z,NICK4D
- BLC29 C3718C JP ' SCAN4 -
2C2C DEBE NZCK1D: "IN A, (INGL)
BLCRPE E610 AND'  10H
- 8C3I0 FEOO CF OOH
BCIZ C271EC ) JF NZ , SCAN4
: 8C35 CDC290 T . CALL OFFL_3
BC38 CDIB?0 - cAvL  CLR_SIGL -
8CIE CD63IF0 CALL CLR_S1 >
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WILLIAM COMPUT Z80 ASSEMBLER —° VERSION 1.03M SERIAL #00156
N N ’ t Fo
SOURCE FILE. NAME: FAEX.ASM S . N
; « ., PABE 26 e
\ ‘ Al
8CTE C3I718C - JF  * SCAN4
gC41 DESC NIZCKZD: IN A, (IN_2)
T = I S Y o A ¢ R : : AND -~ 1OH e
: BC4AS FEOQ . CF. OOH
8C47 C2718C JF NZ , SCAN4G -
v BC4A. CDDORO . CALL OFF2_Z .
- 8C4D CD40GF0 . cALL CLR_SIBGZ
) 8050 CDLYI0 CALL CLR_S2
BCSZ C3718C " JF SCAN4G
8C56 DESE NZCKAD: IN - A, (IN_4)
8C58 E&10 5 . AND 10H — -
BCSA FEOQOQ 4 % CcF OOH
8C5C C£29480 . \ JrF NZ +SCAN_EX
. .. BCSF CDDESO , CALL OFFZ_4°
T BCeZ CD5090 caLL CLR_SIGJ
BC45 CD75%0 CALL CLR-84
BC68 CI948¢0 11 ‘= JFE SCAN_EX
BCHE ZTAZIRO NICLL : LD A, (NI _CLL _N)
BCGE CZT1ASC : JF "NIWHATN
871 5
BC71 s XXXFROGRAM FOR SERVICE TEL.4X¥X
8C71 7
BC71 C39480 SCANG : JF SCAN_EX
8C74 ZA4AEYD LD A, (N4FUT)
BC77 FEOO CF OOH
8C79 C2758E : JF NZ ,CMU4
BC7C IA4980 2\ ¢ LD. A, (RING4)
8C7F FEOO ) H1 % CF OOH .
BCB1 CR294B0 = PR NZ,SCAN_EX B
BCB4 ZA4480 LD¥" A, (W_N4_KEY) -
- 8CB7 FEOQO ; cF OOH
8BS C2ASEC ‘ JF - NZ,W4KEY
BCBC ZA4780 . LD , A, (N4_W_HL)
BCHBF FEQOD ce " OO
£091 CRE7BE JF NZ , CHE4UF
8CY4 DRESE IN L, A, (IN_4)
*Bo9E ELLO AND 1OH
BLYE FEOQOD CF OOH..
pren CHsvsE JF Z,HLDW4
BCYD IA4L1EC LD A, (LBE_4)
BLAO FEOO CF OOH ’ ;
8CAT CIZFBEE JF NZ , CHEKA4DW '
* BCAS CD758F NANEWKY ¢ CALE ON_DIAL4
" BCAS DESE WAKEY: LOING A (INA)
BCAA E&620 AND. Z20H
BCAC CRE78C JF NZ,TEST_4
-~ BCAF SEOL LD A,OLH : -
BCE1 324480 . ... LD (W_N4A_KEY) ,A .
: CB4 CI5480 , - JF SCAN_EX
8CE7 CDSOT0 TEST_4: call.  cuR_sisa 7 \

BCEA AF . XOR A - -,
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WILLIAM COMFUT ZBO ASSEMELER —&‘VERSIDN 1.03M - SERIAL #00156

- d {‘fn"\b “r
SOURCE FILETNAME: FABEX.ASM 4 ol
-+ FABE 27 s
\
SCBE I24680 LD (W_MN&_KEY),A
e BCEE., DBYE . , IN A, (IN_4)
. BCCO E6OF D TTTTTTANDT TOFHTT -
{ BCC2- FEOL < CPY o OLH
BCC4. CADTEC | aF Z,N4_T_N1 -
' BCC7 FEOZ CF O2H ‘
T gCcce CASOED o JP Z NA_T_N2
8CCC FEOZ CF O3H
BCCE CACOED - JF . I NA_T_NI
BCDL FEOQC ( CF OCH
BCDZ CAZABE [ JF .« I N&ZT_EX
BCD& CIASBC . - ] = NANEWKY
° @CDY DEBE ¢ N4_T_Niz ° . “IN Ay (IN_1D
~- BCDE E&10 AND  10H y
gcpp FEOO TF OOH
BCDF C2458D JF MZTN1EUSYN4
BCEZ TAL9E0 LD Ay (RINGL)
BCES .FEOO : ¢ CP OOH
BCE7 CZASED JF NZ ,N1EUSYN4

CALL  ON_RGL
CALL ON_RB4
caLL SETTIMEL

BLCEA CDEFBF
8CED CDEOEF
BCFO CD17%0

2CFX DEBE NAWHLNT 3 IN A, (IN_1)
8CFS E&10 AND  10H
BCF7 FEOO . CF OOH
BCFS. CARSED JF 7 N4TIMENL
8CFC CDIEF0 ¢ CALL CLR_SIGL
8CFF CDS0%0 . | CALL CLR_SIG4 o
BDOZ CDY790 ; CALL ON1_4 o
- 8DOS ZEO1 f LD " A,01H
8D0O7 321180 b LD {USE_1),A
eDoA 321480 LD~  (CALL_N1),A
8DOD 324180 LD - (USE_4);A
ED10 I242B0 LD (N4_CALL),A
ED1T 3IE43E0 LD (N4_CLL_N),A
BD1& 3EOB LD A,08H
8018 IZ1SE80 LD IN_CLL_N1),A
ED.E AF XOR A
8D1C I24780 LD (N4_W_HL) A
ED1F 321980 LD (RINGL) ,A
BD22 CI94E0 JF SCAN_EX
, 8D25 DRAO N4TIMEND : IN A, (RTNG_END)
£D27 E601 AND 01K |
EDZ2% FEOO . CP OOH
BD2E C2T78D ' JFT NZ,N4EXITNL
- gh2E _CD3ZBF0 CaALL  CLR_S161
8DZ1 CD6L3IF0 CALL CLR_S1
; BD3I4 CZ45ED SRR o ap N1BUSYN4
£DZ7 IEOL NGEXITN1: = LD A,O1H
EDI? 324780 LD (N4 _W_HL)Y A

EDEC ZR4BEO - - LD (N4_WHL_N) A -~
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WILLIAM COMFUT 780 ASSEMBLER — “VERSION 1.03M SERIAL #00156
~ \ i g ANy ..
SOURCE FILE-NAME: FAEX.ASM ’ é@‘x : b
. FAGE 28
EDIF T21980 LD C(RINGL),A
ED4Z CI9480 JF SCAN_EX
BDASCDATEF ~—— NLEUEYN4T~ = ~—--CALL--- ON_BUSY4~ ——
:BD48 IEOL . LD«  A,01H
ED4A I24ABO LD (N4PUT),A -
£D4D CIF480 JF SCAN_EX
8D5S0 DE9C . N4_T_N2: In A, (IN_2)
BDSZ E&10- . AND  10H
£D54 FEOQO CF OOH
£D546 C2458D, JP " NZ,NiBUSYN4
8D59 ZAZ9BO- LD ' A, {RINGZ)
ED5C FEOO TF OQH
ED5SE. G2458D . - g NZ ,NLEUSYN4
. BDp1 CDF98F CALL  DN_RB2 7,
BD&4 CDEOSBF caLL -ON_RB4 ¢
BD&7 CDICTI0 CALL  SEFFIMER
8D&A DEYC NAWHLNZ ¢ IN B, (IN_2) .
BD6C ELLC AND 10H
8D&4E FEOQO [ CF OOH
ED70C CATEBD JF Z  NGTIMEN2
-BD73 CD40F0 cALl  CLR_S16z2
ED76 CDSO90 ? £ALL CLR_SIG%
ED79 CDAFTO cALL  ONZ_4
8D7C IEOL fL A,O01H
8D7E 27180 LD (Uub 2),A
8D81 322480 LD (CALL_NZ),A
EDB4.'324180 . 5 LD (USE_4) A
EDB7 T24280 T A LD (N4A_CALL) LA
£DBA ZE0Z 3 (D~ A,02H
.+ BDBC" F24380 : LD ¥ (N4_CLL_N),A -
eDeF IE08 ¢ LD A; OBH
ED?1 322580 LD ~ (N_CLL_N2),A -
D74 AF . XOR , A :
8D95 IZ4780 LD (NA_W _HLY,A
ehYE 320980 LD (RING2),A
EDYE CIY480 JF SCAh_EX
8DYE DBRO NATIMENZ: IN 0, (RING_END)
BDAC E&LOZ AND  OZH.-
EDAZ FEGO CP OOH
EDA4 CZEOS8D JF NZ,N4EXITNZ
EDA7 CD4AOP0 cALL CLR_SIGZ2 7
8DAA CD&YYO CALL CLR_SZ-
£DAD C3I4SE8D .JF.  NiBUSYN4
BDRO TEOL NAEXITNZ: ., LD. A,0tH "’
BDB2 324780 LD *  (N4_W HL),A
BDES I2298B0 LD = (RINGZ), n
BDBE 3E02 1D A, O2H
BDEA 3I24E80 LD (N4_WHL_N) , A
8DED C394E0 JF SCAN_EX
8DCO DESD N4_T_N3: INT A, IN_E) 7
eDpcz LAND O LOH L I

fag
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NILLIAM'CﬁNPUT 80 ASSEMELER -7 VERSION 1.0ZM - SERIAL #00156

SOURCE FILE- NAME:

Bnc4 FEOQO
BDCE CZ458D

T TTTTTTBDLY TTAZIBO T

FEQO
CZ458D
IELR
‘DEED
IEEHZB0
CD2190
DESD
E&10
FEQO
CAOFBE
AF
DI8D
I25280
CDB290
ZEOL
IT2ITLR0
I2T4BO
324180
T24280
ZEQAL
324380
TEOS
I2T5L0
AF
324780
I2IO80
C3I9480
DEAO
E6G4
FEOQOG
CRoABE

. BDCC
.BDCE
+ epbD1l
. £DD3
: 8DDS
80D8
8DDE
£DDD
8DDF
BDEL
~. ©BDE4
8DES
B8DE7
BDEA
EDED
SDEF
8DF2
8DFs
BDFE
EDFE
8DFD
BEOO
BEOZ
BEOS
BEO&L
BE0Y
.BEOC
SEOF
BE11
BE1T
BE1S
BELR ZEQA
BE1A D3ED
BEIC T25230
EE1F ZEOL
BE21L 324480
EEZ4 CD&FFO
BEZ7 CI94B0
EEZA 3EOL
* BERC 324780
BEZF Z23980
8EZZ ZEO4
BEI4 3I24BBO
-~ BEZT7 (35480
DEBO

BETA
BEIC E&40
FEOD

8EZTE
BE40 CR4ABE

-

FAEX . ASHM

r ll?,_‘\ T

FAGE. 29

A

CF

JF

MAWHLNZ:

N4ATIMENZ:

NAEXTTNZ:

NA_T_EX:

CF .
JP
LD
ouT
LD
cAaLL
IN

AND ¢

CF
JF -
XOR
ouT -
LD
CALL .
)
LD
LD
LD
LD
LD
LD-
LD
LD
XOR
LD
LD
Jpse
IN
AND-
CF
JF
LD
ouT,
LD
LD
LD
caLL
JF
LD
LD .
. LD.
LD -
LD
JP
i
AND
ce
LI

i}

‘s

LD~ ey A RINGE ) e

4

o

QOH
NZ ,NLBUSYNA

QOH

NZ ,N1BUSYN4 .
A, 12H
(FORTZ_4),A
(SIGNALZ4) A '
SETTIMES

A, (IN_3)

10H —

QOH

Z,NATIMENS

Q & \
(F‘ORTZ-__‘F/ ) 4 A
(SIGNALI4).,A
ONZ_4 .
A,01H
(USE_3),A
(CALL_NZ),A,
(USE_4),A
(N4_CALL) ,A

A, 04H
(N4_CLL_N),A
A, 08H
(N_CLL_NZ),A

A I
(N4_t)_HL),A .
(RINGZ) A T
SCAN: EX

A, (RING_END)
O4H

OOH

NZ ,NAEXITN3I
A,048H
(FORTZ_4) ,A
(SIBNALI4) ,A
A,01H
(NAFUT) ,A
CLR_S3

SCAN_EX

A,01H -
(N4_W_HL) ,A
(RINGZEY, A

A, 04H
(N4_WHL_N) , A
SCAN_EX .
A, (IN_EXT)

40H

OOH fA%Us
NZ , XBUSYNE -
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WILLIAM CBMPUT Z80 ASSEMELER - " VERSION 1.03M  SERIAL #001356

) d ff“ -
SOURCE FILE.NAME: FAEX.ASM S e
» . PAGE Z0 -7
BE4AT ZAD1BO - : LD A, (USE_EX)
BE4&4 FEQO ‘ CF OOH
"BE4AG CRAAGE o vt —-JFe NZyXBUSYNG  -= = = e o e
;BE4E IEOB ) . LDY  A,CBH .
8E4D D3IEO ouT (EXT_RELAY) ,A .-
BE4F ZEC1 ‘LD A,01H '
BESI. I20180 LD (USE_EX),A s
BES4 ‘270480 . LD (CALL_EX)4LA
BES7 324180 - LD -~ (USE_4),A
BESA IZ4ZBO LD " (N4_CALL),A
BESD 3EOB LD  'A,B8BH-
BESF 220580 ’ ; LD (N_CALL_X),A
8E&L2 3E10 'y - ~— LD A, 10H .
. BE&4 I24ZBO . ED (N&_CLL_b) ,A :
T BE&7 CIA4B= JF SCANL
BE&LA CDAYSF XBUSYN4S : CALL ON-PUSY4
BE6D .ZEOL LD A,0LH -
BEAF 3I24AB0 LD (NAFUT) , A
BE72 C3IA48F Jp SCAN1
BE75 DEYE R o (UL IN A, (IN_4)
BE77 E&OL AND ~ O1H
BE7% FEOO. CF OOH
BE7B C29480 \ & JF NZ,SCAN_EX
BE7E CDS0%0 CALL CLR_SI1G4
BEBL CD75%90 - " CALL CLR_S4
EEB4 39480 : JF SCAN_EX /
EES7 IA4BEO, CHEAUF: g LD A, (N4_WHL_N)
BEBA FEO1 ] i CF O1H -
BEBC CAF38C JF Z , NAWHLN1 e ! .
BESF FEOZ2 : CF 7" OzZH .
BE91 CALAED Jr 2 s NAWHLNZ
BE94 FEO4 CF ~ 04H
BE9& CADBED . JP o, ZNAWHLNE
BESS 3A4180 HLDWA4 ¢ LD A, (USE_4)
BERC FEOO CF OOH
8EE CIESBE JF 2 EXIT4
BEAL IA42B80 LD A, (N4_CALL)
8EA4 FEOO CF OOH -
EEAL CAEFBE JF Z,TUNG7
BEAY 3A4380 LD Ay (N4_CLL_N)
BEAC FEOL TUNGE: CF O1H i
BEAE CACDBE JF Z,CLR4L
* BEB1 FEGZ2 CF . [ OZH |
BEBT CADYBE ., JP + Z,CLRA4Z2
BEBL FEO4 cr 4 o04H 7
B8EEE CADFBE JF . Z,CLR4Z
BEBE AF XOR A -
8EBC D3IEBO S ouT (EXT_RELAY),A
BEBE CDS0S0 : CALL  CLR_S164 y
BEC1 CD75%90 - CALL CLR_S4

BEC4 CD3BY0 : LGALL CLR_SIGY - S

o
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WILLIAM CDMFUT 280 ASESEMBLER -~ VEzﬁIDN 1.03M

b
"

7109,

SERIAL #0O0156

e

SOURCE FILE" NAME : FABX.AS R
*  PAGE 31
. A2
B8EC7 CDS5DYO CALL CLR_SX
_..BECA C3A487 JF SCANL
. BECD CDC®90 CLR41: CALL ™ oFFi’4
" BEDO .LDS0OR0 EWW4: CALL CLR_SIG4
BEDZ [CD7590 CALL CLR_S4
BED& CI94B0 JF SCAN_EX
8EDY CDD790 CLR4 CALL OFFZ2_4
BEDC CIDOBE JF EWWa
BEDF CDDESO CLR4Z: CALL OFFZ_4
BEEZ CZDOBE JF EWW4
BEES CDS0R0 EXIT4: cALLT CLRSIGA
BEEB AF . XOR . A
BEES 324680 - LD (W_N4_KEY).A
BEEC C39480 Jr SCAN_EX /-
BEEF 3A4580 TUNG7 : LD A, (N_CLL_N4)
BEF2 CICOBER J¥ TUNBE
8EFS TA42B0 CHK4DW: LD A, (N4_CALL)
BEFE FEQO _ CF OOH
BEFA C2518F JF NZ ,NACLL
BEFD ZA4580 LD A, (N_CLL_N4)
BFOO FEOL NAWHATN 2 Cr O1H
BFOZ ‘CA1Z8F JF Z,N4CK1D
BFOS. FEO2 : CF OZH
BFO7 CA278F JF 7 ,NACK2D
BFOA FEO4 CF 04H
BFOC CAZICBF : JF Z ,NACKZD
BFOF CZ9480 . 5 JP SCAN_EX
8F12 DEBE N4CK1Ds o IN - A, (IN_1) .
BF14 E&L0 d AND , -10H —
BF1&6 FEOO CF QOH
BF1E CZ%480 JP Z,SCAN_EX
BF1E CDCYS0 caLl OFF1_4
BF1E CDZB%0 CALL CLR_SIG1
BF21 CD&IS0 CALL CLR_S1
BF24 CI9480 JF SCAN_EX
BF27 DESC NACKZD s IN 77 A, (IN_Z)
BF29 E&L1Q AND 10OH
8F2E FEDO CF O0H"
BFZD 29480 JF NZ ,SCAN_EX
B8FZ0 CDD790 cCaLl. OFF2_4 .
8FZZ CD40OYO CALL CLR_SIGZ )
BF 36 CDLSF0 CALL CLR_S=2
BFZ9 039480 JF © SCAN_EX: .
BF3C DEYD N4CK3D: IN' A, (IN.Z)
BFTE E&10 AND:  10H
BF40 FEOO CF OOH .
BF4Z 029480 JF NZ,SCAN_EX ~
BF45 CDDEYG caLl OFFZ2_4 .
BFAE CD4BYO caLL  CLR_SIGZ , .
BF4B CD&FS0 CALL CLR_83 .
BF4E C394B0 AR SCAN_EX - .
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P S
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LR SR SIS S SRR S
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PR R
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s .
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ER
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~
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WikLIAM CEMPUT Z80 ASSEMBLER -

085
QOE7
“R0BY
QOBE
208D
FOBE

9050,

Q092
024
0h6
Q0I7
099
0B
0D
FOF
F0A0
FOAZ
0A4
QUAL
QOAR
OA?
FOAR
20AaD
FOAF
FOR1L
QORBRZ
FOR4
P0BL
20B8
F0OBA
FOEBR
FOBE
SOC3.
QL2
QOCE
0CH
0Ce
000
FOCF
CDO
D3I
Q0OD6
QOD7
SODA
0DD
90ODE
Q0E1
TOEA
QOES
QOFL
QUES

- . ‘t
SOURCE FILE NAME: FAEX.ASM {}f< ,
: . FAGE 35 *
1
TELO ONL_2: LD  * A,10H
DIDO ouT (SWITCH) ,A
TIE4AD el D ey 4OH
DIDO OUT  (SWITCH):A
ce _RET
JEBO ON1_3: LD a,eoH
DIDO : ouT (SWITCH) A
TEZO . LD A, 20H
DIDO OUT  (SWITCH),A
Co RET »
ZEZO0 ON1_4: LD 1 A,J0H
DO QUT  (SWITCH),A
ZECO LD A,OCOH
DIDO OUT (SWITCH) A&
co RET ¢
ZELD ONZ_T: LD A, LOH
D3DO OUT  (SWITCH),A
TEQO LD A,F0H ‘
DIDO ¢ QUT  (SWITCH),.A
ce k RET ,
ZETO ONZ2_4: LD A, 70H |
DEDO QUT  (SWITCH) A
FEDO LD A, ODOH
D3DO pDUT  (SWITCH) (A
co RET
JERQT ONZ_4: LD A, OBOH
DIDO". 4 : QUT  (SWITCH) A
IEEO ¢ LD A, OEOR
DZEDO OUT  (SWITCH) A
ce . RET . ——
CDES?0 OFF1_2: cALL OFF_1 |
CDEZ90 caLl. OFF_2
ce RET,
CDESTO OFF1_Z: caLll OFF_1
CDEESO caLL OFF_Z
ce "RET,.
CDES9G OFF1_A4: CaLL  OFF_1
CDF390 CaLL OFF_4
ce RET
CDEZ90. OFF2_3: cALL OFF. 2
CREEFOQ CALL OFF_3
ce RET R
CDE990 OFF2_4: caLL OFF_2
CDF390 caLL QOFF-4 '
Ce RET C
CDEERO OFFZ_4: cALL OFF_3
TDFIQ0 cAllL OFF_4
ce e RET
AF OFF_1: XOR A
D3ADO ouT (SWITCH) ,A
co , RET .

.

3
~

.
-

~ VERSION 1.03M SERIAL #001356
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MOTOROLA

m SEMICONDUCT

TECHNICAL DATA

MC3419-1L

TELEPHONE LINE-FEED CIRCUIT

... designed as the heart of 8 circuit to provide BORSHT functions
for telephone service in Central Office, PABX, and Subscriber Car:
rier equipment. This circuit provides dc power for the telephone
{Battery), Overvoltage protection, Supervision features such as
hook status and dia! pulsing, two-wire differential to four-wire
single-ended conversions and suppression of longitudinal signals

2t the two-wire input (Hybrid), and facilitates ringing insertion, .-

Ring trip detection and Testing.

e Totally Upweard Compatible with the MC3418

® All Key Parameters Externally Programmable

e Current Sensing Outpuls' Monitor Status of Both Tip end Ring
Leads for Aukiliary Functions such as: Ground Key, Ring Trip,
Message Waiting Lamp, etc.

e On-Hook Power Below 5.0 mW

e Digital Hook Status Output

® Powerdown input

® Ground Fault Protection

e Operates from Single ~20 V to - 56 V Power Source

® Size and Weight Reduction Over Conventiona! Approaches

® The sale of this product is licensed under Patent No. 4,004,108.
All royalties reiated to this patent are included in the unit price.

SUBSCRIBER LOOP
INTERFACE CIRCUIT
{SLIC}

BIPOLAR LASER-TRIMMED
INTEGRATED CIRCUIT

L SUFAIX
CERAMIC PACKAGE
CASE 726-04

FUNCTIONAL BLOCK DIAGRAM
§ Vee
-------- B1 Mirror )
H VaG Analog Ground
2 : -
1 [a3 mirror L_M ]
: ] | RSO
Ve 150 ;
N ]
gk N ‘
....... ] r{ 5 Rxi RRX . Receiye input
c LY va
< Circuit ‘n Car
| R -
:] I Hook —oHSO &
Status 3
Biss Controt PDi Balance ] 3
Circuht e Network § et
Ring - P tte bl Rell b dotaliatins .
|- DGR PRy PN} B2 Mirror Transmit
l .
: BN A i - 2R . Output
! EN \\L : | A?J L) C:f"
] it > v
H e} 1 J Rix2 I e
"""" F=1° ¢ O ¢ | A2 Marror A3
' | RH RyTx
Covdommmcrceamm——— ) ]
v
VEE 0B )

P



~MC3419-iL

-

MAXIMUM RATINGS (Vohages Referenced to Vec.)

Asting Symbol Value Unh
Voltage VEE ~60 vde
vas VEE 1.0V
Powerdown input Voltage Range VEBI 41510 ~15 vdc PIN CONNECTIONS
Sense Current Hsi 1St mAdc

Steady State 100 K

Pulse — Figure 4 200 . U
Storage Temperature Range Taip ~ 8510 + 150 *C vee E E] VAG
Opereting Junction Temperature Ty 150 °c

{638 = 100°CW Typ) _EP[Z] 7} Rt
OPERATING CONDITIONS (Voitages Referenced to Vec:) 2 BPE E X0

Rating Symbol Value Unit TSI E E 39
~Operating Ambient TA 010 +70 c % .

Tempersature Ranpe CCE E HSO
Ltoop Current i 10 10 120 mA RSI E E__J-] TSO
Voliage VEE -20t0 - 56 Vdc BN R

VoB -2010 VEE [7: E S0
Anelog Ground VAG Vvde EN E E HST

(i = 0to 60 mA) Ot =12 N

{i = D10 120 mA) ~2510 =12 vee [3] 1o} vos
Supervisory Output Vohtage VRSO. VTsp | ~2.0t0 ~20 Vdc

Compliance Range
Hook Status Qutput VHSO +15t0 -20 Vdc
Loop Resistance Ry 0 to 2500 n

TRANSMISSION CHARACTERISTICS (Ry = 600 1

unless otherwise noted.)

Charscteristic Figure Symbol Min Typ Max Unh
Transmit and Receive Gain Varistion 1 VTx/Vi. -03 o +03 dB
{insention Loss} ViLVRx
{1.0 kHz @ 0 dBm input)
Trenshybrid Rejection 1 VIXVRX 1]
{Input — 1.0 kHz @ 0 dBm}
Fixed {1%) Resistor Balance Network -23 -35 -
TFrimmed Balance Network All Types — - 55 —
Leve! Linearity (~48 10 + 3.0 dBm, referenced to 1 dB
0dBm @ 1.0 kHz}
Transmission Vrx/VL -0 .0 +0.1
Reception VIVRX -0.1 0 +0.1
Frequency Response (200-3400 Hy referenced to 1 dB
1.9 kHr @@ 0 dBm)
Transmission VNV ~0.1 0 401
Reception VILVRX -0.1 0 +01
Tota! Distortion (¢ 1.0 kHz, 0 ¢Bm 1 ‘VENRX - - 60 —_— doB
(C-Message Filered) VIxVL — - 60 —_

MOTOROLA TELECOMMUNICATIONS DEVICE DATA
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MC3419-1L ,

TRANSMISSION CHARACTERISTICS (continued) {R| = 600 §) unless otherwise noted.)

Charscteristic Figure Symbo! Min Typ .| Max Unht
idle Channel Noise (VRx = 0V} 1 Vix. VL - 3.0 10 dBrnC
Return Loss (referenced to 600 ohms) @ 1.0 kHz, 1 20 Lo, Rp~ 600 30 - -_ dB

0 dBm . 0198 |Ry+ 600
Longitudinal Induction (60 Hz) 2 VX - 5.0 - dBrnC
{ILON = 35 mA RMS)
Longitudinal Balance (200-3000 Hz) 2 VIXVLON. -45 —_ — o8
VLViON .
ELECTRICAL CHARACTERISTICS (Vgg =~ —48V,Vop = VEe. VAG = O V. R| = 600 0}, Ta = 25°C unless otherwise noted.)

Characteristic Figure Symbol Min Typ | Max Unit
Propagation Delay 1 Tp. VR 1o VL —_ 750 —_ ns
. VRx 10 Ix — 1.2 — Hs
Supply Current — On-Hook 3 ee = 40 200 phA

(VEE = Vo = 56 V. R > 100 M)
On-Hook Power Dissipstion ’ 3 Pp - 1.0 - mw
Ry > 100 MQ2)
Power Supply Noise Rejection 3 VixNee -40 —_ —_ db
(1.0 kHz @& 1.0 VRMS)
Quiet Battery Noise Rejection 3 VIXNVab - -6.0 —_ ¢B
1.0 kHz @ 1.0 Vems! s N
Sense Current 4 mA/mMA
Tip rsotrs! 0.15 017 019
Ring 1RSORSI 0.15 0.17 0.19
Fault Currents 1 mA
T to Vee Hip -— 0 i
Ring to Voo IRing — 2.5 -_
Tip 10 Ring ILoop - 120 -
Tip and Ring 10 Ve Hip #nd lRing - 2.5 T
Anslog Ground Current 1 WAG - 01 2.0 nh
Powerdown Logic Levels BDI ~1.0 -10 pA
ViH -1.2 - - vde
Vit - - ~4.0 Vde
Hook Status Output Current 1 IHSO
(R < 2.5 kM), Vygo = +0.4 Vdc) +1.0 +3.0 - mA
VHsO = - 0.4 vdc) -04 | -5 - mA
(R > 10 k1, VHgo = + 12 Vdc) . ~ 0 +50 BA
VHSO = - 12 Vdc) — 0 ~2.0 T

MOTOROLA TELECOMMUNICATIONS DEVICE DATA
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MC3419-1L

- PIN DESCRIPTIONS

Name

Function

Vec

The positive supply voltage. This point is ground in typical applications.

EP&EN

Loop current sensing inputs. These are connected to the emitters of the PNP and NPN Derlington ~
transisiors. They are tied through 10 0 resistors 1o Ve end Vg, respectively. The maximum
continuous current through these inputs is 240 mA.

3,7

BP & BN

Bese drive outputs. These pins drive the bases of the PNP and NPN trensistors snd are able to sink
or source, respectively, up to 5.0 mA.

4.6

TSI & RSI

Tip end Ring voltage Sensing Inputs. They are low impedance inputs (approximately 600 ) e2ch
l.e., 400 0 + 3 diodes) that translate the voliages on Tip end Ring to & current through resisiors
RY and Rg. TS! is referenced 1o Ve and RSI is referenced to Vg. These pins have 6.0 V zener
diodes (to their respective reference) for protection against overvoltage line surges.

cc

Compensation Capacitor pin. This pin is used 1o stabilize the longitudinal or common mode
circuitry.

Vet

Negative supply voltage. This pin ties 1o the chip substrate. fis operating voltage range is —20 V to
=56 V. It can withstand - 60 V without damage and can sustsin 8 voltage surge 1o ~75 V for less
than 4.0 ms without significent degradation of performance. Most of the loop current and bias

currents fiow through this pin.

10

Vos

Quiet Banery Vohage reference. This is the votiage reference for the RS| pin. his votiage mus1 not
©0 more negative than VEg. The cument through this pin, while poweredAip, is proportions! to
the loop current, aliowing 1t to be used for loop current limiting. The vohtage on this pin, less 4
volts, is the “etfective banery feed voltage for the 2-wire lines even though most of the powet

comes from the VEg supply. 3

n

HST

Hook Siatus Threshold pvonnmmiﬁg resistor input. Ry determines the value of loop resistance at
which on-hook and ofi-hook status is switched.

12

RSO

Ring Sense current Output. This output refiects the voltage stetus of the Ring termine! for vohiages
more positive than Vog. The current is sourced from this output, it is one-sixth insi. fts voltage
range is 0to —20 V and hs saturstion voliage is spproximately —2.0 V.

150

Tip Sense current Output. This output reflects the voliage stetus of the Tip 1erminsl for voltsges
more negative than V. The current is sourced from this output, it is one-sixth gy, its voltege
1ange is OV 10 —20 V snd its saturstion vohiage is spproximately - 2.0V,

14

HSOHED

Hook Status Output. This is a digital output that reflects the condition of the loop resistence. I loop
resistance is less than » predetermined value established by Ry, ususlly Ry < 25 kN, the HSO
pin will be active, L.e., with positive voliage logic (s resisior tied from s +50Vor 412V supply
10 HSO). this pin will sink current 10 Ve (VHSD ® 0 V); with negstive voliage logic (s resistor
tied from s ~ 12 V supply 1o HSOJ, this pin will source current from Ve (ViSO = 0 V). H loop
resistance is grester than o predetermined value sgain established by the seme resistor Ay,
usustly Ry > 10 k), the HSO pin is insctive, i.e., V4SO = logic supply vohage.

15

Powerdown Input pin. This pin is used to deny service 1o the subscriber. A logic tevel 0" (Vi <
= 4.0 V| powers down the MC3£18-1 except for HSO, TSO and RSO. The voltage range of this
high impedance Input pinis =15 V.

16

X0

Transmit current Dutput. This output sinks current 10 Vg end is proportional to trsi + g by 8
ratio of K1 where: K1 « 0.51. hs ssturstion vottage is Vag + 2.5 V typ. (+3.5 V over the
temperature range). This pin ks only sctive during the off-hook power-up condition,

7

RAXI

Receive Input. This input sums ac currents from TXO and the receive voltsge input {VRx) snd
sources all the dc current to TXO. 1 has # low input impedance (15 ) typicatly biased 4.5 V
below the VAG pin vohage during ofi-hook power-up conditions. During powerdown conditions,
the vohages on RXI and TXO can drifi up to VAG?

L]

VaG

Analog Ground Volusge reference input. The input impedance of this pin is much greater than 1.0 M1
It should be ac coupled 10 system ground and could be direct coupled if system ground is
between D'V and —12 V. AC coupling requires 300 kf) to Ve and 0.1 »f 10 system ground. if
V¢ and system ground are common, tie VAG difectly 1o Ve if d¢ toop currents sre stiowed to
90 hipher then 60 mA, VAG should be bissed from -~ 2.5 V10 - 12 V 10 svoid problems ot high

smbien! temperastures.

MOTOROLA TELECOMMUNICATIONS DEVICE DATA
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_MC3419-1L .
FIGURE 7 — BASIC SLIC CIRCUIT
MDA220 ME271 ‘I Vec
N < CR Zlep  Vag P8 -
i t 17 ARx I\R'X
1 - 1 2Cr 3 RX! /oy
1 ep <
Tp_ Rer | ! 3R %"8
+ 16 +
*I_. : H 4 ™0 H'I;(z c);
TSt 15 TX
24 1 ! = . ™ “l
o L l
> < 5
il ! —tst [ psi Hso (™
B ; ! 13 7
1
—t TS0
o ] ] N 2 N
! 1( | / Rso f2
] 17 1
1 U7 Blen  msT.p L
I | MJIE270 Vel Rl .
: .
Ce s VEE a8 <g, ’
Re S i 2y .
i —g 4B V

The hook ststus control circuit supplies the bias cur-
rents to activate the B-Circuit op amps and other sec-
tions of the MC3415-1. To activate the biss currents, the
control circuit compares the current through the sense
resistors, Ry and AT, and the load resistance R with
the current through the hook status threshold program-
ming resistor, Ry, by using outputs from both A1 and
A2 mirrors. The A1 mirror output sources current to the
Ry resistor. (This reduces all internal currents to nesr
zero during the on-hook state in order to efiminate un-
nec Y power nption.) If this current is large
enough the vohage on the HST pin will trip en interna!
comparator, then enother circult compares the current
from the A1 output with that of an A2 output. These
currents must match within = 15%. If so0, HSO will be
activeted and the bias circuits will turn on provided the
voltage on PDI is greater then — 1.2 V. The HSO pin can
have either 8 pull-up resistor or 8 pull-down resistor
and when activated it will switch 1o Ve (0 vohis),

Once the MC3419-1 is powered up, 8 circuit with 8
gein of 20 feeds cument 10 the Ry resistor in order to
keep the biss circuitry active. (The sense resistors are
paralieled with the Darlington transistors which reduces

the sense input currents.} Should the sense input cur-
rents drop below one-twentieth of the required power-
up current, the bias currents will be removed, forcing
a8 power-down condition.

Current mode analog signal processing is critically
dependent bn voltage to current conversion ai the
2-wire and 4-wire inputs. Precise, low-noise voltage
sensing through resistors RT, Ry end Rpy requires
quiet, low impedance terminations at terminals TSI, RS!
snd RXI respectively. For 2-wire signals, terminal Vos
isolates the loop-sensing resistors and current mirrors
from noise at the high-current Vgg terminal. External
filtering from Ve to Vop (“quist battery” terminal)
ensures loop voltapes are senséd without interference
from system supply noise. Vgg noise rejection at sudio
frequencies is typically 60 dB or grester.

Receive input terminsl RX is referenced to the Vag
terming! which references the 4-wire input to the
“analog ground” of the &-wire sipnal source, thus isolat-
ing the“input from power ground voltage transients.
This Isolation otfers 70 dB of noise rejection et sudio
frequencies.

SYSTEM EQUATIONS |

K1 — The turrent gain from hygy + Irs) to TXO only
during en off-hook power-up condition. K1 = D51 =
1%.

= K2 — The current gain from RXI to the collectors of the
off-chip Darlington transistors only during an off-hook
power-up condition. K2 = 85 = 1%,

,
For simplicity, the following equations do not use K1

or K2. instead the actusl numerica! value is used, for

instance {1 4 [2)K1K2) = 1 4+ 1,02 x 85 = 979 is ap-

proximately 98,

Ry — Loop resistsnce. This is & load resistance from Tip *

to Ring snd can be sither ac or dc depending on context.

MOTOROLA TELECOMMUNICATIONS DEVICE DATA
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MC3418-1L

SYSTEM EQUATIONS (continued)

on the Ring lead 10 exceed the power supply voltages,
2 1N4DO7 and en MK1V-135 (Sidac) are used for pro-
tection. The forward voltage drop across the 1N4007,
during normal operation, will not affect the parametric
characteristics of the MC3419-1 since it is “inside” 8
feedback circuit. if the MJE270 is used, the MK1V-135
should be replaced with & lower voltage Sidac or
MO-sorb trensient suppressor.

systems serving only short loops (<700 ), if Rgq and
Rg2 are 620 N or greater, the optotransistor circuit is
not needed, the Hook Status Output will perform ring

" trip on 2 Zero Crossing. The Ring Enable input and the

Hook Status Output interface with standard CMOS and
TTL logic.

The op smp in this circuit is an integral pan of the
following codecs, filters or combos:

An optocoupled transistor circuit is used for ring trip
detection on long lines. it samples only the ac and dc :d‘gmg/a; Mc&?’?:w,d
tinging signal current and uses a simple one pole filter MC 4401/26’; :
to eliminate the low level ac signal. Under worst case )
conditions this circuit will ring trip in 1% to 4 cycles. in
LONG LINES OFF-PREMISE LINES y
Spectfications Off-Hook — <2000 Viogic = 450V
Re — 200 01 Rp — 600 0 On:Hook — >10kN  Vgg — 4210 -56
I (mex) — 60 mA Ry Gsin —00B Volts
200-3400 Hz Protection — 1000V VRinging — (40 V10120
Ry (max) —~ 190001 Tx Gein —0dB VRms)+ VEE
200-3400 Hz Ringer Equivalent — &
Parts List
MPSASE RR - 809k 1% Maiched MOC3030 RYxy  — 121k 1%
2N3905 RY - 8.09k 1% if desired AN2S Ris2 — 676k 1%
2N6S58 Rpy  — a0 5% AR — 287L 1%
MPSAL2 RpR  — %0 5% Rp - 280k 1%
MJIEZT1 RGY — 62001 &% AvTX — 286k 1%
1N4007 RG2 — 000 5% Cy 0.004 pf
MXIVI35 Rgy  — 910 8% CR —  0004uF
1N2007 Rgp — 30k 5% Cc — 000V uf
1N4007 RRT — 20k 5% CRx — 1.0 xF20 V
IN5303 Rc - 26k 5% Crx  — 2.0 uFHOV
INLOO4 Ry —_ 127 k 1-3% CRT —_— 20 uFS.0V
MC3418-1 RHsO — Ve 5% Cog — 10 uFB0 V
SHORT LINES ON-PREMISE LINES
Specifications
Rf — 500N Ry Gain —  -500B
Ry (max) —_ 700 0 Tx Gein — 0d8
Ring Trip —_ <50 ms Viogic —_— +5.0 Vola
Ringer Equivalent — 25 VEE — -201to0 ~66 Vohs
Ro — 600 N VRinging * —_ (40 V 10 20 VRMS)+ VEE
Parts List MOC3030 RHSD — Wk 5%
MJIEZ7 AR - 196k 1% . Rrxy — 196k 1%
MJIEZ?0 RY —_ 196k 1% Cr - 0.004 uF Rrxz — 422k 1%
MPSAS6 ARGy ~— 6200 5% CR  — 0.004 uF RRx ~— 898k 1%
2N3%05 Rg2 — 62001 6% Cc — 0.0044F . Rg — 01k 1%
INADO7 Ry — 811 5% Cpx — 01 uf RvTX — 127k 1%
1N4007 Rgzg  — 30k 5% Crx — 05 uf R - B6k 5%
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4 x 4 CROSSPOINT SWITCH WITH CONTROL MEMORY

The MC142100 and MC145100 consist of 16 crosspoint switches
{analog transmission gates) organized in 4 rows and 4 columns, Both
devices have 16 laiches, each of which controls the state of 8 particular
switch. Any of the 16 switches can be selected by applying its address
to the device and a pulse to the strobe input. The selected crosspoint
will turn on if during strobe, Data In was a one and will turn off if during
strobe, Data In was a zero. In addition the MC145100 will reset all non-
selected switches in the same row as the selected switch. Other
switches are unatfected. In the MC145100, an internal power-on reset

turns off all switches as power is apphed.

Internal Latches Control State of Switches
Power-On Reset (MC145100 Only)

Low On Resistance — Typically on 110 0 @ 10 Vdc
Large Analog Range (Vpp = Vss)

All Pins Are Diode Protected

Matched Switch Characteristics

High CMOS Noise Immunity

MC142100 Pin-for-Pin Replacement for CD22100

MC142100
MC145100

CMOS Mst

(LOW-POWER COMPLEMENTARY MOS)

4 x 4 CROSSPOINT SWITCH

.—MWW VEC RSN L S, T e

Data
Strobe in z
1 B O B o
E 7 7 7
(50_ =] __Ir 7
A e -0 14
R2
[ H [
1 v4 7 7
o b~ = —_ 7
S8 2 s >
13 (3] oH e e
@ & 3 z
i HEE: ] 10
< [ = = 7 7 '
304 S — —/ _
C |- ?4”
» [ [ e [k
- 7 v 4 7
3 ya 7 J)
4 [/
8—‘._1»___.‘ 9 J)I J)IZ 13
[o] [ox} ca

WITH CONTROL MEMORY
i
% - " N
1
L SUFFIX P SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE
CASE €0 CASE 648
ORDERING INFORMATION
MCIEXXXX Sutfix Denotes

Ceraruc Package
Plastic Package
Extended Operating

Bw;

P

A
Temperature Range

&——0C  Lumwted Operating
Temperature Range

PIN ASSIGNMENTS

. MAXIMUM RATINGS (Volages referenced 10 Vg, Pin 81

This device contains Circuitry 10 protect the

3

‘

E Rating Symbot Value Unit inpun'mn:t damage due 10 hgh stanuc

1 [DC Supply Voitage Voo ~0610 +18 vdc ::;9:“"' wlectric finidh; ""“"b":' "k is od-

: - t normal precauuons be wken to

L ;h:,uo:JVollape, All Inputs Vin 05w Vpp+05] vdc avoid appiication of sny voluge hgher than

gh Current ! 5 mAdc maximum raied voliages 1o this hegh im-

.{. | Operaung Temperature Range Ta *c pedance circuit. For proper operstion it is

2 AL Device ~5510 +125 recommended thet Vi, and Vo,q be con-

Y CL/CP Device -40t0 +85 stirained to the renge VgssiV,, or
Storage Temperature Range Taig -850 +150 *C Vou £VpD.

3 Unused control Mputs must sways be ted to

[ . an appropnate I3gKc vohuge leve le.g., evther

F‘— Vss o Vpp).

3

|




MC142100, MC145100 f T
! i
- ANALOG TRANSMISSION GATE
. {CROSSPOINT) SCHEMATIC
1 In/Out Out/in
] VDD‘ L_ Yoo " | VDD VDP — Vop Conirot

wiadpd | JTOA
50 !I ] 50 Out/in

. Vrg
Control = ln/OuID—?—QOullln"
: ¥ j Conuot .
ELECTRICAL CHARACTERISTICS (Vgg=0 V) /
VpD Tiow* . 2°C Thigh*
Characteristic Symbol Voe Min _Max Min “Typ Max Min Max Unh
Operating Voltage MCI45100 | vpp - 4.25 18 4.25 - 8 42 1 Vde
MCI£2100 3 18 3 - 18 3 18
Input Volisge (Logic) "0 Level | vy Vdc
Contro! input 5 - 1.5 - 2.25 0.5 - 1L
10 - 30 - 4 50 30 - 30
15 - 40 - €75, 40 - 40
1 Level | Viy Voo
5 35 - 35 275 - 35 -
10 7.0 - 70 550 - 20 -
See Figure 3 1% ] 10 - no 8.25 - 1.0 - H
Input Current ALl Tn 15 = 201 ~ [2000001] 201 r 21.0 Py ]
Pins2,3,4,6.6,7 CL. cr hn 15 - 203 - 2000001] 403 - 110 ]
Input Capaciance (V= 0) Cin 3 13 i
Digiat inputs 10 - - - 7 15 - -
Swatch inputs/Outputs 10 - - - 50 ™ - - |
Feedihrough Capaciance Cintout =N = -~ - 04 - - - pf
Ourescent Current IAL1 MCI45100 5 S 70 p % 10 = ) v |
- op 10 = 400 - 15 230 - 100 sA.
3 1% - 600 - 120 340 - 200
MC142100 5 - 5 - 0.003 & - 150 . i
Iod 10 -~ 10 - 0.004 10 - 0 »A ,
15 - 20 - 0.006 20 - 600 !
Quiescent Current MTI145100 b - 250 - 55 150 - B ,
ICL. CP Device) ‘0D 10 - 500 - 15 30 - 150 rA i
15 - &0 - M0 | 60 - 300 |
MC142100 5 - 5 f..- Jooa [ s - 150
5%9) 10 - 10 - 0.00¢ 10 - 300 A
15 - 20 - 0 005 20 - 600
On Swate See Frgures b 10 Ron 1) - 270 - 250 300 - 37 o
‘Resistance 10 - 140 "~ 10 170 - 230
Vin= Vpp- Vss 1% - 0 (- 8 15 - 145
S22
On-State Resisiance Dilterence ORon 5 - - - 2% | - - 0
Between Any Two Switches 10 - - - 15 25 -
Vin= VDD~ Vss  Seefigure6 1% - - - 15 x - -
2 .
Inpul/Output Leskage Al | hnipu 15 - 1100 - 204 | 4100 - 2 1000 nA i
Current, Swich Ot Ci.cp 1% - 1 300 - 104 2 X0 - 2 1000
* Viow= 55°C for AL Device, - 80°C o1 CL/CP Dewce . f
Thigh= 4 125°C for AL Device, 2 85°C for CL/CP Device .
'
{
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MC142100, MC145100 .

a

SWITCHING CHARACTERISTICS (Vgg=0, Ta=25°C, C| =50 pFl

. Voo
Charscteristics Symbol Vde Min Typ Max Unit
Propagation Delay Times Vgg»0Vde
Input to Output PLH. PHL 5 - k4] 60 ns
. 10 - 15 X
15 - 10 20
Strobe to Output i
Output “1” 1o High Impedance MC142100| tpr2. tPHZ 5 - 3%0 700 ns
Output “0" to Hiph Impedance 10 - 175 B0
15 - 15 250
Output “1" to High Impedance MC145100) 2. pHz| 6 - £20 1040 ns
Output 0 to High impedancs ) 10 - 215 430
15 - 140 80
High Impedance o Output 1" MC142100§ tpzH, tpZL 5 - 00 600 ns
High impedance to Output “0"* 10 - 150 250
. 15 - 80 160
High tmpedance to Output "1 MC145100 ] tpzH. tpz( 5 - 550 1100 ns
High impedance to Output “0* g 10 - 200 400
4 15 - 130 260
Data in 10 Output MCH12100 | tpzH. tPHZ 5 - 300, 600 ns
- oz tprz | 10 - n'' | 20
15 - 75 150
Data in 10 Output MCI4S100 | tpzi. tPHZ [} - 500 1000 ns
tPzL. P12 10 - 200 400
15 - 120 240
Address 10 Output MC142100 | tpzH. tPHZ 5 - 30 700 ns
P71, P 10 - 135 270
15 - 90 180
Address to Output MC145100 | tp2(. tp12 5 - 500 1000 ns
zH. trz| 10 - 180 300
See Figure 2 15 e 15 20
Minimum Setup Tume
Data In to Strobe MC142100 tsy 5 - 50 190 ns
10 - 10 50
15 - 0 0
Data in 10 Strobe MC145100 sy 5 - 100 200 ns
10 - 40 ;o]
15 - b} 50
Mimmum Hold Time :
Data in to Strobe MC142100 ty 5 - 50 0 ns
10 - po] 150
15 - 10 50
Dawin 1o Strobe MC145100 th 5 - 40 _ 40 ns
10 - 10 200
. 15 - 0 80
Miremum Set Up Times MC142100 tay 5 - 0 180 ns
Address to Strobe . MC145100 10 - o . 50
1 15 - 0 kY ns
Minimum Hold Time MC142100 t L} - 0 10 ns
Address 10 Strobe MC145100 10 - 1] 45
v 15 - 0 £y
Minimum Strobe Pulse Width MCH00}, wwiy 5 - 150 320 ns
MC145100 10 - 50 160
i 15 - 40 B
T
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MC142100, MC145100
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SWITCHING CHARACTERISTICS (continued) IV55=O,!TA=25°C. Cp =50 pF)

{ Vop
Chamcteristics ' Symbol Vde Min Typ Max Unit
Sine Wave Distortion - See Figure 3 - 10 - 05 - %
(Rp =1k, {=1kH2)
Frequency Response {Switch On) See Figure 3 - 10 - 15 - MH;
(R = kD, 20 L0910 Vou/Vin= ~ 3.0 0B} K
Feedihrough Attenuation {Switch Off] See Figure 3 - 10 - -8 - dB
Vyr= 10 Vpp, Fe 1 6 kHz, Ry = 1 kD), C = 15 pF)
Fregquency for Signat Crossiak - 40 dB - 10 - 1500 - kHz
{Vin= 10 Vpp, Switch A N
On, Switch B Off, -110d8 - - - 0.1 - kHz
R = 1k0. C = 15 pF) Ste Figure 4
Crosstaik Controls to Output See Figure5] - —~ 10 - 70 - mV
Ry = 10 k) r
1 S
MCi45100 MC145100
Only' ! - Only
Address Switch Switches Address whch Switches
AlBlc|D Selecied Cleared A8 iCc D Selocted Clesred
0 (o} 0 0 CiR1 o] 1 2 3 0 0 o 1 CIR3 8 8 10 n
1 0 0 0 C2R1 1 0 2 3 1 0 0 1 C2R3 9 B 10 1}
1] 1 0 0 C3R1 2 0 1 3 (o] 1 o 1 C3R3 10 8 9 n
A 1 0 0 CARY 3 ] 1 2 1 1 0 1 C4R3 n.t 8 9 10
0 0 1 o C1R2 4 5 [} 7 Q [ 1 1 CiRa 12 13 RL I R 1Y
1 [ 1 0 C2R2 5 4 6. 7 1 0 1 1 C2R4 13 12 14 15
0 1 1 0 C3R2, 6 4 5 7 0 1 1 1 C3R4 14 12 13 15
1 1 1 [ CAR2 7 4 5 6 1 1 1 1 CAR4 15 12 13 14,
' .
{
TIMING DIAGRAM
MC}!S‘IN/MC'IQ‘ICO
I
!
—ip
2V PT‘"
b 1% A o8
\ .
Strobe J i
1 . Y] fe— -,
6.!5 in H n l | l l
: i th
Address Dor’s Care I Agor} ] ' Don'tCare Addr 2 ] Don't Cate
i
On
Sevitch 1 I
oft .
On
Switch2 ” , I l
OH -

!
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SCL4013B

S CMOS DUAL D-TYPE FLIP-FLO

-~

P.

s

FEATURES

Independent Set and Reset Controls

Static Operation

Logic Edge-Clocked Design

16MMz Toggls Rats @ 10Vde o
Balanced Output Drive Current Specifications

L 2K 2K 3R 3 J

DESCRIPTION '

The SCL4013B consists of two identicsl, inde-
pendent D-type Flip-Flops. These devices can be
used for shift register applications, snd, by con-
necting the O output to the Data input, for counter
snd toggle applications. The logic level present at
the D input is trensferred to the Q output during
the positive-going transition of the Clock pulse.
Setting or resetting is independent of the Clock and
is sccomplished by a high level on the Set or Reset

line, respectively.

TRUTH TABLE
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LOGIC DIAGRAM
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CONNECTION DIAGRAM K

{all packages) A

Bl

. i

Vpp Q2 62 CLy Ry D3 S2 '%

| K T | ] e

14 13 12 111w 9 8 4
SCLA4D138

. 1 2 3 4 S 6 1 3
T J 1 1. 1 T 1 't

Qy Qy €Ly Ry Dy S5¢ Vss -3

¥

At!d sutfix for package: E

c 14-pin Cerdip ‘

/D 14pin Ceramic !

E 14-pin Epony :

' F  14pin Flar N

H Cwip 7 X ¢

i, [4

3 ¥

© %

3

RECOMMENDED OPERATING CONDITIONS . g
For maximum relisbility: :_:'
DC Supply Voltage  Vpp-Vss 31015 T v
Operating Temperature Ta K
C. D, F, H Device . 55104125 ©C
4010485 ©C

E Device

Ay

BLOCK DIAGRAM
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SCL4069UB

CMOS HEX INVERTER

FEATURES

4 Fully “B~-Series Compatible

¢ Diode Protection on all Inputs

% Batanced Output Drive Current Specifications
¢ Pin Compatible with 74C04 -

DESCRIPTION

The SCL4069UB consists of six CMOS'inverter
circuits. The device is intended for general-purpose
inverter applications where the higher output drive
and levei-shifting featurs of the SCL4009UB and
SCL4049UB are not required.® The SCL4069UB is
particularly useful for quasi-linear circuits such as
oscillators {See Applications Information).

*For pln-to-pin compatibllity with the SCL4009UB
and SCL4049UB, the SCLA449UB {s avsilable,

SCHEMATIC DIAGRAM
{one of six inverters)
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Typical current and voltage transfer characteristics

.

1Ba:

CONNECTION DIAGRAM
{all packages)

Vpp 6A 6Y SA SY 4A .4Y

] | S . | 1 1
4 13 12 11w 9 8
SCL4069uUB
1 2 3 4 5 6 7

o UL [
1A 1Y 2A 2Y 3A 3Y Vgg

Add sutfix for packsge:

. € 14-pin Cerdip
D 14-pin Ceramic
E 14-pin Epoxy
/F  14pin Flat
H Chip

RECOMMENDED OPERATING CONDITIONS
For maximum relisbility:
DC Supply Voltage VpD - Vss

Operating Temperature Ta
C, D, F, H Device
E Device

3015 Vdc

-55to +125 ©C
4010 +85 ©C

LOGIC DIAGRAM

1 2
1A o—-Do—c' 1Y
3 4
2A0—{ So—o 2Y
3Ao—5{>o6—o avy
aa 0—9~Do§-o ay
11810
SA O—Do—c
13 12
6A 0—1 >o—o 6Y

Vgs « 7
Vpop = 14

5Y
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5404,/T7T404  Hex inverter . -
Schottky TTL High-Speed TTLy Low“Power Schottky TTL Standsrd TTL 1 Low-Power TTL
Package * Packsge * | Package 5 Package . Package
Device Type Device T Devige JType Device Type Device Type
cP[m[cF YR ICTPIMEF YPe CTPIWMEF YPEIC TP IMEF CIP[M[CF
T SN0 Ju W 1 SN5am0d N w1 { SNSAL S04 N %24 SNSA0 I w2 SNSEL 04 D3N {18
A £N1450¢ 2Ny NN, 1% I SNT4L S0t 30 |NG SN Iy (N 1YL 0L SN T2
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e DITIS0L N DMI4+1D4 KL D&l S04 UMI04 3 NG DM L4 30 INTY F2
PHILIPS N2450¢ a NIaHOL [0 NI2L S04 o ¥ 3H241 /7408 ¢
GNET SS450 ry (8 w.i§ $54r04 AT wli 5844 EBCE
SIGNETICS NI4504 Faad]  (waR NIaHOL F G| NI 0L 2 NI ¥ (AT
SIEMENS - FLRsI 4
FUJ”SU LS (¥ MBaIB g
T
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5408 /7408  Quadruple 2-Input Positive-AND Gate .
Schotthky TTL High-Speed TTL Low-Pawer Schotthy TTL Standard TTL Low-Power TTL
- ’ -
' . Packsge Package Package Package R Package
Device T Device Type Device T Device Type Device Type
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5411/7411

Triple 3-Input Positive- AND Gate

51

Schotthky TTL High-Speed TTL Low-Power Schottky TTL Standsrd TTL Low-Power TTL
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Schottky TTL High-Speed TTL Low-Péwer Schottky PTL Standard TTL Low-Power TTL
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