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ABSTRACT

The automatic pabx 1is convert equipment that used to extension
line input to be more useful by extending 3 external lines to 8 internal
lines for company's inter communication,small factory,house.

Ease of use and can be automatically received to let. the caller.
know the detail automatically receiver system can be programed and change
the data therefore there is no need to have an operator therefore this
make it.

Fast,converment and it is safer to an opertor and can be it use

all the tine
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address

switch select

a b ¢ d
CiR1 0 0 0 0 0]
C2R1 1 1 0 0 0
C3R1 2 0 1 0 0
C4R1 3 1 1 D 0
C1R2 4 0 0 1 D
C2R2 5 1 0 1 0
C3R2 B a 1 1 a
C4R2 7 1 1 1 0
C1R3 B 0 D 0 1
C2ZR3 9 1 0 0 1
C3R3 10 0 1 ] 1
C4R3 11 1 1 0 1
C1R4 12 0 0 1 1
C2R4 13 1 0 1 1
C3R4 14 0 1 1 1
CARA 15 1 1 1 1
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4.3 AMA  DTNF  Decoder 2
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4.12 n78 Control Ringiﬁg Circuit
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FILENAME PABX.ASH

DESCRIPTION CONTROL PABX

-

;5 HARDWARE ANT-32 AND JAZZ-72P
5 ASSEMBLER SXA51
3 START-DATE 01/06/94

SOFTWARE ENG. UDOMCHAI SUGSUTEEPASU

.

AR AR A A ok OOk A R R K R R KK O K 3Kk OO K8 R ok R

ORG 0000H

3R R R AR R R AR BRI AR R R R R Ok Rk ok Rk

sEFRRR R REE INERNAL RAM sk kdoksks

COL_NUHM EQU Z20H
MARK_COL EQU 21H
COL_DATA EQU <2H
COL_STD EQU 23H
COL_HOOK EQU 24H
COL_HOOK1 EQU ESH
COL_HOOK?Z EQU 26H
COL_HOOK3 EQU Z7H
COL_RING1 EQU 28H
COL_RINGZ EQU 29H
COL_.KING3 EQU ZAH

COLBUSY_STATUS EQU 2BH

COLREAD_STATUS EQU 2CH
COL._ON_STATUS ¥QU 2DH
CCLRING_STATUS EQU 2kH

COL_RING EQU 2FH



COL_CNT1
COL_CNTZ
COL_CNT3
COL_CNT4
COL..CNT5
COL_CNT®
EXT_NUM
MARK_EXT
EXT_DATA
EXT_HOOK
EXTBUSY_STATUS
EXTREAD _STATUS
EXTRING.STATUS
EXT_ RING
EXT_CALL_NUM
EXT_CALL..BUFF1
EXT_CALL_BUFFZ
EXT_CALL
EXT1_CALL
EXTZ_CALL
EXT3_CALL
EXT4_CALL
EXT5_CALL

EXT6 _CALL
EXT7_CALL
EXT8_CALL

EQU .

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

-100-

30H
31H
32H
33H
34H
35H
36H
37H
38H
39H
JAH
3BH
3CH
3DH
3EH
3FH
40H
41H
42H
43H
44H
45H
46H
47H
48H
49H
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SRRk kKkkkd INSTALL PORT ¥k ok ks

COLDIS_PORT EQU O0OF800H
COLHOOK_PORT EQU OFBO1H
COLDTNF_PORT EQU O0OFB802H

WORDCTL1._PORT EQU OFBO3H
TOE_PORT EQU O0OFCO1H
DATA_STD_PORT EQU OFCOZH
WORDCTLZ_PORT EQU  OFCO3H

DATAIN_PORT EQU OFEO0OQH
STROBE_PORT EQU OFEO1H
SPEECH_PORT EQU OFEQZH

WORDCTL3_PORT EQU OFEO3H
EXTHOOK_PORT EQU OFEO4H
EXTBELL_PORT EQU OFEOGSH
WORDCTLA_PORT EQU OFEOT7H

WORD1_CTL EQU 31H
WORDEZ_CTL EQU 90H
WORD3 CTL EQU 89H
WORD4_CTL EQU 80H

SHEEREkREEE POWER DELAY sk sk ¥

MOV 5P, #50H

MOV B, #01H

POWER1_DELAY: MOV RO, #20H

POWERZ _DELAY: MOY - R1,#80H
FOWER3I_DELLAY: DJNZ R1,POWERI_DELAY
DJNZ RO,POWERZ_DELAY
DJINZ B,POWERI_DELAY
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s¥kokdckdokkkk CLEAR INTERNAL RAM kskcksckskokdok#

MOY
MOV
CLR_RAM: MOV
INC
DJNZ
MOV
MOV
MOV
MOV
MOV
MOV

B, #301

RO, #20H

@RO, #00H

RO

B, CLR_RAM
COL_HOOK1, #0FFH
COL_HOOKZ2, #0FFH
COL_HOOK3, $0FFH
COL_RING1, $0FFH
COL_RING2, $#0FFH
COL_RING3, #OFFH

Rk RFRkAR % INSTALL PORT sdokkskfkks

MOY
MOY

MOVX.

MOY
MOV
MOVX
MOV
MOY
MOVX
MOV
MOY
MOVX

DPTR, #WORDCTL1_PORT
A, #WORD1_CTL
@DPTR, &

DPTR, #WORDCTL2_PORT
A, #WORD3_CTL
@DPTR, A

DPTR, #WORDCTL3..PORT
A, #WORD4_CTL
@DPTR, A

DPTR, #WORDCTLA_PORT
A, #WORDZ_CTL

@DPTR, A
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s¥kdokskskk CLEAR CROSSPOINT #dkkskkkdkk

LOOP1:

DELAY1:

MOV
MOV
MOVX
MOV
MOVX
MOV
MOVX
PUSH
MOV
MOV
MOVX
MOV
DJINZ
MOY
MOVX
POP
INC
CJNE

A, 200H

DPTR, BDATAIN_PORT
@DPTR, A

DPTR, #STROBE_PORT
@DPTR, A

DPTR, #SPEECH_PORT
@DPTR, A

ACC

A, $0FFH

DPTR, #STROBE_PORT
@DPTR, 4

RO, #80H

RO,DELAY1

&, $00H

@DPTR, &

ACC

A

A, $#10H, LOOP1L

SRRk ® MATN PROGRAM ssfsdfaks

MAIN_LODOP:
LOOP_A:

MOY
MOV

PUSH
LCALL

POF
INC
CJINE

MOV

A, #D0OH
COL_NUM, A
ACC
HAND_FUNC_A
ACC

A

A, #D3H, LOOT_A

4,¥00H



LOOP_B:

MOV
PUSH
LCALL
POP
INC
CJNE
LJMP
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EXT_NUM, A
ACC
HAND.FUNC_B
ACC

A

A,¥08H,LOOP_B
MAIN_LOOP

;¥ ¥skkkkkrk HAND FUNCTION fk ok ok Aok Kok

HAND _FUNC_A:

READ_A:

MOV
MOV
MOVC
MOV
MOV
ANL
JZ
MOV
ANL
JNZ
MOY
ANL
JNZ
MOY
ANL
JNZ
MOV
ANL
JNZ
RET

A, COL_NUM

DPTR, #COLMARK T AB
A,@A+DPTR
MARK_COL, A

A, MARK_COL

A, COL_HOOK
NOHOOK_A

A, MARK_COL

A, COLREAD_STATUS
READ_A

A, MARK_COL

A, COL_ON_STATUS
COL_ON_A

A, MARK_COL

A, COLRING_STATUS
COL_RBT_CLR1

A, MARK_COL
A,COLBUSY_STATUS
COL _BUSY_CLR1

: CHECK

s CHECK

s CHECK

s CHECK

;s CHECK

COLHOOK ESTATUS

COL READ STATUS

C0L ON STATUS

COL RING BACK STAT

COL BUSY STATUS



COL_ON_A:

NOHOOK_A:

COL_EXT1:

ANS_DELAY1:
ANS_DELAYZ:

LJMP

MOV
MOV
MOVC
MOV
MOV
MOVX
ANL
JNZ

RET

MOV
QORL
MOV
MOV
MOVX
MOV
MOV
MOVC
MOY
MOVX
MOV
MOV
DJINZ
DJINZ
MOV
MOY
MOVX
MOV
ORL
MOV

RET
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COL_ON_B

A, COL_NUM

DPTR, #COLRING_TAB
A,@A+DPTR

RO, A

DPTR, #COLDIS_PORT
A,@DPTR

A,R0

COL_EXT1

A, MARK_COL

A, COL_HOOK
COL_HOOK, A

DPTR, #COLHOOK _PORT
@DPTR, A

A, COL_NUM

DPTR, #ANSWER_TAB
4,8A4DTTR

DPTR, #COLDTMF _PORT
@DPTR, 4

R1,#0FFH

R2, HOFFH

RZ, ANS_DELAY?
R1,ANS_DELAY1

A, #00H

DPTR, #COLDTMF_PORT
@DPTR, A

A, MARK .COL
A,COL.ON_STATUS

COL_ON_STATUS, A

;SEND COL HOOK

sDELAY 64 mnS

:SET COL ON STATLUS



COL_RBT_CLR1:

RBT_DELAY1:
RET_DEL.AYZ:
RBT_DELAY3:

COL_RBT_CLRZ:

MOV
ADD
MOV
INC
HMOY
MOV
MOV
DJINZ
DJNZ
DJNZ
MOV
XRL
JZ
RET

LCALL
MOV
ADD
MOV
MOV
MOV
MOV
MOVC

- CPL

ANL
MOV
MOVX
MOV
MOV
MOV

CPL
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A, #COL_CNT1
A, COL_NUM
RO, A

@Rro

B,#01H

R1, HOFFH

RZ, #OFFH
RZ,RBT_DELAY3
R1,RBT_DELAY2
B, RBT_DELAY1
A, $0FFH

A,@RO
COL_RBT_CLRZ

STOP_RBT_COL
A, #COL_RING1
A, COL_NUM
R1,A

A,8R1

@R1, #0FFH

DPTR, #EXTHARK _TAB

A,@A+DPTR
A

A,EXTRING_STATUS
DPTR, #HEXTBELL_PORT

@DPTR, A

EXTRING.STATUS, A

@RO, #00H
A, MARK_COL

A

s CHECK COL COUNTER = FFH

;DELAY COL RING BACK TONE

$STOP COL RING BACK TONE
;STOP EXT RINGING TONE

;CLEAR COL RING = FFH

sCLEAR EXTRING

s SET COL COUNTER = O00H
sCLEAR COI RING STATUS



COL_BUSY_CLR1:

COL_BUSY.CLREZ:

COL_ON_B:

ANL
MOV
LCALL
RET

MOV
ADD
MOV
INC
MOV
XRL
JZ

RET

LCALL
MOV
CPL
ANL
MOV
MOV
MOVX
MOV
MOV
CPL
ANL
MOY
RET

MOV
MOVX
ANL
MOY
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.

A,COLRING_STATUS
COLRING_STATUS,A
BUSY_COL

A, #COL_CNT4
A, COL_NUM
RO, A

@RO

A, #90H

A,@R0
COL_BUSY_CLRZ

STOP..BUSY_COL

A, MARK_COL
A
A, COL_HOOK

COL_HO0K, A

DPTR, #COLHOOK_PORT

@DPTR, A

@R0, #0D0H

A, MARK_COL

A

A, COLBUSY_STATUS

COLBUSY. .STATUS, A

DPTR, #COLDIS_PORT

A,R2DPTR
A H#OTH
RE, A

3SEND COL BUSY TONE

;CHECK COL COUNTER = S0H

$STOP COL BUSY TONE
;STOP COL HOOK

3SET COL COUNTER = 00H
;CLEAR COL BUSY

sCHECK COL DTMF STATUS



DELAYZ:

COL_EXTZ:

COL_EXT3:

MOV
DJNZ
MOY
MOVX
ANL
ANL
JNZ
RET

MOV
ORL
MOV
ANL
JNZ
RET

MOV
MOY
MOVC
ORL
MOV
MOVX
MOY
MOY
MOVX
AKNL
MOY
MOV
MOY
MOVC
CFL
ANL

—1Ua-

h1,ﬂ10H

R1,DELAYZ

DPTR, #COLDIS_PORT
A,@DPTR

A, #DTH

A,RZ

COL_EXTZ

COL_STD,RZ
COL_STD, A
A, MARK_COL
A,COL_STD

COL_EXTS

A, COL_NUM
DPTR, #TOE_TAR1
A,@A+DPTR

A, COL_HOOK

DPTR, #COLHOOK _PORT
@DPTR, A

COL_HOOK, A

DPTR, #COLDTMF _PORT
A,@DPTR

A, #OFH

COL_DATA, A
A,COL_NUM

DPTR, #TOE_TAB1
A,@A+DETR

A

A, COL_HOOK

s5AVE COL STD OF DTHMF

s SEND COL TOE DTHF

sDATA DTHF TO COL STATUS

35TOP COL TOE DTMF



KEY1:

COL_EXT4:

HOOK_LOOP1:

COL_EXTGS:

MOV
MOVX
MOY
MOV
CPL
ANL
MOY
MOY
MOV
ARL
JZ
INC
CJNE
LCALL
RET

MOV
MOV
MOV
RL

MOV
ANL
JZ
LCALL
RET
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DPTR, #COLHOOK_PORT
@DPTR, A

COL_HOOK, A

A, MARK.COL ;CLEAR COL ON STATUS
A

A, COL_ON_STATUS

COL_ON_STATUS, A

RO, #O1H 5CHECK KEY 1-8

A, COL_DATA

A, RO

COL_EXT4

RO

RO, #09H, KEY1

BUSY_COL ;SEND COL BUSY TONE

A,COL_DATA
B,A

A, #80H

A
B,HOOK_LOOF1

COL_RING,A sCHECK EXT RINGING TONE
A,EXT_HOOK

COL_EXTS

BUSY_COL sSEND COL BUSY TONE
A,COL_RING

A,EXTRING_STATUS
COL_EXTB
BUSY_CGL s SEND COL BUSY TONE



COL_EXT6:

HAND_FUNC_B:

EXT_HOOK1:

HOOK_DELAY1:

HOOK_DELAYZ:
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LCALL RBT_COL

MOV
ORL
MOV
MOV
MOVX
MOV
DEC
MOV
ADD
MOV
MOV
MOV
ORL
MOY
RET

HOY
MOV
MOVC
MOV
MOV
MOVX
MOV
MOy
MOY
DJNZ
DJINZ
MOV
MOVYX
XRL
JNZ

A, COL_RING
A, EXTRING_STATUS
EXTRING_STATUS, A
DPTR, #EXTBELL_PORT
@DPTR, A

RO, #COL_DATA

8RO

A, #COL_RING1

A, COL_NUM

R1,A

@R1, COL_DATA

4, MARK_COL

A, COLRING_STATUS
COLRING_STATUS, A

A, EXT_NUM
DPTR, #EXTMARK_TAB
A,8A+DPTR

MARK _EXT, A

DPTR, #EXTHOOK _PORT
A,@DPTR

RO, A

K1, #0AH

R2, #0FFH
R2,HOOK_DELAY2
R1,HOO0K_DELAY1
DPTR, #EXTHOOK_ _PORT
A,@DPTR

A, RO

EXT_HOOK1

sSEND RINGING TONE
;SEND EXT RINGING TONE

; SET EXT RING STATUS

sSET COL RING STATUS

> COMPARE EXTHOOK

sDELAY 5 mS



READ_B:

EXTRINGI1:

NOHOOK_B:

MOV
MOV
ANL
JNZ
MOY
ANL
JNZ
NOY
ANL
JNZ
LJMP
LJNF
LJMP

MOV
ANL
JNZ
MOY
XRL
JZ

MOV
XRL
JZ

MOY
XRL
Jz

MOV
ANL
JNZ
MOV
XEL

JZ
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*

EXT_HOOK, RO
A,MARK_EXT

A, EXT_HOOK
NOHOOK_B

A, MARK_EXT
A,EXTREAD_STATUS
READ_B

A, MARK_EXT
A,EXTRING_STATUS
EXTRING1
NO_EXTRING

READ1

EXTRINGZ

A, MARK_EXT
A,EXTBUSY_STATUS
EXTBUSY_CLR

A, EXT_NUNM

A, COL_HOOK1
COL_CLR10
A,EXT_NUM

A, COL_HOOK?
COL_CLR20

A, EXT_NUM

A, COL_HOOK3
COL_CLR30

A, MARK_EXT
A,EXTRING_STATUS
EXTRING_CLR

A, EXT_NUM
A,EXT._CALL_BUFF1

EXT_CLR1

;s CHECK

;s CHECK

s CHECK

s CHECK

;s CHECK

;s CHECK

: CHECK

s CHECK

s CHECK

EXTHOOK STATUS

EXT READ STATUS

EXTRING STATUS

EXT BUSY STATUS

EXT TO COL 1

EXT TO COL 2

EXT TO COL 3

EXTRING STATUS

EXT TO EXT CH 1
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MOV A,EXT_NUM sCHECK EXT TO EXT CH 2
XRL A,EXT_CALL_BUFFZ
JZ EXT_CLRZ

READ1: RET

EXTBUSY_CLR: TL.CALL STOP_BUSY ;STOP EXT BUSY TONE
LCALL STOP_CROSES
MOV A,MARK_EXT ; CLEAR BUSY STATUS
CPL A
ANL A,EXTBUSY_STATUS
MOY EXTBUSY_STATUS, A
MOV A, MARK _EXT sCLEAR EXT READ STATUS
CPL A
ANL A,EXTREAD_STATUS
MOV EXTREAD_STATUS, A

RET
COoL_CLR10: LJMP COL..CLR1
COL_CLRZD: LJMP COL_CLRZ
COL_CLR30: LJ¥P COL_CLR2

EXTRING_CLR: LJMPF EXTRING_CLR1

EXT_CLE1: LJMPF EXT_CLR._A
EXT_CLRZ: LJHP EXT_CLR_B
COL_CLR1: HOV A,EXT_NUM sSTOP EXT-COL 1 CHANNEL

MOV  DPTR, #COLMARK_TAB1
MOVC A, @AVDPTR

MOV  DPTR, #SPEECH_PORT
MOVX @DPTR, A

MOV A,EXT_NUM

MOV  DPTR, #COLCTL..TAB
MOVC A, @A+DPTR



COL_CLR2:

LCALL
MOY
CPL
ANL
MOV
MOV
MOVX
MOV
ANTL,
MOV
MOV
MOV
CPL
ANL
MOV
RET
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVC

LCALL

MOV
CPL
ANL
MOV
MOV
MOVX
BOV

-113-

STOP_CROSS
A, 011

A

4, COL_HOOK
COL_HOOK, A

DPTR, #COLHOOK_PORT
@DPTR, A

A, #06H

A, COLREAD_STATUS
COLREAD_STATUS, 4
COL_HOOK1, #0FFH
A,MARK_EXT

A

4,EXTREAD_STATUS

EXTREAD _STATUS, A

A,EXT_NUM
DPTR, $COLMARK_TARZ
A,BA+DPTR

DPTR, #SPEECH_PORT
@DPTR, A

A, EXT_NUM

DPTR, #COLCTL_TAB
A,@A+DPTR
STOP_CROSS

A, 8028

A

A,COL_HOOK
COL_HO0K, A

DPTR, #COLHOOK _PORT
@DPTR, A

A, #O5H

sSTOP COL 1 HOOK

; CLEAR COL READ STATUS

sSTOP EXT TO COL 1
s CLEAR EXT READ STATUS

s STOP EXT-COL 2 CHANNEL

;STOP COL 2 HOOK

sCLEAR COL READ STATUS



COL_CLR3:

ANL
MOV
MOV
MOV
CPL
ANL
MOV

RET

MOV
MOV
MOYC
MOV
MOVX
MOV
MOV
MOYC
LCALL
MOV
CPL
ANL
MOY
MOV
MOVX
MOY
ANL
HO¥
MOV
MOV
CFL
ANL
MOY
RET
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A, COLREAD_STATUS
COLREAD_STATUS, A
COL_HOOK2, #0FFH
A, MARK_EXT

A

A, EXTREAD. STATUS

EXTREAD_STATUS, A

A,EXT_NUM

DPTR, KCOLMARK. TAB3
A,@A+DPTR

DPTR, #SPEECH_PORT
@aDPTR, A

A,EXT_NUM

DPTR, #COLCTL_TAB
A,@A+DPTR
STOP_CROSS

A,%04H

A

A,COL_HOOK
COL_HOOK, A

DPTR, #COLHOOK PORT
@DPTR, A

A,#D3H

A, COLREAD_STATUS
COLREAD_STATUS, A
COL_HOOX3, #0FFH
A,MARK_EXT

A
A,EXTREAD_STATUS
EXTREAD_STATUS, A

3STOP EXT TO COL 2
;s CLEAR EXT READ STATUS

$STOP EXT-COL 3 CHANNEL

$STOP COL 3 HOOK

;CLEAR COL READ STATUS

5STOP EXT TO COL 3
3CLEAR EXT READ STATUS
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»

EXTRING_CLR1: MOV  A,COL_RING1 ;CHECK COL 1 TO EXT RING
XRL  A,EXT.NUM
JZ READ?
MOV A,COL_RING? ' ;CHECK COL 2 TO EXT RING
XRL  A,EXT_NUM
Jz READ?Z
MOV A,COL_RING3Z ;CHECK COL 3 TO EXT RING
XRL  A,EXT_NUM
JZ READZ
MOV A, #EXT1._CALL s CHECK EXTHOOK
ADD  A,EXT_NUM
MOV RO, A
MOV 4,@R0Q
MOV DPTR, #HEXTMARK_TAB
MOVC A,@A+DPTR
ANL A, EXT_HOOK
JNZ  STOP_EXTRING

READZ: RET
STOP_EXTRING: MOV A,MARK_EXT sSTOP EXT RINGING TONE
CPL A

ANL  A,EXTRING_STATUS
MOV DPTR, #EXTBELL_PORT

MOVX @DPTR, A

MOV EXTRING_STATUS, A ; CLEAR EXTRING

MOV A, #EXT1_CALL s STOP EXT RING BACK TONE
ADD  A,EXT_NUN

MOV RO,A

MOV A, GRO

MOV DPTR, #RBTMARK TARZ

MOVC  A,BA+DPTR



EXT_CLE_A:

MOV
MOVX
MOV
MOV
MOVC
LCALL
MOV
MOV
MOVC
CPL
ANL
MOV
RET

LCALL
LCALL
MOV
ADD
MOV
MOV
MOV
HOVC
MOV
MOVX
MOY
MOY
MOVC
LCALL
MOV
CPL
ANL
MOV
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DPTR, #SPEECH_PORT
@DPTR, A o
A,8R0

DPTR, #RBTCTL_TAB2
A,@A+DPTR
STOP_CROSS

A, &R0

DPTR, #EXTMARK_TAB
A,@A+DPTR

A
A,EXTREAD_STATUS
EXTREAD_STATUS, A

INTER1
STOP_CROSS

4, $¥EXT1_CALL
A,EXT_NUM

RO, A

A, @RO

DPTR, #INTERMARK_TAB1
A,@A+DPTR

DPTR, #SPEECH_PORT
@DPTR, A

A,@RO

DPTR, #INTERCTL_TAR1
A,8A+DPTR
STOP_CROSS

A, #01H

A

A,EXT_CALL_NUN
EXT_CALL_NUM, A

s CLEAR INTERCOM

;CLEAR EXT CALL

1

NUMBER
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-+

MOV EXT_CALL_BUFF1, #0FFH ;CLEAR EXT CALL BUFFER1
MOV A, MARK_EXT sCLEAR EXT READ STATUS
CPL A

ANL  A,EXTREAD_STATUS
MOV EXTREAD_STATUS, A
MOV A,8RO

MOV DPTR, #EXTMARK_TAR
MOVC A,@A+DPTR

CPL A

ANL  A,EXTRFAD_STATUS
MOV  EXTREAD_STATUS, &
RET

EXT CLR_B: LCALL INTERZ ; CLEAR INTERCOM 2
LCALL STOP_CROSS
MOV A, #EXT1.CALL
ADD  A,EXT.NUM
MOV RO, A
MOV A,@&RO
MOV DPTR, HINTERMARK_TABZ
MOVC  A,@A+DPTR
MOV DPTR, ¥SPEECH_PORT
MOVX @DPTR, A
MOV  A,8RO
MOV DPTR, #INTERCTL_TAB?
MOVC A,@A+DPTR
LCALL STOP_CRGSS
MOV  A,#02H ;CLEAR EXT CALL NUMBER
CEL A
ANL A, EXT CALI_NUM
MOV EXT_CALL_NUM, A
MOV EXT_CALL_BUFFZ, #GFFH ;CLEAR EXT CALL BUFFERZ
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MOV A, MARK EXT :CLEAR EXT READ STATUS
CPL A '
ANL A, EXTREAD_STATUS

MOV  EXTREAD. STATUS, A

MOV A,@RO

MOV  DPTR, #EXTMARK_TAB

MOVC A,8A+DPTR

CPL A

ANL  A,EXTREAD_STATUS

MOV  EXTREAD_STATUS, A

RET

sRERckob bk EXTRING  fokkdok¥kdrs

EXTRING2: MOV A, MARK_EXT 5STOP EXT RINGING TONE
CPL A
ANL  A,EXTRING_STATUS
MOV DPTR, #EXTBELL.PORT
MOVX @DPTR,A
MOV EXTRING_STATUS, A sCLEAR EXRING
MOV A,COL_RING1 ;COL 1 TO EXT
XRL  A,EXT_NUM
JZ COL_CH10
MOV  A,COL_RING2 5COL 2 TO EXT
XRL  A,EXT_NUM
Jz COL_CH20
MOV A, COL_RING3 5COL 3 TO EXT
XRL  A,EXT_NUM
J7 COL_CH3D
MOV  A,4EXT1_CALL $STOP EXT RING BACK TONE
ADD  A,EXT_NUM
MOV RD,A



COL_CH10:
COL_CHZO:
COL_CHz20:
EXT_CH1G:
EXT_CH2Z0:

COL_CH11:

MOV
MOV
MOovC
MOV
MOVX
MOV
MOV
MOVC
LCALL
MOV
ANL
JZ
MOV
ANL
JZ
RET

LJMP
LJMP
LJMP
LJMP
LJMP

MOV
MOV
MOY
CPL
ANL
MOV
MOV
MOV
MOVC
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A,@R0Q
DPTR, #RBTMARK_TAB2
A,@A+DPTR

DPTR, #SPEECH_PORT
@DPTR, A

4,@R0 _

DPTR, #RBTCTL_TAB2
A,8A+DPTR
STOP_CROSS
A,EXT_CALL_NUY

A, #01H

EXT_CH10
A,EXT_CALL_NUM

A, B02H

EXT_CHZ2D

COL_CH:1
COL.CHZ1
COL_CH31
EXT_CHI1
EXT_CHZ1

COL_RING1, KOFFH
COL_CNT1, ¥00H

A, 401N

A
A,COLRING_STATUS
COLRING_STATUS, A
A, #00H

DFTR, HRBTMARK_TAB1
A,@A+DPTR

sEXT TO EXT CHANNEL1

sEXT TO EXT CHANNELZ

;CLEAR COL RING1 = FFH
$5ET COL COUNTER1 = QQH
s CLEAR COL 1 RING STATUS

5STOF COL 1 RING BACK TONM



CGL..CHZ1:

MOV
MOVX
MOV
MOV
MOVC
LCALL
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVC
LCALL
MOV
ORL
MOV
MOV
MOV
ORL
MOV
RET

MOV
MOV
MOV
CPL
ANL
MOV
MOV
MOV
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DPTR, #SPEECH_PORT
@DPTR, A

A, #00H

DPTR, #RBTCTL_TAB1
A,@A+DPTR
STOP._CROSS
A,EXT_NUM

DPTR, #COLMARK_TAB1
A,@A+DPTR

DPTR, #SPEECH_PORT
@DPTR, A

A, EXT_NUM

DPTR, #COLCTL_TAB
A,@A+DPTR
CROSS_CTL1

A, %01H

A,COLREAD _STATUS
COLREAD_STATUS, A
COL_HOOK1, EXT_NUY
A,MARK_EXT

A, EXTREAD_STATUS

EXTREAD_STATUS, A

COL_RINGZ, #0FFH
COL_CNTZ, #00H
A,%02H

A
A,COLRING._STATUS
COLRING_STATUS, A
A,#01H

DPTR, HRBTHMARK _TAB1

; SEND COL1-EXT CHANNEL

3SET COL READ STATUS

;SETEXT TO COL 1

sSET EXT READ STATUS

;CLEAR COL RINGZ = FFH
;SET COL COUNTERz = DOH

sCLEAR COL 2 RING STATUS

;STOP COL € RING BACK TO?



COL_CH31:

MOvC
MOV
MOYX
MOV
MOV
MOVC
LCALL
MOV
MOV
MOVC
MOV
MOVX
MOY
MOV
MOVC
LCALL
MOV
ORL
MOV
MOY
MOV
ORL
MOV
RET

MOV
MOY
MOV
CPL
ANL
MOV
MOV
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A,8A+DPTR
DPTR, #SPEECH_PORT
@DPTR, A

A,#01H

DPTR, #RBTCTL_TAB1
A,8A+DPTR
STOP_CROSS
A,EXT_NUM

DPTR, #COLMARK_TAB2
A,@A+DPTR

DPTR, #SPEECH_PORT
@DPTR, A

A,EXT_NUM

DPTR, #COLCTL_TAB
A,BA+DPTR
CROSS_CTL1

A, #02H
A,COLREAD_STATUS
COLREAD _STATUS, A
COL_HOOKZ,EXT_NUM
A, MARK_EXT

A, EXTREAD_STATUS
EXTREAD_STATUS, A

COL_RINGZ, #0FFH
COL_CNT3, #000

A, #04H

A

A, COLRING_STATUS
COLRING _STATUS, A

A, #02Z2H

3 SEND COLZ-EXT CHANNEL

s SET COL READ STATUS

$SET EXT TO COL 2

s SET EXT READ STATUS

sCLEAR COL RING3 = FFH
sSET COL COUNTER3 = QO0H
+CLEAR COL 3 RING STATUS

38TOP COL 3 RING BACK TOh



EXT_CH11:

MOV
MOVC
MOV
MOVX
MOV
MOY
MOVC
LCALL
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVC
LCALL
MOV
ORL
MOV
MOV
MOY
ORL
MOV
RET

LCALL
LCALL
MOV
MOV
HOVC
MOV

DPTR, #RBTMARK_TAB1
A,@A+DPTR

DPTR, #SPEECH. PORT
@DPTR, A

A, #02H

DPTR, #RBTCTL_TAB1
A,@A+DPTR
STOP_CROSS
A,EXT._NUM

DPTR, #COLMARK _TAR3
A,@A+DPTR

DPTR, HSPEECH_PORT
@DPTR, A

A, EXT_NUM

DPTR, #COLCTL_TAB
A,@A+DPTR
CROSS_CTL1

A, $04H

A, COLREAD_STATUS
COLREAD_STATUS, A
COL_HOOK3, EXT. NUM
A, MARK_EXT
A,EXTREAD_STATUS
EXTREAD STATUS, A

INTER1
CROSS5 _CTL1
A,aR0

DETR, HINTERMARK_TAB1

A,BA+DPTR
DPTR, #SPEECH_PORT

3 SEND COL3-EXT CHANNEL

sSET COL READ STATUS

sSET EXT TO COL 3
s SET EXT READ STATUS

3 INTERCOM1



EXT_CHZ21:

MOVX
MOV
MOV
MOVC
LCALL
MOV
ORL
MOV
MOV
Mov
ORL
MOV
RET

LCALL
LCALL
MOV
MOV
MOV(C
MOV
HOVX
MOV
MOV
HOVC
LCALL
MOV
ORL
MOV
MOV
MOY
ORL
MOY
RET
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@DPTR, A
A,@Ro

DPTR, #INTERCTT._TAB1
A,8A+DPTR
CROSS_CTL1

A, EXT_CALL_NUM

A, #01H
EXT_CALL_NUM, A

EXT. CALL_BUFF1, EXT_NUM
A, MARK_EXT

A, EXTREAD_STATUS
EXTREAD_STATUS, A

INTERZ
CROSS_CTL1

A,@R0

DPTR, #INTERMARK TABZ
A,8A+DPTR

DPTR, #SPEECH_PORT
8DPTR, A

A, 8RO

DPTR, #INTERCTL_TABZ
A,@A+DPTR

CROSS_CTL1
A,EXT_CALL_NUM

A, ¥02H
EXT_CALL_NUM, A
EXT_CALL_RUFFZ,EXT_NUM
A,MARK_EXT
A,EXTREAD_STATUS
EYTREAD_STATUS, A

;SAVE EXT CALL NUMBER

sSAVE EXT CALL BUFFERI1

s SET EXT READ STATUS

;s INTERCOM2

;SAVE EXT CALL NUMBER

:SAVE EXT CALL BUFFERZ
sSET EXT READ STATUS
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-

s¥REERdkkk  NO EXTRING  soksfkdkkdkdk

NO_EXTRING: MOV A,EXT_NUM

MOV DPTR, #DIALMARK TAB

MOVC A, @A+DPTR

MOV  DPTR, #SPEECH_PORT

MOVX @DPTR, A

MOV A,EXT_NUM

MOV DPTR,#DIALCTI TAB

MOVC  A,@A+DPTR

LCALL CROSS_CTL1

MOV B, #0CH
DIAL_DELAY1: MOV RO, %0FQH
DIAL_DELAYZ2: MOV  R1,#0FOH
DIAL_DELAY2:  DJNZ Ri,DIAL_DELAY3

DIJNZ RO,DTAL_DELAY2

DJNZ B,DIAL_DELAY1

MOV  A,EXT_NUM

MOV  DPTR,#DIALMARK_TAB

MOVC A,@A+DPTR

MOV DPTR, #SPEECH_PORT

MOVX @DPTR, A

MOV A,EXT_NUM

MOV DPTR, #DIALCTL_TAE

MOVC  A,@A+DPTR

LCALL STOP_CROSS

MOV A,EXT_NUM

MOV DPTR, #DTMFMARK_TAB

MOVC A,@A+DPTR

MOV  DFPTR, ¥SPEECH. PORT

MOVX @DPTR, A

MOV A, EXT_NUM

sSEND EXT DIAL TONE

:STOP EXT DIAL TONE

;SEND EXT DTHF



DTMF_DELAY1:
DTMF_DELAYZ:
DTMF_DELAY3:

DELAY3:

DTHF_REC:

MOV
MOVC
LCALL
LCALL
MOV
MOV
MOV
DJNZ
DJNZ
DJINZ
MOV
MOVX
ANL
MOV
MOV
DJINZ
MOV
NOVX
ANL
ANL
JNZ
RET

LCALL
MOY
NOVX
ANL
MOV
LCALL
MOV
XEL

-125-

DPTR, #DTMFCTL_TAB
A,8A+DPTR
CROSS_CTL1
STOP_TOE_DTMF

B, #04H

RO, #0FFH

R1, $0FFH
R1,DTHF_DELAY3
RO,DTHMF_DELAYZ
B,DTMF_DELAY1

DPTR, #DATA_STD_PORT
A,8DPTR

A, #30H

RZ,A

R1, #10H

R1,DELAY3

DPTR, #DATA_STD_PORT
A,@DPTR

A, #30H

A,R2

DTMF_REC

TOE_DTNF
DPTR, 4DATA_STD_PORT
A,@DPTR

A, #OFH

RO, A

STOP_TOE_DTHMF

A, RO

A, ¥D9H

EXT.COL1

;STOP EXT TOE DTHF

;CHECK EXT DTMF STATUS

s SEND EXT TOE DTMF

sDATA DTMF TO EXT STATUS

$STOP EXT TOE DTMF
sCHECK KLY 9



EXT_EXT:

EXT_COL1:

EXT_COL2:

MOY
XRL
JZ
LCALL
LCALL
LCALL
RET

LJMP

LCALL
LCALL
HMOY
ANL
JZ
MOY
ANL
JZ
MOV
ANL
JZ
LCALL
RET

MOV
HOY
MOVC
MOY
MOVX
HOY
MOV
HOVC
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A,R0O

A, #0AH
EXT_EXT
STOP_DTHF
STOP_CROSS
BUSY_EXT

EXT_EXT1

STOP_DTMF
STOP_CROSS
A, COL_HOOK
A, #01H
EXT_COLZ
A, COL_HOOK
A, #02H
EXT_COL3Z
4, COL_HOOK
A, %04H
EXT_COLA
BUSY_EXT

A, EXT_NUM

DPTR, #COLMARK _TAB1
A,@A+DPTR

DPTR, #SPEECH. PORT
@DPTR, A

A,EXT_NUN

DFTR, #COLCTL_TAR
A,@A+DPTR

sCHECK KEY 0

; STOP EXT DTMF
;STOP CROSSPOINT
;SEND EXT BUSY TONE

;STOP EXT DTMF
; STOP CROSSPOINT
sEXT TO COL 1

sEXT TO COL 2

sEXT TO COL 3

sSEND EXT BUSY TONE

sSEND EXT-COL 1 CHANNEL



EXT..COL3:

LCALL
MOV
ORL
Moy
MOV
MOVX
MOV
ORL
MOV
HOV
MOV
ORL
MOV
RET

MOV
MOV
MOVC
MOV
MOVX
HOV
MO¥
MOVC
LCALL
MOV
ORL
HDV-
MOV
MOVX
MOV
ORL
MOV
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CROSS_CTL1

4,4#01H

A, COL_HOOK
COL_HOOK, A

DPTR, #COLHOOK_PORT
@DPTR, A

A,401H

4, COLREAD_STATUS
COLREAD_STATUS, A
COL_HOOK1,EXT_NUM
A,MARK_EXT
A,EXTREAD_STATUS
EXTREAD _STATUS, A

A, EXT_NUNM
DPTR, #COLMARK _TAB2
A,@A+DPTR

DPTR, #SPEECH_PORT
@DPTR, 4

A,EXT_NUM

DPTR, §COLCTL_TAB
A,@A+DPTR
CROSS_CTL1

A, #02H

A, COL_HOOK
COL_HOOK, A

DPTH, #COLHOOK_PORT
@DPTR,4

A, 4021

A, COLREAD_STATUS

COLREAD_STATUS, A

sSEND COL 1 HOOK

sSET COL READ STATUS

sSET EXT TG 0L 1

sSET EXT READ STATUS

:SEND EXT-~COL 2 CHANNEL

s 3END COL 2 HOOK

;S5ET COL READ STATUS



EXT_COL4:

EXT_EXT1:
EXT1_DELAY1:
EXT1_DELAYZ:

MOV
MOV
ORL
MOV
RET

MOV
MOV
MOYC
MOV
MO¥X
MOV
MOV
MOYC
LCALL
MOV
ORL
MOV
MOY
MOVX
MOV
ORL
MOV
MOV
MOV
ORL
MOV
RET

MOV
MOV
MOV
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COL_HOOKZ,EXT_NUM
A,MARK_EXT

A,EXTREAD_STATUS
EXTREAD_STATUS, A

4,EXT_NUM
DPTR, #COLMARK_TABS3
A,@A+DPTR

DPTR, #SPEECH_PORT
@DPTR, A

A,EXT_NUM

DPTR, #COLCTL.TAB
A,@A+DPTR
CROSS_CTL1

A, %044

A, COL_HOOK
COL_HOOK, A

DPTR, #COLHOOK _PORT
@DPTR, A

A, #04H

A, COLREAD_STATUS
COLREAD_STATUS, A
COL_HOOK3,EXT_NUM
A, MARK_EXT

A, FXTREAD_STATUS
EXTREAD_STATUS, A

B, #04H
RO, KOFFH

R1, HOFFH

;SET EXT TO COL 2
sSET EXT READ STATUS

s SEND EXT-COL 3 CHANNEL

s SEND COL 3 HOOK

:SET COL READ ETATUS

s SET EXT TO COL 3
;SET EXT READ STATUS

sEXT TO EXT



EXT1_DELAY3:

EXT_EXTE:

DELAY4:

EXT_EXT3:

EXTZ_DELAY1:
EXTZ2_ DELAYZ:
EXTZ _DELAY3:

DJINZ
DJNZ
DJNZ
MOV
MOVX
ANL
MOY
MOV
DJINZ
MOV
MOVX
ANL
ANL
JZ
LCALL
HOV
MOVX
ANL
MOV
LCALL
MOV
XRL
JZ
LCALL
LCALL
LCALL
RET

MOV
HOY
MOV
DJNZ
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.

R1,EXT1_DELAY3
RO,EXT1_DELAY2
B,EXT1_DELAY1

DPTR, #DATA_STD_PORT
A,@DPTR

A, #30H

RZ,A

R1,H10H

R1,DELAY4

DPTR, #DATA._STD_PORT
A,@DPTR

A, 330H

A R?

EXT_EXTZ

TOE_DTMF

DPTR, HDATA_STD_PORT
A,@DPTR

A, #0FH

RO, A

STOP_TOE_DTHF

A,RD

A, 4010

EXT_EXT3

STOP_DTMF
STOP_CROSS

BUSY_EXT

B, #04H
RD, #OFFH
R1,H#0FFH
R1,EXT2 DELAYS

s CHECK EXT DTMF STATUS

;SEND EXT TOE DTMF

:5TOP EXT TOE DTMF

sCHECK KEY 1 (EXT KEY)

;8TOP EXT DTMF EXT

35TOP CROSSPOINT

sSEND EXT BUSY TONE
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DINZ RO,EXT2_DELAY?Z
DJNZ B,EXT2_DELAY1
EXT_EXT4: MOV  DPTR, #DATA_STD_PORT ;CHECK EXT DTMF STATUS
MOVX A,@DPTR
ANL, A, #30H
MOV  R2Z,A
MOV R1,#10H
DELAYS: DJNZ R1,DELAYS
MOV~ DPTR, #DATA_STD_PORT
MOVX A,@DPTR
ANL A, #%30H
ANL.  A,R2
Jz EXT_EXT4
LCALL TOE_DTNF $SEND EXT TuE DTMF
MOV  DPTR, #DATA. STD_PORT
MOVX A,@DPTR
ANL A, #0FH
MOV  EXT_DATA,A

LCALL STOP_TOE_DTHF ;5TOP EXT TCE DTHMF

LCALL STOP_DTHF ;8TOP EXT DTMF EXT

LCALL STOP_CROSS ' sSTOP CROSSFOINT

MOV RO, #01H sCHECR HEY i-8 (EXT KEY)
KEYZ: MOV A,EXT_DATA

XRL A, RO

JZ EXT_EXTS
INC RO
CJNE RD,#08H,KEYZ

LCALL BUSY_EXT ; SEND EXT BUSY TONE
RET
EXT_EXT5: MOV A,EXT_NUM s CHECK EXT XEY

MOY DPTR, #EXT_KEY
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.

MOVC  A,8A+4DPTR
XRL A,EXT_DATA
JNZ EXT_EXT6

LCALL BUSY_EXT : SEND EXT BUSY TONE
RET
EXT_EXT6: MOy A,EXT_CALL_NUM s CHECK EXT CALL

XEL A, #03H
JNZ EXT_EXTT

LCALL BUSY_.EXT :SEND EXT BUSY TONE
RET

EXT_EXTT: MOV A, EXT_DATA
MOV 3,4

MOV A, #B0H
HOOK_LOOPZ: RL A
bJNZ B,HOOK_L.OOPZ
MOV EXT_RING, A ;CHECK EXT RINGING TONE
ANL A, EXTRING_STATUS
JZ EXT_EXTS8

LCALL BUSY_EXT ; SEND EXT BUSY TONE
RET
EXT_EXT8: MOV A,EXT_RING

ANL  A,EXT_HOOK
JNZ  EXT_EXT9

LCALL BUSY_EXT s SEND EXT BUSY TONE
RET
EXT_EXTS: MOV A, $EXT_CALL SSAYE EXT CALL

ADD  A,EXT_DATA

MOV RO,A
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MOY éRo,EXT_NUM

MOV A,EXT_NUM ;SEND EXT RING BACK TONE
MOV DPTR, #RBTMARK _TABZ

MOVC A,@A+DPTR

MOV DPTR, #SPEECH_PORT

MOVX @DPTR, A

MOV A,EXT_NUM

MOV DPTR, #RBTCTI._TAB2

MOVC  A,@A+DPTR

LCALL CROSS_CTL1

MOV  A,EXT_RING ;SEND EXT RINGING TONE
ORL  A,EXTRING.STATUS

MOV EXTRING_STATUS, A

MOV  DPTR, #EXTBELL._PORT

MOVX @DPTR, A

MOV A,MARK_EXT sSET EXT READ STATUS
ORL  A,EXTREAD_STATUS

MOV EXTREAD_STATUS, A

RET

INTER1: MOV A,EXT_NUM ;s INTERCOM1
MOV DPTR, HINTERMARK_TAB1
MOVC A,@A+DPTR
MOV~ DPTR, #SPEECH_PORT
MOVX @DPTR, A
MOV A,EXT_NUM
MOV DPTR, #INTERCTI, TAB1
MOVC A,8A+DPTR
RET

INTERZ: MOY A,EXT_NUM s INTERCOMZ
MOY DPTR, HINTERMARK _TABZ



CROSS_CTL1:

STOFP_CROSS:

MOYC
MOV
MOVX
MOV
MOY
MOVC
RET

MOV
MOVY
MOV
MOVX
HOY
MOY
MOVX
MOV
MOVX
RET

PUSH
MOV
MOV
MOVX
MOY
MOVX
POP
MOV
MOVX
MOV
MOVX
RET
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»

A,@A+DPTR
DPTR, #SPEECH_PORT
@DPTR, A

A,EXT_NUM

DPTR, #HINTERCTL. TAB2
A,@A+DPTR

DPTR, #STROBE_PORT
@DPTR, A

DPTR, #DATAIN_PORT
@DPTR, A

A, 4001

DPTR, $STROBE.. PORT
@DPTR, A

DPTR, #DATAIN_PORT
@DPTR, A

ACC

A, #00H

DPTR, #STROBE_PORT
@DPTR, A

DPTR, #DATAIN_PORT
@DPTR, A

ACC

DEPTR, #STROBE_PORT
@DPTR, A

A, #00H

@DPTR, A

3 SET CROSSPOINT

s STOP CROSSPOINT



STOP_DTMF:

TOE_DTMF:

STOP._TOE._DTMF:

BUSY..COL:

BUSY_DELAY1:
BUSY_DELAYZ:
BUSY_DELAY3:

MOV
MOV
MOYC
MOY
MOVX
MOV
MOV
MOVC
RET

MOV
MOV
HOVC
MOV
HOVX

RET

MOY
MOY
MOVX

RET

MOV
MOV
MOV
DJINZ
DJINZ
DJNZ
MOV
MOV
MOYC

MOV
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A,EXT_NUM

DPTR, #DTMFMARK TAB
A,8A+DPTR

DPTR, $SPEECH_PORT

aDPTR, A

A,EXT_NUM

DPTR, $DTMFCTL_TAB

A,8A+DPTR

A,EXT_NUM
DPTR, $TOE_TAB2
A,@A+DPTR
DPTR, #TOE_PORT

@DPTR, A

A, #00H
DPTR, #TOE_PORT
8DPTR, A

B, #01H

RO, HOAOH

R1, #0FFH
R1,BUSY_DELAYS

RO, BUSY_DELAYZ

'B,BUSY_DELAY1

A, COL_NUM

DPTR, $BUSYMARK .TAB1

A,8A+DLPTR

DETR, #SPEECH. FORT

s STOP EXT DTHF

:SEND EXT TOE DTHF

; SEND COL BUSY TONE



STOP_BUSY_COL:

RBT..COL:
RBT_DELAY4:
RBT_DELAYS:

MOVK
MOY
MOV
HOVC
LCALL
MOY
ORL
MOV

RET

MOY
MOV
MOYC
MOV
MOVX
MOV
MOY
MOVC
LCALL

RET

MOV
MOV
DJINZ
DJNZ
MOV
MOY
MOVC
MOY
MOVX
MOV

MOV
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@DPTR, A

A, COL_NUM

DPTR, ¥BUSYCTL_TABL
A,@A+DPTR
CROSS_CTL1

A, MARK_COL

A, COLBUSY_STATUS
COLBUSY_STATUS, A

A, COL_NUM

DPTR, KBUSYMARK_TAB1
A,@A+DPTR

DPTR, kSPEECH_PORT
@DPTR, A

A, COL_NUM

DPTR, #BUSYCTL.TAB1
A,8A+DPTR
STOP_CROSS

B, #01H

RO, #OFFH

RO, RBT.DELAY5

B, RBT_DELAY4

A, COL_NUM

DPTR, #RBTMARK._TAB1
A,@A+DPTR

DPTR, #SPEECH._ PORT
@DPTR, A

A,COL_NUM

DPTR, $RBTCTL_TAB1

$SET COL BUSY

sSTOP COL BUSY TONE

;SEND COL RING BACK TONE



STOP_RBT_COL:

BUSY_EXT:

BUSY_DELAY4:
BUSY_DELAYS:
BUSY_DELAYG:

MOYC
LCALL
RET

MOV
MOV
MOVC
MOV
MOVX
MOY
MOV
MOVC
LCALL
RET

MOV
MOV
MOV
DINZ
DINZ
DJNZ
MOV
MOV
MOVC
MOV
MOYX
MOV
MOV
MOVC
LCALL
MOV

ORL
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A,@A+DPTR
CROSS_CTL1

A, COL_NUM

DPTR, #RBTMARK_TAB1
A,@A+DPTR

DPTR, #SPEECH_PORT
@DPTR, A

A,COL _NUM

DPTR, #RBTCTL._TAB1
A,@A+DPTR
STOP_CROSS

B, #01H

RO, #0AOH

R1,#0FFH
R1,BUSY_DELAY®

R0, BUSY. DELAY5

B, BUSY_DELAY4

A, EXT_NUM

DPTR, #BUSYMARK_TAB2
A,@A+DPTR

DPTR, #SPEECH_PORT
@DPTR, A

A, EXT_NUM

DPTR, #BUSYCTL_TABZ
A,@A+DPTR
CROSS_CTL1

A, MARK_EXT

A,EXTBUSY _STATUS

;STOP COL RING BACK TONE

s SEND EXT BUSY TONE

sSET EXT BUSY



STOP_BUSY:

STOP _RBT:

COLMARK_TAD:

COLRING.TAB:

MOV
MOV
ORL
MOV
RET
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVC
RET

MOV
MOV
MOVC
MOV
HOVX
MOV
MOV
MOVC
RET

DB
DB

ng

DR
DB

DB
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EXTBUSY_STATUS, A
A,MARK_EXT

A,EXTREAD_STATUS
EXTREAD_STATUGS, A

A,EXT_NUM

DPTR, EBUSYMARK_TAB2
A,@A+DPTR

DPTR, #SPEECH_PORT
ADPTR, A

A, EXT_NUM

DPTR, #BUSYCTL_TAR2
A,8A+DPTR

A,EXT_NUM

DPTR, #RBTMARK_TABR2
A,@A+DPTR

DPTR, #SPEECH_PORT
@DPTR, A

A,EXT_NUM

DPTR, #RBTCTL_TAB2

A,@A+DPTR

01H $COL MARK 1
0ZH ;COL MARK 2
04H ;COT. MARK 2
10H ;COL RINGING
20H ; COT. RINGING

40R 3COL RINGING

1
2

3

3SET EXT READ STATUS

;STOP EXT BUSY

;STOP EXT RING BACK TONE
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ANSWER_TAB: DB 10H ;COL ANSWER 1

DB 20H 3 COL ANSWER 2

DB 40H ;COL ANSWER 3
TOE_TAB1: DB 10H sCOL 1

DB 20H ;COL 2

DB 40H sCOL 3
BUSYMARK_TAB1: DB 01d sCOL 1

DB 05H ;COL 2

DB 094 ;COL 3
BUSYCTL_TAB1: DB 40H ;COL 1

DB 40H ;COL 2

DB 40H ;COL 3
RBTMARK_TAB1: DB 00H sCOL 1
DB 04H ;COL 2
bB OBH sCOL 5

RETCTL_TAB1: DB 40H sCOL 1
DB 401 ;COL 2

(&%)

DB 40H sCOL

EXTMARK_TAB: DB 01H sEXT MARK 11
DB 02H sEXT MARK 12
B 04t ;EXT MARK 13
DB 0B8H sEXT HARK 14
DB 10H sEXT MARK 15
DB 20H sEXT MARK 16
DB 40H sEXT MARK 17

DB 80l ;EXT MARK 18



DIALMARK_TAB:

DIALCTL_TAR:

DTHFMARK_TAR:

DTHFCTL_TAB:

DB
DB
DB
DB
DB
DB
DB
DB

LB
DB
DB
DB
DB
DB
DB
DB

DB
DB
LB
DB
LB
DB
DB
DB

LB
LB
LB
R
DB

O0H
01H
0ZH
03H
00H
01H
02H
03H

04H
04H
04H
04H
GGH
O8H
0BH
08H

O4H
G5H
06H
07H
0BH
09H
0AH
OBH

10H
10H
10H
10H
20H
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; EXT
s EXT
s EXT
sEXT
SEXT
sEXT
s EXT
s EXT

sEXT
sEXT
sEXT
sEXT
s EXT
sEXT
sEXT

sEXT

s EXT
sEXT
; EXT
s EXT

sEXT

11
12
13
14

16
17
18

11
12
13
14

16
17
18

11
12
13

14



TOE_TABZ:

CCLMARK _TAB1:

COLMARK_TABZ:

COLMARK_TAB3:

DB
DB
DB

DB
DB
DB
DB
DB
DB
B
DB

DB
DB
DB
DB
DB
DB
DB
DB
)
DB
DB
DB
DB
h)-)
DB
DB

DB
DB

200
20H
200

O1H
01H
01H
01H
02H
02H
02ZH
02H

00l
01H
02H
0zH
00H
01H
0ZH
03H
04H
05H
06H
07TH
04H
05H
OBH
07H

0BH
09H
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s EXT
s EXT
sEXT

5EXT
sEXT
sEXT
s EXT
s EXT
s EXT
s EXT
;s EXT

s EXT
SEXT
sEXT
s EXT
$EXT
sEXT
sEXT
s EXT
s EXT
s EXT
s EXT
SEXT
s EXT
sEXT
;EXT
s EXT

$EXT

sEXT

16
1Y
18

12
13
14
15
16
17
18

11

13
14
15
18
17
18
11
12
13
14
15
16
17
18

11
12



COLCTL._TAB:

BUSYMARK_TARZ:

BUSYCTL_TABZ:

DB
DB
DB
DB
DB
DB

DB
DB
DB
DB
DB
DB
DB

DB
DB
DH
DB
DE
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

0AH
0BH
08H
08H
0AH
0BH

01H
01H
01H
01H
0ZH
0ZH
0ZE
0zZH

04H
05H
OtH
oTH
04H
05H
06H
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s EXT
s EXT
EXT
sEXT
sEXT
3 EXT

sEXT
; EXT
s EXT
sEXT
s EXT
sEXT
s EXT
s EXT

sEXT
sEXT
sEXT
sEXT
s EXT
s EXT
sEXT
sEXT
sEXT
sEXT
sEXT
sEXT
s EXT
SEXT
sEXT
sEXT

13
14
15
16
17
18

11
12
13

14

18
17

18

16
17
18



RBTMARK_TAB2: DB
DB
BB
DB
DB
DB
DB
DB

RBTCTL_TABZ: DB
DB
DB
DB
DB
DB
DB
DB

INTERMARK._TAB1:DB
DB
DB
DB
DB
B
DB
DB
INTERMARK__TABZ:DB
DB
Dy
DB
DB

DH

08H
08H
0AH
0BH
08H
03H
0AH
OBH

G4H
G4H
O4H
04H
0BH
0BH
0B8H
08H

OCH
O0DH
OFEH
OFH
0CH
0DH
OEH
OFH
00H
01H
02H
03H
GOH

01H
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sEXT
sEXT
sEXT
sEXT
sEXT
sEXT
sEXT
sEXT

sEXT

sEXT

sEXT

FEXT
EXT
sEXT
sEXT

sEXT

s EXT
sEXT
sEXT
sEXT
sEXT
s EXT
SERT
sEXT
sEXT
sEXT
sEXT
s EXT
sEXT
sEXT

11
17
13
14
15
16
17
18

11
12

17
18

11
12
13
14
15
18
17
18
11
12
13
14

16



INTERCTL_TAB1:

INTERCTL_TABZ:

EXT_KEY:

DB
DB

DB
DB
DB
DB
DB
DB
DB
DB

DB
DB
DB
DB
DB
DB
DB
DB

DB
DB
DB
LB
bB
DB
DB
DB
END

0ZH

03H

04
04H
04H
04H
08H
08H
0O8&H

0B8H

10H
10H
10H
10H
20H
20H
204

20H

01H
02H
03H
04H
05H
0BH
O7H

OBH
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s EXT
sEXT

3 EXT
s EXT
s EXT
s EXT
sEXT
sEXT
sEXT
s EXT

sEXT
s EXT
sEXT
sEXT
s EXT
sEXT
s EXT
sEXT

s EXT
sEXT
sEXT
sEXT
sEXT
s EXT
sEXT

sEXT

17
18

11
12
13
14

16
17
18

16
17

18

11
12
13
14

16
17

18
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* LowPower Contumption in Lonnecttons
s Internal Gain Selﬁng Amplifier )
s Adjuitable .Gualdl'.imc - ::t E“ : :: %rl?gr_
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Isa?.cMos MT8870C/MT8870C-1

AC Electrical Characteristics .voo=30v T8 v, =0V, .40°C = Té 1 + 15T, uting Teat Chrcult thown In Figure 2.

Characterhticy Sym Min | Typ! | Max | Units Conditions
1 Tone present detect lime tor 5 1 14 my tHate 12 -
j r Tone ahient Jetecl time toa g5 4 as ms | Note 12
31 1 (Toneduration accept tarc 40 ms | User adjustable
Z :f: Tone duralion reject Ly 344 20 mi | Useradjustable
S| G [interdigit pause accept Yo 40 ms | User adjintable
6 | Interdigit pavse reject ) tpo 20 mi  fUser sdjuntable
7 Prapagationdelay [$110 Q) teg 8 1 ps | TOE=Voo
8| o |Piopagation delay (St 1o $tD) triin n 16 ¥t | TOE=Voo
E E’ Outputdataetup{Qto St} , tono 3 It [T10Ut=Vpp
10] Y |Propsgation delay {TOE 10 Q ENABLE) | 11 50 nt ;"D'dF"’ 10kn,
R - 2 PR bk o
" Propagation delay (TOE to Q DISABLE)| 'PTD f Joo ns A'Jf’d’.df' toka,
L_!i Crystalfelock frequency fe }3.5753)3.5295|31.58)1) MHY
Eﬁ f Clock input rite time ko 110 ng {Ext clock
141 o {Clock Input falf ime Vet . 110 n: JExt clock
Tg_‘ : Clock input duty cycle DCo | €0 | 50 60 % |Ext eock
T6]  [Capacitive load {OSC2) Co 1" 0 | pf

Tiypical igurer are at 15°Cond see fardesign aid only not quaranteed and netwlect 1o praduction friting

- Yoo
L
orrr O—l} A
inpul ol MIB870CMTBE70C !
m R U Voo 111
— - sugt [J—1r— 1 .
(1 s 1o JI—f—ren !
v Ld, si0 P—}—0
O————mee [ mH os | }——0
O—————{] rowN a) [I—4—0
o8 a: | —1——0 HOTES
lul[;mw_{ o4 2 a1 [ ———O 2,0,-100i0 2N

v 1ot B,-10040 £1%
B €. G =100F FS %
Ktal=3SI9548Mar 0 %
L]

Figure 2-Single Ended input Conliguriation




MTBB870C/MT8870C-1 1502.CMOS

MTBET0C-1 AC Electrical Characteristics'. voovtovtsu. vyw v, 20T 8 To 5 4 IS‘t,uinngll(i(uh

thawn in Figuie 2

Characteristia - | $ym Min Typ' | Max | Unlts Notes!
- Vahd input signai levels - 31 +1 dBm [Vpp=5.0V
-_‘_ j;;;rj;om of composite ‘ N E___H m Y '“V"i‘_ _I;?,B.S,S.S
-7 dBm |Vgo=%oV
2 Input Signaf Level Reject 109 Vans 1,569
z Hegative twist accept - df 2,169
4 Positive twist accept . di 11,638
5 frequenty deviation accepl +15% 1 2Hz 23556
3 Frequency deviation reject 1315% 2,359
71 | Third tone tolerance 188 dE 121,45 913
T Noise tolerance -12 - --dB .3,4,5 1.8, 10
9| [Dialtone tolerance MY g8 [2.3.4.58.9 1

»
fTypient hgures sre a1 25 °C and sre fordesignad only mot guarantted and notsubject Yo production Tejring

-

+ON{S

GEmx drcibels aborr o below a releience power of t mWinta 3 E20 ohm ford

Degiurguence contals of aTDTMI taned
Tgne duration s 80 my tone pauvew A0 mE
Srgasteonditioncentitli ol pomingl DTMI Birgquencies

Tonepairndeviatedby 113% 3 THy

bandwidih licnted {3 VH; ] Gaurtinn noist.

thepretine diations frequencier are (IS0 Hrand 440 H) 2 214
§ foramesroripical beitee than 1in 10,000
10 Redecanced de lowest level freguency tamponaenl in DTMF signal

1
i
1
4
1 tothipreiincomparits igrdl ha vt pnequat ampliude
1
1
I

17 Betpigrnced 1o the mmimem wibd sccept level.

17 Tae guard time cpleutation purpotes
1) Aclergrgedto b 0 input DIKF tone bevelat Jictmi 182hm at GYPR) Irrerferenct frequencpiangs between 432 YdOOHL.




MTB8B70C/MTBB70C-1 1502.cMOS

Fin Description

Pins Hame Description SOt

1 M4 [Honnveding Op Amp (Inpul),

1 N - inverting Op Amp (Input)

3] GS Galn Select. Gives access to oulput of Tiont end dilferentinl smplifier fo1 connectinn
of feedbark resitlor.

4 Ve, o |Reference Voltage {Output), Nominally Vgp/2 is used to biss inputs st mid-rail {see
lig.2) '

g IHit tnhibil {Input). Logic high inhibity the detettionof tones representing characters A R,
Cand o this pln input iy intermaily pulled down.

6 PWOH |FPower Down[lnpul) Active Kigh. Fowers down the devite lndlnhnbrts!ht ascillator.
Hiis pien |nput ts internally pulled down.

7 Qs Clu(k(lnpu‘

[} 0%C2 | Clock {Duiput) A 3.579545 MHz crystal connected between ping O3CT and OSC2
tompletes the intermal oseillator eirguit,

9 Vs MNegative Power Suppiy {fnput}

10 10¢€ Thiee State Output Enable {input) Logic high enab! et 1he putputs Q1-Q4 Thispinis
pulled upinternally. -

11-14 Q1 Q4 |Thiee State Data (Output). When enabled by 10t provide the fode torresponding io

: the last valid tane paitreccived {1ee Table 1} W‘henTOE u Lpl‘l(lcw the dals outpuls
are highimpedance.

15 StD Delayrd Steering (Cutput) Fresents s logic hughwhenarc eived tone . pait hasteen
registered and the output latch updaled sbluint tatogic low whenthe voltage on
SUGT falls below Vg, L

16 L[5t Carly Strenng(C}ulput) Presents alogichigh once the digitalalgarithm hag detecled
a valid tane pair (signal condition} Any momentary lots ol signal condition will tause
E5ttoreturn ta s Togic law. i !

1! SUGT [Steering Input/Guard lime IOutpuU!idireniom!. Avoltagegreaterthan Vg,
detected at Steausesthe device toregister the detected tone pair and upduie the
outputlatch. A volisge tess than Viy frees thy device to accept s new tone pait, The
GToulput acti to reset the externalsteering time Constant; itistate Iy 3 function of
E5tand the voltage on St

18 Voo Positive ppwet supply [Input}




MT8B70C/MT8B8B706C-1 1s02cMmOs

Absolute Maximum Ratings’

Farameler Symbol Min Max Units
1| DCPower Supply Vollage Voo & v
_i‘ Voltage on sny pin v, Vi — 0.1 Vpp+ 0.1 v
3} Curcent at any pin (other than supply) [ 10 mA
"2 Stotage temperature tore Y 3 150 “C
5] Package pawer dissipalion i Pp 1000 mw

Dreerding theie watuts may cavie premaneni damage Fusdonaloprislion under thewe conditiont it not Implied.
De:atesbore 75 Cat 16 mw £°C Allleads sotdeied loboud ’

Recommended Op efating Condilions - Volagetara wath iripet Vo ground [V h unien etherwite Hated

Farametes Sym | Min | Typ' § Max | Unltr ]} **"Tesi Conditlons
1 OC Power Supply Voltage Vpp | 4.75 5.0 5.25 v
2 Optrating Tempeidlure To - 40 4+ B85 C
—3 CrystaliClock Treguency fc 1523343 MH2
a CrystaliClock Freq. Tolerance Afc tod NI

lypaalfigarri st 8123 Cand st foi dengnad only. motguasntred sand nptaubiectlo preduciion letbng
..

. 3 * [
DCElectrical Characteristics « vo,» S0vE 58 vy e 0v. 40C = 15 £ « B5°C, unbeis otherwint stated
L

Characteristics Sym " Min Typ: | Max |Units Test Conditions
1] % |Standbytupply current Iboa 100 pA |PWDN=Vpp
z : Operating sunp'y cutrent oo 10 $0 ] mA
3 'l' Fowerconsumplion Fo 15 50 .i-r;W {c=3.579545 MH:
Y
4 Highlevelinput N T vV | V¥op=5.0V
3 tow levelinpyt voltage Vi 1.5 vV [ Vpp=50V . ]
6| ,: Input leakage curient Lty | 0.1 pA {Vin=VYygorVpg
I ER up (tource) current Lo . 15 20 pA JT10E (pin 10}=0,
:l .r Vop=50V
8| 8 [Pult down (sink) current I T a5 | pA |INK=50V, PWON=50V,
Vop=5.0v
9] linput impedance (N4, IN-}| Ry, 10 MO | @ 1 kH:
0] [Steering threshold voltage | Vige | 2.2 25 | ¥ Voo = S0V
| Low level autpul valtage Y‘-’fo_tj Vgt 003 v {Nolosd
E 3 High level butput voltage oM | Vpp0.02 Vv {HNoload
1_31 : Output low {sink] current ol 1.0 258 mA |[Vgpr=04V .
i] v {Etputhighhcuue)cuutn‘. lon oA ok mA [Voyur=4E€V .
151 ¢ [Vagroutput voltage Vet | 24 27 vV |Nolcad, Vpg = 5.0V
16 Vaorculput 1esistance Ron 10 N

Fapathgurei ke 15 Cond st fordengnad only hetguiianieed pndnglaobrate produttion 1esling




Operating Characteristics .voo=s ov s 1%, v, = 0v, 40°C 5 Ty % 4 15°C wntew athermive stoted,
Gsln Selting Amplifier

Characteristics Sym Min Typ' | Max | Units Tést Conditlans

| 1 {Inputleakage current lire 100 hA VS Viy €£Vpp

2{Irput resistance Rin 10 M0
__! tnput offset voltage Vos 25 myV
_i_Powrtluppw::k{ﬁon PSAA 50 dB8 §1tkHz
_S'ﬂ_Cho__mmonmudeltjer.tion CMRR 10 dd | -30Vs V,<ipoVv
£ | DCopenloop voltage gain Avor n da

T | Unity gain bandwidth ic 0.30 MH2

83 Gutput vohade swing ) Vo 40 ’ Vpp [Load 2100 k0 Lo Vys
9 |Macimum capacitive load (GS) C 100 pF '

10 | Mazimum registive load {GS} Ky . 50 kf}

11} Ccmmonmode range Aom 15 Vop fMoload

MTBET0C AC Electrical Chatacleristics’ . vop=$ov £ 1%, vy s0V, €0°C % To § +48°C, uiing Tast :-}('u:u thawn i
4

Figurel .
Characteristics . Sym | S Typ' | Max Units © Hotes*
1 Validinputsignal levels 2 _‘L': 1 d8m 123559
{each tone of composite 375 ! . mVams |1.2.3.5.6.9
vignal) ' . +1 | dem (12,3869
m ,BES | mVamy | 1.2,1,569
_i_l Hegative twist accept & d8 2.1,8,%
3 Potitive twist accept 6 dB 2,146,989
T4 FFrrqucncydevillicn accept +15% ¢t 2H: (s
5] Frequency deviation e, ect $3.5% o 21,554
6| [Third tane toterance T dp |2.3.2,5.9, 10
771 [tioise tolerance ~ -12 g8 }2.3,4.5,7,9.10
B Dialtone tolerance | +122 de 2,345 8 %11

Mppick fgurerare st 15 Cand et fordetign ad only notguirsnired and rotiubyeed to production testing
Yuores
I dime datibe'vabove ot belom neelerence paweral | mWinto s 80G ohm load
" Oigtieguence tansiatjol sl DR tongd
laredurstions 40 my tonepause v A0 my
4 Jigraleonditcon contittt ol rominal DIMT fragquencien
$ fothtanecincampatiletignat have an kqual armphitude
§ Tonepuirindesivtedby FLIS L 240
T bindmedth imiied [T M1 Gaurnian naite
Ethepernedatione Dequencier a-n {153 H and 440 H ) | 2%
¥ Foianqreartate al better than 1in 10,030,
10 Referenced re lewert Tevel liequency companent in DEMF pgnat
11,l;fwlnc|d le the munirmumn v otid Jeceptlevel
i} fo:(ﬂabd [Ee taltulation purposet
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Functional Descriplion

The MTART0C/HATBAI0C-1 mono'ithic DTAMT receiver
offers small size, low pawet contumption and high
performance. ity architecture cantists of 8 Bandsplit
filter section, which tepaiates the high and low
group tones, foltowed by 2 digital counting section
whith verifies the trequency and duration of the
teceived lones belore pajsing the torresponding
todetothe output bus.

filtes Section

Sepaustion of the low-group and high group tones is
szhieved by applying the DTMF signal to the Inputs
of two tixth-order twitched capacitor bandpais
{itters, the bandwidths of which torrespand to the
low and high group frequencies The fifter rertion
alic incotporates notcher st 350 and 440 H2 for
exceptional dial tone rejection {see Figure 4). Eath
tiher output is followed by a gingle order switched
capacitor filter gection which smopothy the signals
prior te limiting Limiting ls pesformed by high-gain
tompa:atons which a2 provided with hysteresis to
prevent detection ef uneanted low-level sigrat.
The outputs of the comparalors provide full rail
fagic twings at the frequer:ies of the incoming
DINE signals,

Decoder Section

Following the filte: section is a decoder tmploying
digital counting techniques to determine the
frequencies af the lncoming tones snd to verily that
they cotreipond to standard DTMF liequendcies A
complex averaging algorithm protects againgt tone

simulation by extraneous signals such # voice winl
providing tolerance to small frequency deviation
and vatistions, This averaging afgorithm hag Bee:
developed to ensure #n optimum combinstion ¢
immunity 1o talk-off and tolerance to the presenc
of inteilering frequentiet {third 1anes) and noise
When the deteclor recognized the presence of tw
valid tones (this is referred to »3 the “tigni
tondition” in tome industry spedifications} th
*Earty Sleering” (£51) output will go to an sctiv
state Any subsequent ot of signal conditlon wi
tause £5t to sssume #n inactive siate {sae “Steecin

Circuit™),
Steering Clreuit

Befare registration of & decoded fone pain, th
receiver checks for 8 valid tignal durstion (refuire.
to s chaaacter recognitipn tondition). Thit chack |
petfosred by an eaternal RC time conttant delven b
£$1 Alogichighen EStcautejn {see Figure 51 1o ris
as the capacitor ditchargds, Provided siga:
tondition i3 maintained. {51 remains high) for tk
validation period {tgrph v, teather the thieshol
{Viu of thesteering logit to 1egister the tane pai
fyrihing iti correrpanding 4-bit rade {iee Table

Info the octput Iatch. At thit point the GT output
activated and diives v to Vob GT continues to drly
high as long as ESt remains high. Finsly, sfter
shod'dstay 10 aliow the outpu! iatch to settle, i
delayed 1teering butput Hag {5tD) goes hig!
signalling that a2 received tone pale has bee
registered. The eantents bf the output laich »
made svaable ¢n the 4-bit cutput but by raisic
the three s2atle tonteal input {TOE) ta 8 logic hig
The sleesing ciren’t werks in reverie to valiceie

“
0
‘ v PRECISE
\ ~ DAL TOHES
\ S rem
10 - A — MR L
-,.
— - '/— DU TONES
10 _ 1\ AaEITH
ATIIRUATIDY =)0 Hy
tas} i r‘* Cx B51Hr
10 i
— f .
PetddE s
’—‘__*I CrILTI Ky
LERL PN}
| PR “r - %“lf’u“'ﬂ"‘ VAN
e — M\
L Ba| _
fH 1.,H, o
PO | A3 CD T H
171 QUINCY [Hi) .
figuee d.Filtes Retponye .
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Crystel Otcillator

The internal ¢lock chicuit is completed with the
s»ddition of An eslernal 3579545 MMy erystal and it
hotmally connected 23 shown in Figure 2 {Single
[rnded Input Conf.guration] However, it possible
10 conliguie several RIESTOLIMTBEI0C-1 devices

€ =C, = 10wt

IO S PERT.URY)

neeagnn, EETRYY:
"

Mt
LTS

LY
VOLIAGE Gail (& dill)=

INPUTIMPCCAKCE
o;

(ZIHDIH) 1l (R

OIFFLRTNTIAL tHPUT AMPLIFILR

HMTIN O/
MIMITOC-Y

N+

L]

Auu, ot dre 31 W fotaraney A\
Al :Ipullarl IR BRI YL

*4

(s

&)

figure 1- Dilferentlalinput Configuration

employing

cnly # sing'e oscillator cryttal. The

ostillator output of the first device in the ¢hain s
caupled through a 30 pf tapsciton to the osillator
Input (OSC 1 Bl the-nest device Sub sequent devlces
are connected in 8 similar fashion Refer to Figure 8
for detaily. The problemt ssscciated with
unbalanced lpading Bre not 1 concern with the

arrargement thown,

ie; precision talancing

capatitors are notrequired.
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figure 8 Oucillatoe Connertion



is02.cmos MTBB70C/MT8870C-1

APPLICATION
F;:.;‘C:.NER SYSTEM FOR BRITISH TELECOM SPEC FOR to1s # (,C,) In Vpn ! Vpn-Vepll
The circuit thewn in Fig. 10 illustrates the use of Lo = (0 Hn Vo 1 vy, 8

MT8870C-1 device in » typical receiver system. BT
Spec delines the input signals less than .34 dBm as
the pon-cperate level. This condition can be Ven O—_L
attained by chooting a suitabie values of Ry and R,

lo provide 3 dB attenuation, such that - 34 dBminput c
signal will correspond 10 -17 dBm at the gain 1etting 161 ' Norer
pin G$ of MTBBYOC-1, A shown in the diagram, the
component values of Ry and Cy are the quard time R, = 16AKD 4 1%
requirements when the tofal tompanent tolerance ", n,

iT6%. Farbelterperformance, itisrecommended 1o o O — —3 Kedlhn din
e the non-tymmelric guard time circuitinfig 9 :

Rox (R R F7(R 4R

€, =100nF $3%

Figure 8- Hon-Symmetric Guard Time Chreui?

Yor
<,
Dt O—i AL
Input ., MTEB70C1 -TCI
N "\,foo [ 1—o
™o siGr §7 .
G o1 Ji—f—rd
Vaur s §l—p———O
O——m—— | w1 o1 P——0
O————(won g1 Pt O
ot | o | F—1—O HOTES
: oscl Q1 P ———0 A,m10ien 41
Vip 106 §I3— Ry 71560 $1%
I A, 33500 1%
€,.C,=103rF £5%
Xow 1179543 MH; £ 014
Voo » 50OV 5%
T_ s

Figuse 10 - Single Ended Input Conliguration for 8T ot CEPT Spes



MOTOROLA
=™ SEMICONDUCTOR
TECHNICAL DATA

MC142100
MC145100

4 x 4 CROSSPOINT SWITCH WITH CONTROL MEMORY

The MCT42100 and MC145100 consist of 16 Crosspont switches
(analog transmission gatas} organized in 4 rows and 4 colurnns, Botn
devices have 16 latches, each of which cantrals the state of a particular

switch. Any of the 16 swilches can ke srlectad by applying its address CMOS MS|

to the device and a pulse to the strobe inpul. The selacted crasspaint ILOW-POWER COMELEMENTARY MOS)
will turn on if durng strabe, Data In was a one and wit turrolf i during

strobe, Data In was a zero. In adrilon the MCTA5100 wil roset afi non, 4 x 4 CROSSPOINT SWITCH
salected switches i the same row as the selected switch Orher WITH CONTROL MEMORY

switches are unaffectad. In the MC145100, an internal powar-on resel
turns aft all switches as power is apphed

@ Internal Latches Cantrol State of Switches -
® Power-Cn Raset (MC 148100 Dnly)

® Low On Hesslance — Tywicatiy on 110 1 @ 10 Vde
® lLarge Analag Range IVpp - Vgg)
® Al Pins Are Diode Pratectad
® Matched Switch Characteristics
® High CMOS Noiss !mmunily
4 irn-far- Pt I 7
® MC142120 Pirn-far-Pin Replacamant for co?2i00 t SUEFIX P SUFFIX
CERAMIC PACK AGE PLASTIC PACKAGE
— CASE 820 CASE 6ap
Data QRDERING INFORMATION
5'“’”: In . 315 MCI4XX%K Suffix Denotes
SUgaL H | £
Al L Ceramic Packagn
I—_F}_ P Plastic Package
1 Z ,J{ 7 “— A Extended Gperating
( 50— —] [— Temperatara Aanga
A 4 $ 114 C  Limited Operating
Az Tempearature Range
N Iﬁ-* a -]
¢ rd 7 7
50 7 — § =7 ’
o g E » ° +—-C10 PIN ASSIGNMENTS
= LX)
£ ‘.i a l n 10 e czdt Y . T
a
3 g Mo - + s Data In[{2 R
3 8._. i - b " [ 14 [1R2
DQs 13pCa
2 4 ﬁ‘»—o
— BOS 120c
- 7 7 7
4 0 % — Aqse 1Tp A4 1
L © — o9 o o g Stobe l]7 whaz
¥s5 8 ]
MAXIMUM RATINGS (veiages referenced to V55, Pin g} This device contains cireuitey to protect 1he
Rating Symbat Valug Unit inputs againsl damage due to high static
0OC Suoply Voltage Yoo -051t +18 Vic voltages or elnciric Fields; however, it is ad-
o — vised 1hat normmal precautions be taken 10
[T | v - v 5 Ve
rput Votage. All Inputs " 08 TﬂﬂrDD +o A" aveid application of any voitaga higher than
Trrough Currant ] mde maximum rated voltages to this high -
Operating Temperaturs Range TaA °C pedance circuit. For proper operation it is
AL Device ~B5w 4175 recemnended that Vin and Vo be con
CL/CP Device -4} +E5 straine? to the range Y55 sItVin or
Storage Temperature Ranga Targ —Eh 10 + 180 °C Youll S¥np -
Unused contrgl inputs must ahways be thed to

3n appropriate logic vottage level la.g., either
V§g or Vppl

MOTOROLA TELECOMMUMICATIONS DEVICE DATA



ANALOG TRANSMISSION GATE
[CAGSSPQOINTI SCHEMATIC

in:Out Qutrin
Yoo Control
10/ 5ul —geansvt
E H
V[]g
[ i ¥
ontro =T In Cut QutdIn
Contral
ELECTRICAL CHARACTERISTICS Ivgg=0')
¥YDD Tiow™ % C Thgn*
Characteristic Symboi Vdc Min Max Min Typ Max Min Max Lt
Opwratng Voltage MCI40130 [ Vvpp - 4 8 18 4.26 - 18 428 18 VoG
MC142100 K] 8 a - 18 3 18
Inpul Vollage iLogic) U Level VL Voo
Contrat Input ) - 15 - 2325 16 - -]
V) - 33 - 1.53 a - ic
5 - L] - -] 413 - 40
1 Level YIH Voo
5 a5 - 35 2.5 35 -
] 70 - 7.0 hE0 - 10 -
Sew Figura 1 15 (AR - o d 28 1.0 -
Inpur Current AL liry 15 - e - OO $0Y - 110 A

Pins2, 3, 4,567 CL, TP hn 15 - 03 - +00UOT| 203 - 10
Input Capacitanca (Viq= O Cn pF

Oigial Inputs i - - - 7 15 - -

Switch Inputs! Outputs 0 - — — 53 7% - —
Feedthraugh Capacilance Cirioat - - - - 04 - - - pF
CQuwscent Current TAL) MC14E700 5 - 20 - 58 110 - 70

Do 10 - a0 - 15 230 - 0 wA
5 - B0 - 10 340 - X
MCI42100 5 - £ - J a3 3 - 15¢
B0 1c - 12 - 0004 10 - 500 A
. 15 - 20 - 0 0b 20 - B0
Quwscent Current MC145100 5 - D64} - 55 150 - 80
(CL, CP Lavicet oD i - 50 - 115 300 - 153 A
5 —~ 80 — 170 B0 — 30
MC210G ] - 5 - oo 5 - 180
10D 10 - 10 - O 0o 10 - LU nA
15 - kil - 0.006 20 - 00
On-Sune Soe figurast- 10 | A, 5 - 20 - 250 a0 - 375 L

Resislance 10 - 1al - 110 170 - 230

\"m=VDD‘V5_S 15 - Ey - &5 115 - Hag

2

Or-31atw Aesislance Ditherency MRon 5 - - - 25 ) - - *]
Beteean Any Two Seluhea 13 . - - 15 5 -
Vin=Vop-Y¥s5  Ses Figurek 15 - - - % 0 - -

7

inputs Gulput Laakage AL | aiout n ~ FRn - +0.4 11 - 1 1000 nA

Current, Switck Of CL. CP 15 - = 3G - x4 + 30 - + 1000

" Tiow=55°C for AL Device, = 40°C for £L/CP Dovie
Trigh=+ 12890 45; 20 Gewice, +Y5°C tar Cis CP Device,

MOTOROLA TELECOMMUNICATIONS DEVICE DATA




MC142700, MC145100

SWITCHING CHARACTERISTICS (vgg=0, Ta=25°C, | =50 pF)

Voo
Characteristics Symbo! Vde Min Typ Max Unit
Propaganion Delay Times Veg=0voc)] |
Input ta Qutput IPLH. IPHL 1} - 30 B0 ns
w0 - 15 x
15 - 10 Fidl
Sirobe ta Outuz
Outpid "1 te High Impadance MC14210C | tp 7. tomg & - 350 00 ns
Outpt T 19 Kigh Impedance k] - 178 3532
15 - 125 250
Qutpin 1 ta High Irnoedancs MC1A5100 L 17, 1pR7 5 - k2 1oan ns
Cutput "0 1o Migh Impedance Hel - s Flo
16 - 140 pls]
High Impedanca to Cutput "1 MOHN0 | 12y, ez ] - 0 803 ns
High Impedance lo Quipat 0" n - 150} 250
™ - B 160
Hgh Irnpedanca ta Outoul "1 MCUBIDT | torp, Pz 5 — S50 1120 ns
High Impedance to Gulput U™ o - 200 a0
L] - 130 250
Data In to Dutput MOHMNI S tpza, tpHz g - 30 BT rs
7y Lz | 10 - 10 Ko
15 — 5 160
Data In to Dutput MOS0 [ 1pry. tpHZ 5 - 50 [[$9.0] ns
PZL. tPL7 10 - 200 a0
15 — 120 247
Address to Dutput MC142100 { 7, 1PRZ 3 - i) TG s
7L, PLT 10 - 135 270
15 - 80 180
Address 1o Outpat, MCTEID0 | tpy . tpL2 3 - 800 000 ns
P7H. TPHT 10 — 18¢ 360
See Figure 2 15 - 15 &0
M Setup Time
Uata Inro Strobe MC142:100 toi 5 — 50 o) ns
0 - 10 )]
5 - 0 30
DaraIn to Stroba MC145100 lsy 5 - 100 200 ns
e} - 40 &0
15 - 25 53
Minimum Hoid Time
Catalnto Sirobe MC147100 th 3 - 29} 250 ng
10 - paH 150
15 - 10 50
Datainto Strobe MC 145170 th 5 — 40 405 ns
3] - ta 200
15 - 5] 80
Minimum Sel Ua Time MC142100 tay ] - ol 180 ns
Address to Strobe M50 10 - 4 50
15 - a 30 ns
Minmmem Helg Time MC 142100 i 5 - 0 1o ns
Address 1o Sirobe MC 145100 10 - 0 45
H — 0 30
Mirimum Sirabe Pulse Width MG1d2120 AAYH 5 - 180 32 ns
M 1451000 10 - 24} 180
15 - 40 BC

MOTOROLA TELECOMMUNICATIONS DEVICE DATA




SWITCHING CHARACTERISTICS (continued) Wgg={ Ta=257C, C_ =50 pFt

Voo .
Charactaristics Symbol [ Ve Min Typ Max Unit
Sine Wave Distorton See Figure 3 - 10 - o3 - S
(R =1 kit f= 1 kHal
Frequency Response | Switch Onl See Figure 3 - 0 - 15 - MHz
1R =1k, 20 Log g YU/ Vin= —3 3 dis!
Fewcthrough Atlenuation [Switeh G Sea Figura 3 — 10 - - 80 - dB
Vin= 10 Vpp. F=16 kMz R =1 kil, Cy = 15 pF}
Fraquency for Signal Crossials -40dB - I+ - 1500 - xH2
Vi =10 Vpp, Swilch A
On, Switch 8 0¥, - 11048 - - - 01 - kHz
RL=1k0. CL=15pR SeeFigured
Crass1alk Contras 10 Oulput Sew Figure b - i — 7 — my
Ay =10 k6
MC14R100 MC145100
Oniy Onty
Address Switch Swilches Address Switch Swiichas
A B C D Salecled Ciwaryg A B £ o Sulectyd Civared
a Q a 0 C1r1 [¥] i 2 3 o] 0 i 1 C1R3 H El 1c 1"
1 q o] Q CInl 1 s} ? 3 1 0 s} 1 L2R3 9 8 19 H
0 1 3 Q ChH ? a 1 3 0 1 0 1 CJIA3 10 8 9 11
B 1 a 3 CaRi 3 I} LI 1 1 o] 1 C4R3 Ty & 9 10
4] 0 1 a ClHZ 4 5 g 7 0 o] 1 ! CYF4q 12 13 id 15
1 Q 1 8] CIR? ] 4 6 7 1 o 1 1 C2R4 13 12 K] H
a 1 1 [} C3h2 & 4 3 7 ] i 1 1 CiAs 14 12 i3 5
L 1 1 t L} CARY ! 4 5 =] 1 1 i 1 1 CARS 15 12 12 ia
TIMING DIAGAAM
MC145100/MC 1a2100
.
=1,
sy~
Strode I | ]
tsu :
Datz in I | I [ I I
| _ﬁ L'“"‘h .
Addiess Don't Care , Ay | [ Dar'1 Core l Adyr 2 l Goit Care
Cn
Swateh i J
Off
Qn
Switcn 2
of

MOTOROLA TELECOMMUNICATIONS DEVICE DATA
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MC142100, MC145100

TEST CIRCUITS

FIGURE 1 — INPUT YOLTAGE
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H
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FIGURE 3 — BANDWIDTH AND
FEEDTHAGUGH ATTENLATION
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FIGURE 7 — PROPAGATION DELAY TIME
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<
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FIGURE ¢ — CROSSTALX BETWEEN
ANY TWO SWITCHES
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FIGURE 5 — CROSSTALK
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MC142100, MC145100

FIGURE 6 — CHANNEL RESISTANCE (Rgn} TEST CIRCULIT

A B C D
Contiol Keinley 1ol
Yoo Chgital
Rt et
b C——
w0 g §entch
On
V5
[ & i
TYPICAL HESISTANCE CHARACTERISTICS
FIGURE 7 — COMPARISON AT 26-C FIGUREE — Vpp=29V. Vgg=-28V
- 186 T — Il T '—'—I""— ol 160 - - - el el -
--!’,\--25'!:1:—4‘- SRR RSN PR S - SO R O B

-¥35=9 ¥

vol Y55 - 50
| vop -Vsg - i

Mo e

Aok, “DN” RESISTANCE [0HMS|
Apk DN RESISTANCE (OHMS-

-}
vou-Vsge 15V__ |

g s “ e e R :q__ |

5 L .. 0
-i0 -840 -60 -40 -z0 7o IG 4D -10 -B0 -60 -40 -20 0 20 4D EO BO 0

Vo THPUT YOLTAGE (LTS Via, INFUT YOLTAGE (VOLTS)
FIGURE 9 — Vpp =50V, Vgg=-5.0V FIGURE 10 = Vpp =75V, Vgg= -26V
350 ¢ T ot S N T L
;, — R ] 4
5 300 ' 5 300 F- e e
= ' . — - = ——1
z =
=8 s T i e e e S 0 o -
I+] 5 N —
x i | et S - 4 "1 —
= 200 f-mt- o
2 a - N
"
% 150 —- ; =Py 19505
z el
b H — Ta-25*
z 100 = - #_jt—:—ut._‘s ¢
& & !
O
50 [T S L
- B S S S S Y N N [
D! l n I S R _._L-_._..j_._.
<10 -B0 -BG -4@ -20 0 20 a0 40 BO 10 -W -85 -50 -4l -20 0 20 40 82 80 10

Yin INPLT WLTAGE (VOLES) Vi INFUT VOLTAGE (VOLTS

MOTCROLA TELECOMMUNICATIONS DEVICE DATA



MOTOROLA
SEMICONDUCTOR
TECHNICAL DATA

4N25

6-Pin DIP Optoisolators 4N25A

Transistor Output 4N26
4N27

UL Recognized, Fila Number ES4315
VDE approved per standard 0681'6.B0 (Certificats numbar 212523}, with additional TRANSISTCR OUTPUT

aporoval to DIN {EC280VDEQELS, 'EC435/VDEQEDS, (ECERVDEDEE), VDET 10b, cavering -
ail sther standards with equal or less stringen! requirements, inciuding |EC204 '
VDEG113, VDEQ16Q, VDEDS32, VDEOS2T, ete. ——411]
Speciat leac form available jadd suffix “T" to pant number) which satisfies YDEQ8a3:
£.8C requirement for B mm minimum creepaga distance batween input and output

solder pads.
Various lead form options available. Consult "QOptoisolater Lead Form Qpticns” data

sheet for details.

These devices consist of a gallium arsenide infrared amitting diode optically coupled
to a monolithic silicon phototransistor dstacror. 4N28
s Lonveniegmt Plastic Duai-in-Line Package
¢ Maost Economical Cptoisolator
# High Input-Cutput isolation Guaranteed — 7500 Yolts Peak
¢ Meets or Exceeds All JEDEC Reg.utered Specifications 8-PIN DIP
. COPTOISCLATCORS
L]

*

CASE 730402
MAXIMUM RATINGS (Tp = 25°C uniess otherwise notad) F e .
I_ Rating 1 Symbo! [ Valug ; Unit J :
INP:
uTitn : SCHEMATIC
L Agverse Yoltage ! ¥R . 3 Vaits
Farward Current — Continuous Iz ' €0 mA
LED Power Dissipation @ T4 = 2575 Py 126 mw
with Negtigibie Powar in Output Detector I \
Derate atave 25°C | 1.4% | MWL o
OUTPUT TRANSISTOR - .
Colleior-Eminer Voltage | veeo i 3 ! Volts i ! ————
Emicer-Callestor Yonage ’l VECG ! ? [ VeHs _LA_: il
T 10—
Col.ectar-Base Voltage ! Vegg | 0 [I Yolts
Collzztor Current — Cortinunus I X 150 T ma
Detector Power Dissipaton @ Ta = 25°C Pp 150 myy
wiih Neglgible Power in Input LED
Derate above 25°C . 1.76 mweC 1 LEC ANCTe
2 LED CATHDDE
TATAL DEVICE NG
Isclation Surge Voltaga (1) Vigo T 7500 Vae 4. EMTTER
{Peax ac Voltage, 60 Hz, 1 sec Duration] £ {GULToR
8 BrEE
Toia! Davica Power D.ssipatian & Tg = 25°C Pop 250 mW
Derate above 25°C 2.94 L mWeC
Amt-enl Qperat:ng Temperaiurs Rarge Ta -55to-+ 100 <
Staiage Temperature Ranga T"E -85 10 +15¢ C
Soldering Temparatura (10 sag, 1716 from casel Taol lr 260 "
(1133200400 surge voitage & b0 interna. dewica 3 nlectac breskdown faking N

For this tasy, Piny 1 and 2 are common, and Pins 4. 5 and B asa comman.



4N25, 4N25A, 4N26, 4N27, 4N28

ELECTRICAL CHARACTERISTICS (Ta = 75°C uniess atharwise naotad)

Charnctariste t Symbol! } Min Typ Unit
WPUT LED
Forward Voltage (if = 10 mA) Ta = 258°C YE - 1.15 Voits
Ta = = 55°C - 1.3
Ta = 100°C - 1.0%
Roversa Leakage Current (VR = 3 V] 1R - — A
Capacitanca [V = 0V, 1 = 1 MHz) [=f] - 12 pF
OUTPUT TRANSISTOR
Callector-Emittar Dark Current AM25,25A.26,27 Iceo —_ 1 na
(VCE = 10V, Tg = 25°C &NZ8 — 1
Yo = 12V, Ta = 100°C) Al Davicas ICEQ - 1 rA
Collectar-Base Dark Current (Vgg = 10 V! icap —_ a.2 na
Callactor-Eminer Breakdawn Volage {Ic = 1 mAj VIBRICEC 3 43 Voils
Collectar-Base Breakdown Voltage lic = 100 Al YigrRICHO 10 168 valts
£mittar-Colloctor Breakdown Voltage {lg = 100 wi: ViERIECO 7 7.3 Voits
DC Currant Gain (ic = 2 mA, Vgg = 5V} hse ! —_ E{ve] —
Caliactor-Emitter Capacitance (f = 1 MHz, Vo = 1) Cce ! - 7 pF
Callector-Base Capacitance {f = 1 MMz Vog = 0) Cre —_ 19 pE
Eminer-Dase Capacitance = 1 MHz, Vgg = Ceg - ] pF J
COUPLED
’_Output Coilector Current {lg = 10 mA, VCg = 10V I ) mA
ANJS, 254,26 2 7
4nN27.38 1 S
Collectos-Ernittar Saturation Voltage lio = 2 mi tp = 50 mA) VCE{sat) — 0.15 Volis
Tura-Oa Time {lp = 30 mA Voo = 10V, Ry = 1000} ton - 2.3 S
| Turn-OH Time g = 10 mA, ¥ce = W0 V. Ay = 1000 toH — 45 e
Ruse Tima il = 10 mA. Voo = 10V, A = 100 ‘ 1, — 12 ut
Fail Tima (lF = 10 mA, Vg = 10V, R = 100 1l ; U - 13 us
Isctatian Yoltage (1 = B0 Hz. t = 1 seci i Viso 1500 -— Vacipki
Jsolation Resistance Y = 500 Vi AR50 1t — n |
Isclation Capacitanca (¥ = O V. f = 1 MAz) Cisg - 0z pF I
TYPICAL CHARACTERISTICS
Uy T T T 5 Wp—==-= e
| = == PULSEONLY ) i [ 1/ I B =
PULSE OR OC ! S T o hORMALIED IO T
g u I AR g [ e-um ;
e ; — + - T T i
- Al ¥ Tl
el y. B I
G 16 7 H
= LLLEL oyl E =
= T Ly A
2y ] [ 4 f}‘ 1? ! g
E i | // =l |r, I = 33
E‘. Ty = - $5° > " z
s LW T o
;..,Trﬁft_{;?,e_ g i s e i
L H = LS il I
S il
g | f 2 I [ T
1"TTI',°°,£—M” i | o S SRt ; 3
4 1 i 1008 o a3 | H 50

If. LED FORWARD CURRENT |mai

Figure 1. LED Forward Voltage yersus Farward Current

tg. LED INPUT CURRLRT (madi

Figuts 2. Output Current versus Input Currant
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4N25, 4N25A, 4N28, 4N27, 4N28
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Figure 3. Callector Current versus

Caltectar-Emitter Voltage
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4N25, 4N25A, 4N26, 4N27, 4N28
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SCL4017AB

~ CMGS DECADE

FEATURES

‘10 Decnded Dacimal Qutputs

Direct Resat

Trigger from either Edge of Clock Input

Carry Qutput for Cascading Stages

Fully Static Operation - DC to SMHz @ 10Vdc

> > e e

DESCRIPTIUN

The SCL4017AB consists of a S-stzge Johnson
Decade Counter and an Output Decoder. Inputs
include Clock, Reset, and Ctock Enable signals,

The counter has interchangeable Clock and
Clock Enahble lines for INCrementing on either a
‘positive—going Or negative-going transition, respec-
tively. A hich Reset signal clears the counter to it5
Zers count,

Use of the Johnscn decade counter configar-
ation permits high-speed cperation, 2-input decode
gating, and spike-free decoded outputs. Anti-ock
gating is provided, thus assuring proper counting
sequence. The 10 decoded cutputs are normally
tow and go high only at their respective dacoded
time slot, Each decoded output remains high far
one full clock cycle. A Carry-out (CquT) signal
completes one cycle every 10 clock input cycles
and is used to directly clock the succeeding counter
in multi-stage applicatians.

This part can be used in frequency division
circuits asweall as decade counter or decimal decode
display applications,

FUNCTIONAL TRUTH TAELE
~ {Positive Logic}

. Clock . Decods
Ciock Enzble Resat Output =n

o] X o] n

x 1 u] n

x X ] ar
el o 8] n+ 1
T~— x #] n

X — 0 n

1 ke 0 n+ 1

x = Don't Care

It n<86 Cerry = 1", Otherwise = 0"

COUNTER/DIVIDER

CONNECTION DIAGRAM
_all packages}

Voo B CL CE COUT Qg g
! | : | I I l .
16 158 14 13 12 11 10 9

SCL4D17AB
1 2 3 ¢ s &8 7 B
U L D |

HEM aequnoage wge ogee e go Vag .

Add sutfix for package:

C 16-pin Cerdip
0 i8-pin Ceramic
E  16-pin Epoxy
F  16-pin Flat

H Chip

RECOMMENDED OPERATING CONDITIONS
Far maximum reliability:
DC Supply Voltage Voo -VYss - 31015 Vdc

Operating Temperature Ta :
C, D, F, H Device 55104125 ©C
E Device 4010 +B5 9OC

. OCK DIAGRAM

|
|

Clock 14 G—f

Cloca
Ens.g

o
LI VI L T S P U, )

Rasey 15 O c

2

S
-
Y

Vop * Pin 16
Vgg = Pin 8




SCLA017AB
ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS !
7 < 7
PARAMETER \\//ED | conoimions | Tuow B¢ Thign” | ynin
(vVdel | Min. | Max.] Min. [ Typ. [ Mex. | Min. | Max.
QUIESCENT CEVICE oo 5 Vin=Vgs orVpg — 3 - 0.05 5 - 150 | pAdc
CURRENT 10 Al valid inpust B - 10 - 0.1 10 - 300
15 kombinations - 20 — 0.2 20 — 6500
OUTPUT HIGH (SOURCE} |
CURAENT
C.C,F, Hdevice low
Dccocuzd Outpurs 5 Mgon=4.6V ~-0.05 - {-0.04 [-0.3 - |-0.028, - imAdc
10 Vo= 8.5V -C.i2s - 01 |-D.75 -~ |-0.G7 -
, 15 Vop= 135V -0.379 - |-03 |-25 - U221
Vin=Vse 0f Vpp e
Carry Gutput 5 [Vop= 4.8V 0251 = 102|075 ) — 014 - |made
10 o ¢ 9.8V -0.62 - |-0.5 {-11 — {-0.35 -
15 on= 135V -1.8 - {~1.5 ]-35 - =11 -
Min =Vgg or Vpp
E device . lan
Decoded Cuiputs Vo= 4.6V -0.048 - |04 1-03 — (-0.032] — ImAdc
on = 8.5V -0.12 - |-0.1 -0.7% - |-0.08 -
15 }’VCH= 13.5V -0364 - 1-0.3 [-25 - |-0.24 -
| Vi =Vag o Vpo
Civy Latput }vDH= 4.6V 024t — |02 1075 | - |-0181 -~ |c2de
10 Non= G5V -0.6 - las i ~ |-oa | =
- 1S NMow=13.58y -1E - [-1.8 .35 — |-1.2 -
Min=Vgs or Vg -
QUTPUT LOW {SINK)
CURRENT
C. D, F, H device oL . - .
Decoded Gt 5 [Vo_=04V 005| - |o.04 |04 — {oel - {mAdc
10 [V, =05V O.]?ﬁ - 0.1 1.0 - 0.07 —
15 VoL= 1.6V 0379 - |03 |30 - o | -
Vin=Vgs 0r Vg
Carry Output Vo= 0.4V 0.25 - |az 0.75 e AL — | mAde
Vo= 0.5V a6z - | Q.5 1.3 - 0.35 -
15 o = 1.5V 19 | —~ |15 a0 - |1 -
- | Vin=Vss o Vg '
E device oy . ‘_
Decoded Outputs 5 Wga =04V 0048 - | 0.04 | 04 — | 0032 - |mAdc
10 Vo =05V 0.12 — 101 1.0 - Q.08 -
15 Vg = 1BV 0.36 - 103 3.0 - 0.24 -
Vi =Vss or Vg
Carry Quiput & NgoL=0.4V Q.24 — | 0.2 0.73 - | G.B — |mAdc
' 10 Mg =05V 0.5 - |05 1.3 - 0.4 -
15 NoL® 1.5V 1.8 — |15 140 - |12 -
Vi =Vss or Vg

NOTES: ! Remaining Static Electrical Characteristics are jisted under “SCLAGO08 Saries Family Specifications”.
? Tiow = -55°C for C, D, £, H device,

= —40°C for E device.

Tiian = +125°C for ©, D, F, K device,

=4 85%C for E device,



SCL4017AB

ELECTRICAL CHARACTERISTICS (Continued)

DYNAMIC CHARACTERISTICS {C,, =50pF, T, =25°C)

PARAMETER : [ [‘{’@9}_ ’ Min. |- Typ. Max, Units
CLOCKED OPERATION o e .
PROPAGATION DELAY TIME 1
To Dezoded Cuiputs AT K _ 500 1200 as
10 : — 240 4E0
18 - 183 360
. . -
To Carry Quiput TRl PR L 5 - 500 1030 ns
) 0 - 200 400
iR i s — 150 300
QUTPUT TRANSITION TIME
Deccded Outputs LT Trpgy 5 — 250 500 s
0 - 125 230
15 — S0 180
T
Carry Output Gietral s - 180 360 ng
10 - S0 183
15 - .85 130
MINIMUM CLOCK PULSE WIDTH PV, 5 - 200 400 ns
‘ 10 - 100 260
15 — __Bo 160
MAXIMUM CLOCK FREQUENCY fol 5 1.25 25 - MH:
10 25 5.0 -
s ] 15 1 30 | 80 -
WMAXIMUM CLGCX OR ENABLE RISE AND el el
FALL TiME . 5 18 - - Hs
10 15 — -
15 g - -
MINIMUN ENABLE SETUP TIME | S, 5 - 175 350 ns
' 10 - 75 150
15 — 55 P15
MININMUM ENABLE REMGOY AL TIME tramn 5 — 250 500 ns
10 - 100 200
. - ) L 15 — 75 160
RESET OPZRATIGH _
PROPAGATION DELAY Tt
To Decoded Cutpurs e tpHL 5 - 500 1000 ns
- 200 409
15 - 140 280
To Carry Output ey o 5 - 400 800 ns
10 - 150 300
L ) B - 110 220
MINIMUM RESET PULSE WIDTH PW g 5 - 150 300 ns
10 — 75 150
) 15 - 63 120
RESET REMOV AL TIME Tegn 1 - 250 ECO ns
10 - 100 200
L o B o L 80 160




. SCLA017AB
AC MEASUREMENT DEFINITION AND FUNCTIONAL WAVEFQORMS

reo— | neo - Sy Voo
-

10w Y —
l ' l | | \ e b i 2am] 20 e
Clotn l 90 - V:E
Enmia E s e || —-W
I"""_'l ! 20 nl.w-«“,.kﬁ..,J ! ;c,], 28 R4t e s.s
P\r-u ) | r | - V¥po

_4 ! R N A
2C n al ¥ss
et I I s =
: . - an

£

. 1 L

] |

1 | w
[=]N
lan—']I—-—i ,I—'Pm_ \ Tim— r—-—l —tn
! Yan
1
LI '-———1 LT | Mriw r-l-i'_‘_"'Tm. “ror
t | ' Wi va
i
1 50m | ™ I T
‘ 1 “You

!
| | o
g LT
1P 4 Mot e — r——J‘PH\, ‘ ! 1T H--|.—— |}j|——|PHL e
i on
5 !
5 | - -y
wim = | }-;::PHL ~ 1 | N ‘nhwﬂ-llr—-t{!-—'m:.o:
g - Vo | | | | il v e
'TLHT‘—"' I:I——ltHL 1 i Tree
LPLas L d i | Y au
;
YS—— [
| ol ] |
. trLm ] [ 3+ Van
g i I
8_ | ‘TLH-*r—' L .}J‘}: | A
LI 1-——* el — | v
. ;,{“‘L T on

[ ~Vou
—-| YeAL : l‘n.h*—lL 'f‘!‘L——'THL ——J!]"-—ln_—c
Cout WL = —¥On

LOGIC DIAGRAM
151N

| ,O Q Q.

EnamiE

‘, b : — 1 Tr
e Ho o

b
Bk

~fé ol

AEGISTE® CLLL o uasl




- SCL4017AB

APPLICATIONS INFORMATION

COUNTER EXPANSIQON

This figure shows a xechniﬁue for extending the number of decoded output states

for the SCLA017AB, Decoded outputs are sequential within each stage and from stage
to stage, with no dead time {except propagation dalay).

R

cL cL "

SCL4D17AE SCLA01T7AB SCLA017AB
CE cE CE ,
0 1« « « 8 § 01 « «+ 0 B 1 ¢« B g
—] [ ﬁquil:
i |
‘_’W"“—‘—l- —— 3 Cecodad

9 Cecoded & Cazoasa Jumun
Qutputs — Culputn .
: “
Clack l l— & ——
First Stage intermeciate Stages Last Stapa

DIVIDE-BY-N COUNTER

When the Nth decoded output is reached {Nth clpck pulse), the 5-R fiip-ficp
{constructed from the SCL40018) genesates a reset pulse which clears the SCL4017AB
10 its zero count. At this time, if the Nth decoded outputis greater than or equal 10 B,
the CoyuT line goes high to clock the next counter section. The "0 decoded output
alsa goes high at this time. Coincidence of the clock "fow" and decoded "0’ output
“high" resets the S-R flip-fiop to enzhie the SCLA01TAB.

If the Nth decoded autput is less than 6, the CoyT #ine will not ga hign, and,
therefrre, cannot be used, In this case, the 0" deco 2= output may be used to perform
the clock function for the next counter.

cooce —— e Sour
Lo = rom oy,
Ewadl £ SCL-“vO'J-a'_AB aeser e QoCh 2 n
B
MLTERNATE Cogp
(s I F I H]
e CLOCL ] x




) | CMOS DUAL MONOSTABLE
SuL45288 MULTIVIBRATOR

FEATURES
¢ Two Indepandent Multivibrators on One Chip
Triggarable from Leading- or Trailing-Edge

CONNECTICN DIAGRAM
(all packages)

+
" Pulse \
: :::::g;?-bh - Vpp 2Ty 2Ty 2¢p2A 28 20 0
4 0and T BufHared Outputs Availabla 116 115 1i 1’3 112 | f— ;
# Wide Range of Dutput Pulss Widths 1l 1
sSCL4528B
[ 2 3 4 5 § 1

DESCAIPTION T I 7 T i . 8
The 5CLA5288 Dual Mulivibrator provides 1Ty 175 1Cp 1A 1B 1i0 e} s
stable retnigguerable/resettable one-shot operatian
tor any fixad-voltage timing application, Timing
for the circuit is contralled by an erterna resistor- Add suMix for packaga:
capacitor combination {R-C,)  Adjustment of 16-pin Cerdip
these components permits gznaration of autput, 16-pin Cerarmic
pulse widths from nanoszconds te minute:, 1&-pin Epoxy

Imoe

Leading-edge and trailing-edge Trigoer inputs sre 16-pin Flat
provided, and both positive-gaing and negative- i Ch.p
gong puises are available from, complzmentary
outputs,
Timing puises may be terminated #t any time ‘
h . IONS
by applying a low logic level to the Reset input RECOMMENDED OPERATING CONDIT
Co. far maximum reliability:
J1o 15 Ve

DC Supply Voltage VoD - Vss
Cperating Temperature Ta

C, D, F, H Device

E Device

-B5 to +125 GC
4010 *ES 07

FUNCTION TABLE

[ ineurs JouteuTs!

Co { A B a | &

L X X L H BLOCK DIAGRAM

X H X L H [one of two devices:

X X L L H

H {1t |H [T1Lr

H L & s
H = High Level (Steady S[ate]r N L »
L = Low Leve! {Steady State)
1 = Transition, Low-to-High
+ = Transition, High-to-Low %
X =1irrelevan: {Inc. Transitions)
JL= One High-Level Pulse Ry and Cx on astnimm campanpns
1LI= One Low-Leve! Puise
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MNotes:

There is no effective maximum
recommended minimum value for
Ynere are no restrictions on the value

For proper operation all unused

limit on Ry
R, is 1K
of C,.

inputs should

be tied to a logic level. The mode point {T2} of a

unused half of device shou!d be tied
an external resistar to Vpp.
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ELECTRICAL CHARACTERISTICS

Typical P-Channe!
Saurce Current Characterist

[

¥, DRAM YOUTAGE (Yic)

STATIC CHARACTERISTICS *
PARAMETER ;W} conDITIONS | Tion *BC T’ f o
de Min. | Max. | Min | Typ. T Max, | Min, [ Max.
QUIESCENT DEVICE bol
CURRENT £ | V=g 0rVog | — 5 - {oos 5| - | 150 |pAdec
10 | Al valid inpat - 10 - faa 10 -~ [ 100
20 | combinationy - 0 - 0.2 0 - 6§00
MOTES: ! Ramaining thc Electrical Characturistics are tisted under “SCL40008 Serres Family Spacifications™.
? Tiow =-65.C tor C.0,F, H drvice.
= 40°C tor E davics,
Tricw ™ +125°Cior G, D, F. H dwvien.
w*+ B5°C for E device
DYNAMIC CHARAGCTERISTICS [C, = S0pF. T, = 257C)
Cx |Ax Yoo . ,
PARAMETER (pF} ik fvie) Min. Typ. Max Unis
PROPAGATION DELAY TIME [
L TR
From A ar 8 - 15, 5 LR - 27a 540 ns
10 - 30 1ea
15 - 70 140 .
1000| 10 5 - s1p 1320 neo |
18 - 170 340 ;
15 - 120 242 |
From Cp 18 8 5 - 2710 s 1 oo |
P - %0 130 ;
T - 70 140 :
1ocaf 10 | 5 - 8§50 1100 .
' 1w - 300 600
I s - 250 500
QUTPUT TRANSITION TIME trim. j
i trm ; !
! -~ | - E - 130 260 ~
: I 1o - 65 130
L8 - 50 100
< Nore: G Outout | 1y
15 5 5 - 130 280 m
10 - 65 130
15 - 50 100
1000! 10 5 - 270 540 ns N
W0 - 240 4B0
15 - 220 440
MINIMUM INPUT PULSE WIDTH AL,
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PROGRAMMABLE PERIPHERAL INTERFACE

= MCS-85™ Compatible 8255A-5 m Diract Bit Set/Reset Capability Easing
Control Application Intertace

s Reduces System Package Count
s Improved DC Drving Capability
® Avaliable In EXPRESS

—Standard Temperature Range
m Improved Timing Characteristics —Extended Temparature Range

a 24 Programmable I/O Pins
@ Complately TTL Compatible

a Fully Compatlble with Inte!®* Micro-
processor Families

The Intel® B255A i3 a general purpose programmable /O device designed for use with intelt microprocessors. It has
2440 pins which may be individually programmed 10 2 groups af 12 and used in 3 major modes of operation. in the first
mode (MODE @), each group of 12 /O pina may ba programmed in sefs of 4 1o be input of output. In MDOE 1, the sacond
mads, each group may be programmed to have B lines of input or output. Of the remaining 4 pins, 3 are used for hand-
shaking and interrupt control signala. The third mode of opsration (MODE 2; is a bidirsctional bus mode which uses 8
lines for a bidirectional bus, and 5 lines, borrowing ane from the cther group, for handshaking.
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] .-g..
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~r]~- Nal™
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Flgure 1. 8255A Biock Dlagram Figure 2. Pin Configuration
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8255A FUNCTIONAL DESCRIPTION

Genaral

The B255A is a progfammable peripheral interface (PPI}
device dessgned for use N Intel* micraocomputer
systens. 1ts tunction is thal of a general purposes lie]
component 1o interface peripheral equipment ta the
microcomputer sysiem bus The tunctional conhgura-
von of the 82554 i3 programmed by the system scftware
so that normaily no external 10gic is necessary to inter
tace peripneral devices or slructures.

pata Bus Buffer

This 3-state hedirectional B-bit bufteris used tosntertace
the B255A to the system data bus. Data s transmuited Of
recaved by the bulfer upon execution ol rput or odtput
instruct:ons by 1he CPU. Cantrot woras and status intor-
mation are also transterred througn the ¢ata bus butfer

Read/Writs and Control Logic

Tne function of this block is 1o manage all of the internal
and exterral transfers of both Data and Control or Status
words. It accepts inputs from the CPU Address and Con-
rol busses and (n turn, sues commands to both of the
Cantiol Graups.

(cS)

(RO)
Read. A “low"” oh this inpul pin enablas the A2%5A to
send the data or status intormation to the CPU on tha

data bus. In assence, it aliows the CPU to "read tiom’
the 8255A.

(WR)
Write. A “low™ on this input pin anables the CPU to wrile
data of contrcl words tnio the B255A.

{Ap and Ay)

Port Select C and Port Salect 1. These inpul signals, in
conjunction with the RD and WR inputs, conlrol the
salection of one o! the three ports or the control worg
registers. They are normaly connacied 10 the least
s:gnificant bils af the address Hus (Ag and Ay

8255A BASIC OPERATION

By | Ag | RO | WA , ©5 _INPUT OPERATION IREADI
0 0! 0| 11 0o PORTA-—DATABUS
o 1 0 | 1 0 PORT 8 ~DATABUS
1 o 0 | v 0 PORTC— DATABUS
- | i OUTPUT OPERATION
. . (WRITE}

DATA BUS = PORT A

DATA BUS = PORT B

QATA BUS = PQRT C
DATA BUS = CONTROL

DISABRLE FUNCTION

—_—
I !
[ R S
x !ox iox o ox 1 DATA BUS = 3-5TATE
. g ND
Chip Se'ect. A "low™ 6n 1his input pin enables the com- O L A L o {LLEGAL CONDITION
municticn between the 82554 and the CPU X i X 1 { 1 | 8 ; DATABUS—3-5TATE

angnr

cumrncn

BOAICTOmy ata W
A

e

EORT

H Com Ao

£ |

Koo e

amnue

.
Ll

(PR

Figure 3. 8255A Block Dlagram Showling Data Bus Butfer and Read’Write Control Logic Fupctions
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(RESET)

Rewet. A “high” on this input clears the cantro! register
anc all ports (A, B, C) are set 1o the input mode

Group A and Group B Controls

The functhional configuration of each port is program.
med by the sysiams software. In essence, the CPU “out-
puts” 8 control word to the 8255A. The control word con-
tains informat:on such as “mode”, "Dt set”, “bit reset’,
etc., that initializes the functional configuration of the
8255A.

Exch of the Control blocks {Group A and Group B) sccepts
“commands™ from the Read/Write Control Logic, receives
“control words'' from the internal data tus and issues the
proper commands to its associated pons.

Control Group A — Port A and Port C upper (CT-C4)
Control Group B — Port B and Port C lowet [C3-CO)
The Control Word Register can Only be written into. No
Read operation of the Control Word Regiszer is allowed.

Ports A B, and C

The 8255A contains three 8-bit porls (A, B, and C}. All
can be configured in a wide variety of functionat charac.
teristics by the systerm softwars but each has it own
special features or “perscnality” 1o further enhance the
power and fexibility of the 82554

Port A. One 8.bit data output latch/butier and one B-bit
dala inpu! latch.

Port B. One & bif cata input/output latchubufter and one
B-bit cata iapul puffer.

Port C. One 8.bit data outpu! latch/buiter and one & bit
data input butier (no latck for input). Thia por can be
divided into two 4-bit porls under the mode control
Each 4-bil port contains a 4-bit latch and it can be used
for the control signa! oulputs and status signalinputsin
conyunchicon with ports A and B

PiN CONFIGURATION

e T2

—
——a \
e |l e S e
=l et [ :
i —
T ] |
-
P ]
Lo e T
[ ; P R
v
e (T T T
e —
- [ . e
i KA o K i
ke - o —4
1
[ —
L =1 st — PIN NAMES
oK
— camra T e KT
. ': © By Oy PATA BUE (M DLRECT milcas |
- — e - _RESED | REELY el
- T P& | o
i | RLAD INRLT |
. jAsower 000 |
'L“ U wRiT e |
j 2 at PONT ALORERL
[ i A PORT & fITI
; ] POAT & 81T
TRTRY PORT CWIT
F-—'E -+ vOLY |
Loy oLy ]

Flgure 4. B225A Block Dingram Showing Group A and

Group B Control Functions
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8255A OPERATIONAL DESCRIPTION
Mode Selection

There a-e three basic modes of operation that can be select-
ed by the system sofrware

Mode 0 — Basic Input/Output
Moce 1 - Strobed Input/Output
Mode 2 — Bi-Directianal Bus

when the reset input goes “high" ali ports will be set to
the input mode (1e. all 24 hines will be in the high im-
pedance state). Alter the reset s remaved the B255A can
remain i the inpul mode wilh no addihanal initiatization
requrred During the execution of the system program
any of the other modes May bDe selected using a single
output instruction This atiows a single B255A to service
a vanely of peripheral devices with a simpie software
mainlenance routing

The modas tor Port A and Port B can be separately defined.
while Part C s divided wnto twg portions as required by the
Part ~ and Past 8 defirmtions. Al ot the output registers, 1N
cluctng tre status flip flops, will be reset whengver the
mode 1s changed, Moces maw be combined so that their
thercuneal oefinimon can be taldored” 1o almast any 170
For wnstance, Group B can be programmed n
manitar simple switen ciosings or drsplay compu

lalinng results, Group A coula be programmed i Mode 1
tu mo~ tor a keyboard ar Tape reader on an interrupt-ariven

basi:

—— ) T ADDRIS BUS )

B CONTAD: BUS

7 -
5, M, ML S, pag Py
4
oot ] B P s T
PR 114y I} S
;lm:ul'nl b | ﬁluﬂ
=7 l N R
#8, PR, CONTROL  COMTADL  PA, Pl
DA 0 oriT
<
wop ] 8 ety “« 7
7 g
20 1 ! T ! ! T b jl‘?;wmucno«n
=7 IR R [ TR
L (L — Ay PAg

CONTAD,

Figure 5. Basic Mode Definitions
and Bus Interface

CONTROL WOAD

o, | oo [o sz}

GROLW &

By

]_

!
PORT C (LOWER)
3= INPLY

0 - ouTrut

|

PORY B ‘
1. AT |
i

O -~ QuTPUT

MOOE SELECTION
0 MODE D
14 MODE 1

PORT CiLPRER:
1= INPUT
@ = gufteut

PORT A
: ——e 1= INPUT
! 0-DUTAUT

i : MODE SELECTION
. 00 + MOOE ©

! 07 - MODE 1

x4 MODE 2

MODE SET FLAG
1= ACTIVE

Figure 6. Mode Definition Format

The mode defimtions and possible mode combinations
may seem confusing at first but atter a cursofy review of
the complete device operation a8 simpie, iogical VO ap-
proach wii surtace The design of the B255A has taken
intc account things such as ethcren! PC board layout,
control signa’ definthicn vs PC layout and compieie
tunctional Baxibihily to support almost any pefipherai
gevice with no external iogic Such design represants
the maxrmurm use of the avaiiable pins

Single Bit Set/Rese! Feature

Any of the eight bits of Port C can te Setor Reset using 4
single OUTpul instruction This feature reduces 1ofiware
requirements in Control-based applicanons
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. | I
COMTROL WORD
| !
By | O 1Dy 10 Oy ]Dy
i |
. i |
) i ! BIT SET/RESET
Coa x ok U Y
| — - RESET
i DOH T i
[ Cans I
WIT SELECT
kB,
[ BiZadser
b eig T g0 0t by
| 91010101 Be
1 07170 & 11 By
BRHI AN
‘ S R LU0
I
L BT SETHESET FLAG
b+ ACTIVE
i
|

Figure 7. Bit Set'Reset Format

When Port € is being used as status/control for Port A or
these bits can be set or reset by using the Bit Set/Reset op
gration Just s il they were data output pors.

Interrupt Control Functions

When the B255A 15 programmed to operate in moce 3 or
mode 2. zontrol signals are provided that can be used as
interrupt request inputs to the CPU. The interrupt re
ques! signals, generated from pott C. can be inhibited or
enabied by setting ar resetling the associated INTE thp-

" Whop, ustng ne bil setireset function of port &

This function allows the Programmer 10 disallow or allw a
spectfic /O device to interrupt the CPU without affecting
any other device in the intesrupt structure.

INTE fhp-flop definition:

IBIT-SET) — tNTE 15 SET - Interrup? enable
(BIT-RESET) — INTE s RESET — tnierrupt disable
Note: AN Mask flip-flups are automatically reset duning

mode selection and device Resel.

Operating Modas

MDDE ¢ (Basi¢ Input/Outputl. This functional conhgura-
tion provides simple anput and output coerations for
each ol the tnree ports. NO “hangshaking' 15 reguired

Mode 0 Basic Functional Definttions®
® Two 8Dt ports and two 4-bit ports
Any port can be input or output
Qutputs are iatched

inputs are not latched

»
L
.
® 1C di*terent Iaput’Output conhgurations are possiole

data s simply wnitien 1o or read brom- a specihiec port in thrs Mode.
. | Tl
" N 7
|
o ol -—= boo tup - -
INPLIS x . I  §
|l 1 - [- — tma—- -
s & A0 f |
!
PO —— Y _
e e ——= gy ar—— i Ly |
MODE 0 {Basic Input)
- - e - R
- N\ 7/
i —— e — gy
0,0, k y
. e o lam e r— e b = —-
€3 a1 an x x

ouTryt

e

NODE 0 (Basgle Outpul)
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MODE 0 Perl Dallnition
A T [ GROUF A GROUP B
T PORT C PORT C
DgiB3! D POAT A T # | rORTS
4 | S (UPPER) (LOWER)
o o .ol o | ourrur | outeutr | o | outeuT | ourteuT
0 ' o "o [ 1 | OUTPUT } OUTPUT | 1 | DUTPUT | INPUT
@ @ 1 g ! OUTPUT | OUTPUT 2 | INPUT OUTPUT
6 a 11 P OUTPUT ; QUTPUT | 3 ¢ INPUT | INPUT
0 T 0 . 0 OUTPUT . INPUT | 4 | QUTPUT | OUTPUT
0 10 1 OUTPUT : INPUT | & | QUTPUT | INPUT
o 1 1 0 - OUTPUT  INPUT &  INPUT . QOUTPUT
I 1 1§ OUTRUT  INFUT | 7 . INPUT | INPUT
1 a ¢ 0 . INPUT CUTPUT | 8 i QUTPUT { QUTPUT
1 0 0 1t INPUT OUTPUT | 8 | OUTPUT | INPUT
1 O f 1 D INPUT | QUTPUT © 10 ' INPUT | QUTPUT
1 0 t 1 INPUT OUTPUT . 11 . INPUT . INPUT
1 10 .0 i INPUT INPUT | 12 | OUTPUT | OUTPUT
1 16 it | INPUT INPUT  © 13 | OUTPUT | INPUT
1 1 1 [ D i INPUT INPUT |14 INPUT | DUTPUT
1 1 v ¢ INPUT INPUT | 15 INPLUT INPUT
MODE 0 Contigurations
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CONTROL WORD =d

CONTROL WORD =1
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CONTAOL WORD #17 ’

CONTROL WCAD 514

B, b, b, B, P, B B D, b, D,
T —— ; L B B L
1-a‘nlw'1ﬁu a0 ' l
[ 1ol | ale v |0 |a
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&= ra [T A i
ssa ’ T
82554
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Gperating Modes

MODE 1 (Strobad InputOulpul). This lunctional con.
figuration provides a means tor lransterning 11O gata to
or from a specifted portin conpunchion wilh steppes or
“handshaking” signals (hmode 1, porl Aand Por B use
the lines or port C tec generate 0f accept thesa “hang
shahing™ signais

Mode 3 Basic Funcuonal Delinitions

® Twc Groups {(Group A and Group B)
Each group contains one 8-bit data pert and one 4-bit

control/data port.

» The 8hit data port can be either input or output
Both inputs and outputs are latched.
® The 4 bit port is used tor contral and status ot the

8-bit data port.
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Input Control Signal Deftnition

STB (Strobe Inpul). A “iow" on this input loads data 1o
the nput latch.

IBF {inpu! Buffer Full F/F)

A “high™ on this output indicates that the data has been
loaded into the input tatch; in essence, an ack nowledgement,
IBF is set by STB input being low and is reset by the rising
edge of the RD input.

INTR (Interrupt Request)

A ““high” on this output can be used to interrupt the CPU
when an input device is requesting serace. INTR is set by
the STE is a “one”, IBF isa "one’ and INTE is a "one”
It is reset by the taliing edge of RD. This procedure altows
an input device to request service from the CPU by simpiy
strobung its data into the port.

INTE A
Contrelled by bit set/reset of PC .
INTE B
Controlled by bit set/reset of PCo

CONTROL WOAD
o, 0, By O, By By O, Dy

[ (o T o]

Eli!

=) e (NPT
q = OUTRUT

CONTAOL WOAD

o, 0,8 0 0,0, 0, 0,

L L]

MODE 3 [ROAT &)

'Lllc 1
' oNTE
v
[ S S

T
1

*, fo——

U

e
INTE .
] T
-— Pt N —
[ s
—— .
]

Figure 8. MODE 1 Input
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Figure . MODE 1 (Strobed Input)
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Output Control Signal Definition

OBF ({Qutput Butler Full F/F). The OBF output wil go
“low” 1gindicale that the CPU has written data out to tne
specified port The OBF F/F wiil be set by the nising eoge
ol the WRinput and reset by AGK 1input bemng low

ACK (Acknowledge Inpul). A "low” on this :npulinlor™s
the B255A thal the dala from parm A or por B has bean
accepted In essence. a response from :m2 pernpheral
device indicahing that il has receved the data output Dy

the CPU

INTR {Interrupt Request). A "hig* on trus autput car pe
used to interrupt the CPU when an outpa® gevice has
accepted data transmitted by the CPU INTR s setwhen
ACKisacne OBFiss one anaINTE sa pne 1S
reset by the falling edge of WR

INTR {Interrupt Request). A "high’ on this oulou! Can be
used 10 rterrupt the CPU when an aulput cevice ras
accepted data transmitted by the CPU INTR s st wher
ACK sa cre” OBFisa~one angINTE sa one it s
reset by the falling edge of WR

INTE A

Controlled by ol se! reset of PC.
INTE B

Cantrolled by b1 set reset of PC

MOOL 1 OAT A

e

CONTAGL WOAD
B, Oy Oy 0, B, 0, D, B,
‘ s

1e INPLT
b« auTruT

oY S
MOCE 1 iPOAT )
N
LR N I :)
LONTROL WORD v
D, G, D, D, 0, 0,0, O, —
A | ", car,
fre--
i LT ", s,
[ S
{ i
L)
DJ e [—— NTR,
| S
LR

Figure 10. MODE 1 Output

. *
) f
. A
i Y !
1 ! : \“. 'l /I(]
| o +
| - Tmom
" ] k 1 ~ e
L] L_ : ; -
e == gl T -
. e ' / }
H ; -
acx | 7
' S S,
o X

Flgure 11. Mode 1 (Strobed Output)
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Combinations of MOBE 1

Port A and Port B can be individually detined as input or
Qutput in Mpde 1 1o support 3 wide variety of strobed 1/0
applications,

"A, Py

CIMTROL woAD

L LA N T AR

i . . oY W ST Y
i My
o et [ S
PR ey K — 6.?'3.
) | arx,
'C.——-wm.

POAT & — (BTROAF D | NPLT)
PORT B - (STROMED DUTPUT)

a,pa
m,
ml

COMTROL wORD

©: By By B, B, 0, O, O,

agp—t~ 1t
’ Y -
e, |
®o —=-cf T — T,
[ S——y
Fco —— |N"“

PORT & - ISTRORED OUT AT
PORT @ - (STROBED INFUT!

Figure 12, Combingrtions of MODE 1

Operating Modas

MODE 2 {Strobed Bldirectional Bus VO). This functiona!
contigutation provides a means for communicating with
a petipheral device or structure on a single B-bit bus for
both transrmathing and receiving data (bidirectional bus
¥0) “Handshaking” signals are provided to maintain
proper bus liow discipline in a similar manner o MODE
1.interrupt Generation and enable/disable furctions are
also available.

MODE 2 Basic Funclional Definitions:

®* Used in Group A only,

Ore B-bit, bidirectional bus Porl {Port A) and 5 5-bit
control Port (Por C}, '

Both inputs snd outputs are latched.

The 5-bit contral pont (Port C) is used for control
and status Yor the B-bit, bidirectional bus port (Port
A).

Bidirectionsl Bus VO Control Signal Definttion

IMTR (nterrupt Request). A high o this outpul can be
used taintarrup! the CPU for both Input or output opera-
tiona,

Qutput Operatians

OBF (Output Bulter Full). The OBF cutput wil goiow o
indicate that the CPU has wnillen data put to port A

ACK (Acknowledge). A "low™ on this input enatles the
iri-state outpul buffer of port A to send oul the da‘a
Otherwise, the output bufler will be in the high im-
pedance stale.

INTE 1 (The INTE Fiip-Flop Associated with OBF). Con
tralied by bit setireset of PCy.
Input Qperations

§TB {Sirobe tnput). A "low” on this input loads data inia
the inpul latch,

iBF (inpul Bulier Full FIFL A “high™ on this output 10
dicates that data has been foaded inlo the input lalch.

INTE 2 (The INTE Flip-Fiop Assaciated with IBFL Con
frotled by bit setresat gt PC,.
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FORT 2
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Figure 13. MODE Control Word

Figure 14. MODE 2
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Figure 15. MODE 2 {Bidirectionnl}

Ay mpguence where WH occurs belocs ACK anc STB accurs before AD 11 parmrssm
{INTR » IBF - MASK + 578 » AD » OBF » MASK - ACK + WA}
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MODE 2 AND MODE 0 [INPLUIT} MODE 2 AND MOCE O {OUTPUT}
", NTR, ey = N,
oKD S G
o, S6r, [ L
CTRCH. moD ", Zx, T WO WO re, p—— W,
0, B % & 0000 D, 6, o b, B & 0, O,
' * Fa M o SRR , f———
. . - L] LY
oy I8F, ", ’—J P WF,
1 T 1. INFUT
6 - DQUTPUT ’ 0= OUTPUT s
L e L] e f—7— o
L1 = 1] o
oK) e

MODE 2 AND MOCE 1 [OUTPLUT!

ComTmOn, wah)

8.0, 90 60 00

s mTh,
S

~, oar,

acx,

TR,

MODE 2 AND MODE 7 INPUT]

A ———qf

Py e TR,

Figure 1&. MODE % Combinations
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8255A/8255A.5
Mode Detinltlon Summary
WODE 0 MODE 1 MODE 2
IN our iN ouT GROUP A ONLY
Pag N ouT IN our -—
PA, IN out IN ouT R R——
PAZ IN our N ouT -
PAgy N ouT IN ouT -
PAy IN our IN ouT -——
Pag N our IN ouT -
FAg N ouT IN ouT -
Pa; IN our IN | out -
PHg IN ouT IN out —_ ]
PBy N ouT IN our —
P8y N out N ouT —
P4 N out N ouTt —_ WODE 0
PB4 IN our tN out e - OR MODE 1
PBg IN [s]¥) § IN ouT e ONLY
PBg IN out N ouT —_—
PBy IN our IN ouT e
—

PCo IN out INTRg IHTRB 10
PCy IN out T-0 O8Fg 170
PCy N out 5Ty ACKg 1o
PCy N out IIGTRA INTR & INTA g
PC, IN ouT 578, 1o ETE,
PCs IN ouT IBFa 1o 1BF 5
Plg N ouT 10 ACK ACKa
PC; | N our Ho OBF 4 OBF 5 !

Special Mode-Combination Considerations

There are several combinations af meodes when not all ot the
bits in Port C are used for control or status, The remaining
bits can be used as follows:

If Programrmed as Inputs -
All input fines can be accessed during a normal Port C
read.

If Programmed a Outputs —
Bits in C upper [PC;-PC4) must be individually accessed
using the bt sei/reset function.

Bits in C lower [PC3-PCp} can be accessed using the bit
set/reset function or accessed as a threesome by writing
nto Port C.

Source Current Capablilty on Port B and Port C

Any set of sight output buffers, selected randomly from
Ports B and € tam source 1mA at 1.5 wolts. This teature
allows the B255 to directly drive Dartington type drivers
and high-voltage displays that require such source current.

Reading Port C Status

in Mode O, Port C transfers data to or from the peripheral
device. When the B255 is programmed to function in Modes
1 or 2, Port C generates or accepts ""hand shaking'’ signals
with the peripheral device. Reading the contents of Port ©

allows the programmer to 1es7 or werily the “status” of excr
peripheral device and change the program flow accardingty

There is na special instruction fo read the statds intorma
tion from Port C. A normal read operation of Port C 13
executed to perform this function

OUTRIT COMF IGURATION
b, B B/ b © Db B B
I T T
T, im[ vo | 1 jere, b, BT, vty
1 i

GROus & - GROUR &

LgRUT COMF KGR ATION )
b, B0, By Oy gy b, b, o
[1)0J IDJ I, mr[larl\ ||~r[l; |IFITIB'IF£|
— _— . . —
GARDUP & clw l

Figure 17, MODE 1 Status Word Format

By B B B <
n?,lmn,i LU Imu,lnn X\T\;J
%7iﬂl0\.’nl T __ GROLE B

(DENINLD BY WOOE 6 08 wOnE 1 HLESTRW!

Figure 18, MODE 2 Status Word Format
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INTEARUPT
APPLICATIONS OF THE B255A RecuesT
The B255A is & vary powerlul tool for -interfacing < Toay L
peripherat equipment to the microcompuler system. |t = R L
represents the optimum use of available pins and is 1lex- :*: ‘ s oroLY
ible enough to intertace aimast any I/G davice without ’*' := XEYBOARD
the need for additionai extesnal togic. ,:: n.
£
Each peripheral device in a mucrocompuler system i LY SMIFT
usvally has a "service routine” associated with 1t. The A, CONTROL
routing manages the software interface between the
device and the CPU. The funchonat defimition of the < STROBE
B235A is programmed by the IO service routine and | " acx
becomes an exlension of the sysiem software By ex-
amining the WO devices interlace charactenstics for
balh data transter and timing, and matching this infar- o, N
malion 10 the examples and tables in the detailec opera- ", 2,
tional description, a control word can easily be devel- " g, BURROUGHS
- ? ? SELF 3CAN
oped to inttialize the B255A to exactly "ht” the apphca- ", 8, oiseLAY
tion. Frgures 19 through 25 present a few examples of ", B,
typicai apphcations of the 82554 oot 1 By Y
IOUT’UTI- ’I. BACKSFACE
L CLEAR
PC, }————————=| DATA READY
PC' ACK
PC' BLANKING
|:':rc:;:' -— re, LPC, CANCEL WORD
|
LTI f |u'rznuur7__J
o h REQUEST
4, b-—d
oy - 0
g B | e Figure 20. Keyboard and Display Interface
[y N— A g
. — | | -
o ey — ]
[0 E— | cn !
| — mELAYE N TER BT
| &, p——~ipaTamiapy b—ud REGUEST T |
[JFSSN SR .
l B F-——  FAPEA FEED  Gm— T -
F bl roamanamey b ™ "o
e I ", a,
i " bF— S— ", ",
Y — woot + | M4y "y o;:&l\ézn
| ey b—a (T va, n, AEYROARD
.:: ;1. . :.:.u REsDY e - —
GOK 1 I b varen seen o | bt
aaiact . F— b { rOcmamormEy b CoNTROL
", —— [t A My
e CAMAAGE FIN N, e TRoat
o, b=l oars neapr Wb o] KM EOGE
r, pe——] alx .
~, sy Lt
., ", TEAT LT
I T
[ -1 CrmTRSL LOG I AWD O A BE ""’"""'_-_ ]
mougsr T ,-' - -‘,____" ::)::Il.:“
- s
moop ¢ | "W, A
et ] oy f A
n -
Figure 15 Printer Interface ", e
< |

Figurs 21. Keybosrd and Terminal Address
Interface
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wraAmSt
nEOLEST
- ray .
: e £
. Y o,
Pay Fay By
a, PLONY Do
mocaw | M N iy CONTROL
ot ey aan :: 4 preifaiy
04 - By
:: aTRTIR AMALDG CuITPUT ot 1 - Pag o
< », 5,
— : - ", bata €TR
L ~ ALK 1)
-“ FTO D TA r, DATA READY
", UTRY e L™ i
- — -
Tt w, TRACE Y REMBOR
~y SaderLl EN , T¥YWC READY
| = m ", el X
Mo, -
"~ ol . ENGAGE HE&D
-, COWYERTIR  be— amidi 00 MFUT .~ FORW ARG REY
oty ™ LADGC LN RLAD ENARLE
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f
Figure 22. Digital tc Analog, Anaiog to Digltal Figure 23. Basic Floppy Disk Interface
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Figurs 24. Baske CRT Controllar Intartsce Figurs 25. Machins Too! Controlier lnterface
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8255A/8255A-5

ABSOLUTE MAXIMUM RATINGS*

Ambient Temperature Under Bias. . . . .. . .. 0°C 1w 70°C
Storage Temperature . ..., , . . ... .. —65°C 10 +1560°C
Voltage on Any Pin

Wirn Respectto Ground . . .. .. ... ... -05V to+7V
Pawer Dussipation . . ... ... ... 1 Wartt

*‘NOTICE: Strasses above those listed under “Absolute
Maximum Ratings” may cause parmanent damage to the
device. This is & stress rating only and functional opars-
tion of the device at these or any other conditions above
those indicated in the operational sections of this specif~
cation Is not implied. Exposure to absolute maximum
rating conditions for extended periods may atfect device
reliability.

D.C. CHARACTERISTICS (Ta= 0°Cto70°C Ve = +5V 2 10% GND = 0V) *

L Symbal E Paramater Tuln. llnlt:u:. Unn Test Conditions
Vi ' Input Low Voltage -0.5 | 0.8 v
Vin Input High Yoliage 20 | Vec v
Wn (DBI | Qutput Low Vallage {Date Bus) G457 Vv Icy = 2.5mA
V. (PER) Dutput Low Voitage {Peripheral Port) 045¢ v Ige = 1.7mA
Vau (D8I | Output High Vattage {Data Bus) 24 \Y lon = -400uA
Vow{PERH Output High Voltage {Periphera! Fort) | 2.4 1% lop = -200pA
ipar!™ | Darlington Drive Current -10 | -40 | mA Rext = 75000 VExr= 1.6V
lce Power Supply Current 120 mA
W Input Lead Current 110 | pA Vin = Vee to OV
for, Output Float Leakage 310§ pa YouT = Ve lo 45V
NOTE:
. Avalzble on any 8 pins trom Porl B and C.
CAPACITANCE (1, = 25°C, o = GND = 0V)
_l Bymbot Jl Parameler Min. ! Typ. Mux, uUnit Test Condiions
Cin [ Input Capacitance 10 pF fc = 1MHz
l Cio 1/ Capacitance l 0 pF Unmeasured pins returned to GND

A.C. CHARACTERISTICS (Ta=0"Cto70°C. Vgp = +5V = 10%. GND = OV) *

Bus Paramgtars

READ
BZ55A 825545
Sy mbot Parameter Min. Max. Min. Max, Unit
tar Adaress Stable Belore READ [¢] 0 ns
tRA Address Stable After READ 1} 0 ns
tRR READ Pulse Width 330 300 ns
1Ap Data Valid From READIY 250 200 ns
IoF Daty Fioat Atter READ 1o 150 10 100 ns
tRv Time Between READs and or WRITEs 850 B50 ns
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8255A/8255A-5
e e e ere—— .
A.C. CHARACTERISTICS (Continved)
WRITE
82554 825585 | ]
Symbot Paramater Mlin. Mar Min [ 1% Unit
taw Address Stable Before WRITE 0 0 ns
twa Address Stable After WRITE 20 20 ng
L WHITE Pulse Width 400 300 ns
tow Data Vahd 1o WRITE (T_E 100 LA ns
twp | Data Vaiid Atter WRITE 30 0 ns
OTHER TIMINGS
B255A ! B255A.5
Symbol Patameter Min. Max Min. } Max Unit
twg WH = 1 to Qutputi ™ i 350 ; s ns
i Periphera! Data Before RD J 0 . ns
R Peripheral Data Atter RD i 0 s
tag ACK Puise Width 300 b3 ns
tst STB Pulse Width \ 500 500 ns
tpg Per. Data Before T.E of §T8 } 0 0 ni
1pp Per. Dara After T.E. of STE ! 180 IR o ns
1AD ACK = Q1o Qutput!’| ! 300 ! 300 ns
tko ACK =1 10 Output Ficar 20 250 VX 25C ns
twos WA = 1 10 OBF = O!!! 650 I 650 ns
1a08 ACK = 010 OBF = 1111 350 © 380 ns
L $T8 = 0to I1BF = 110 3cc | 300 ns
trig RD = ! 1o IBF = 01 : 300 ' 3oc ns
TRIT AD= 0o INTR = Oi'! 400 C 400 ns
57 STE =1 to INTR = 177l v i 300 ns
tarr ACK = 110 INTA = 3l ! = | I ns
YT WH =0t INTR=0I' ¥ [ =50 i as0 ns
NOTES:

1. Test Condilipns: € = 150 pF
2. Period ol Resat pulss mus! be at laast 50us dur~g or ater powar an Subsequent Resel pulse ca~ be 500 ns mir.
1. INTR? may occur as early is WR,.
* For Extanded Temperature EXPAESS, usa MAZ55A piecincal parameters.

A.C. TESTING LOAD CIRCUIT

A.C. TESTING INPUT, OUTPUT WAVEFORM

[

INPUT-DUTPUT
1t

10 2e

:> TLE" POINTS (: Tt pr

as B -4
" A
AL TERNING NPUTE AHE DH LT Jay FOR B DS 0 anT DA IR
A LI ] TN M ASLREMESTE ARE Al AT 5 BB 4 G0
anD Zay FOF ALOLC 0

DEVICE
UMDER
TEST

o 15 SET AT wARIUS YO, TABIT JURING TEST G TS GulaRestil The
SAECIFICATDN O, MeCLUDES ~3 TaPalITARGE




lnter 8255A/8255A-5

WAVEFORMS

MODE 0 (BASIC INPUT)

[ |
" * i |
[ be— —
- ) X
| X

[ MODE 0 (BASIC OUTPUT)
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WAVEFORMS {Continued)

MODE 1 {STROBED INPUT)

T ERO L
PLRPHENAL

. TV /i
- T\ . /j/ /JF
- ]
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WAYEFCRMS {Continued)

MODE 2 (BIDIRECTIONAL)
DATA FMON
“ M0 1D AN
>
»m 4 i
i‘“l—! i
\ | : Y |
1 i [ ‘ JJ
o \ | \JI ! }‘ ‘ /
PR S | |
\ | 1 f T
i \ \ ‘ “ ! L
‘:A ﬁ j—-—‘u --‘-| i
2t |
R e
' T
m ‘ [ |
: i !
i —
1 T
- / | | | \
: JE—, (LT S ﬁ
R Lt s L U —— ———— N e i e —— ——— -
S - { D C:}
il , . i .
- ey r—— e e tng
- ' ./
OATA FROM DATA F“m - ‘
PERIPHEAAL TO LM IS8 TO FERIPHERAL 4,/
DaTA FROM
29 TO Bosg
NOTE  Any mquence where WH occurs befors ACK and mn\:mrl batore RO iy permisctie.
iINTR = J@F » HASK'STE HU’OB; MASK -« ACK 'NFH
WRITE TIMING

READ TIW!NG

e X X

:r- - aw ———e] i

X

hy_y. CB g
-

-—

'an b Y
3 La g
patema X X as \ z
- ‘pm = lwp o= [
- h R H
DAtA DL HICH [ WrEQANCE i WALID MG M MBS DaRCL

e
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Instruction set description

unemonic description bytes/|opcode
eyeles| thexo
Arithmetic operation
ADD A,Rr Add register to A 11 2"
ADD 4,direct |Add direch byte to A 21 25
ADD A,@Ri Add indirect RAM to A 11 26,27
ADD A, #data Add immediate data Lo A 21 24
ADDC A,Rr Add register to A with carry flag 11 3”
ADDC A,direct }jAdd direct byte to A with carry 2 1 35
flag
ADDC A,@R1 Add indirect RAM f.o A with carry 11 36,37
flag
ADDC A, #data Add imnediate data tec A with carry| 2 1 34
flag
SUBB ARr Subtract register from A with 11 9"
borrow
SUDB A,direct. |Subtract direect byte from A with 21 65




mnemonic description bytes/ opcode
cycles| (hex)
borrow
SUBB A,8RiI Subtract indirect RAM from A with 11 86,97
borrow
SUBB A, #data Subtract imwmediate data from A 21 94
borrow
INC A Increment. A 11 04
INC Rr Increment register 11 o"
INC direct Increment direct byte 21 05
INC eRi Increment. indirect RAM 11 06,07
DEC A Decrement, A i 14
DEC Rr Decrement register 11 1"
DEC direct Decrement direct hyte 21 15
DEC @aRri Decrement indirect RAM 11 16,17
INC DPTR Increment, data pointer 12z A3
MUL, AB Multiply A & B 1 4 Ad
DIv AB Divide A & B 1 4 54
DA A Decimal adjust A 11 D4
Logic operations
ANL  A,Rr AND register to A 11 | 5
AN A,direct AND direct byte to A 21 55
ANL A,6R1 AND indirect RAM to A 11 56,57
ANL A,ttdata AND immediate data to a 21 54
ANL direcl, A AND A to direct byte 21 52
ANL direct, #data|AND immediate data to direct byte 32 53
ORL A,Rr OR register to A 11 a”
ORL A,idrect OFK direct byte to A 21 45




nnemonic description bytes/|opcode
cycles| (hex)
ORL A,8R1 OR indirect RAM to & 11 46,47
ORL A, ltdata OR immediate data to A 21 a4
ORL direct,A OR A to direct byte 21 42
ORL direct,#data|OR immediate data to direct byte 32 43
XRL A,Rr Exclugive-OR register to A 11 8"
XRL A,direct Exclusive-OR direct byte to & 21 65
XRL A,@8R1 Exclhigive-9OR indirect RAM to A 11 66,57
XRL A,#data Exclusive-OF inmediate data to A 2 1 B84
XRL direct,a Exclusive~OR to direct byte 2 1 62
XRL direct,#data|Exclusive-0R immediate dabta to 3 2 63
direct byte
CLE A Clear A 1 1 E4
CPL A Complement A 11 F4
RL A Rotate A left il 23
RLC A Rotate A left through the carry 11 33
flag
RR A Rotate A right 11 03
RRC A Rotate A right through the carry 11 13
flag
8WAP A Swap nibbles within 4 11 Cc4
Data transfer
MOV A,Rr Move register to A 11 B
MOV Jslx,di;t'ect»u Move direct byte to a 21 E5
MOY A BRI Move indirect RAM to A 113 E6,ET
MOV A,#data Move inmediate data to A 21 74
MOV Hr, A Move A to register 11 P
MOY Rr,direct Move direct byte to register z2 2 At




mnemonic description bytes/|opcode
cycles| (hex)
MOV Rr, #data Move immediate data to register 21 7"
MOy direct,A Move A to direct hyte 21 F5
MOV direct,Rr Move register to direct byte 2 2 8"
MOV direct,direct |MOVE direct byte to direct 32 85
MOV direct,&Ri Move indirect RAM to direct byte 22 BG6,87
MOV direct,#data |Move immediate data to direct byte| 3 2 75
Mov @Ri,4 Move A to indirect RaAM 11 F6,F7
MOV 8Ri,direct Move direct byte to indirect. RAM 2 2 AG, AT
MOV @Ri, #dats Move immediate dota to indirectRaM! 2 1 76,77
MOV DPTR,#datal6 [Load data pointer with a 18-bit 32 a0
constant
MOVC  A,B8A+DPTR Move ccde byte relabive to DPTR 12 23
to a
HOVC  A,8A4PC Move code byte relative to PC to Al 1 2 B3
Movx A,@Ri1 Move external RAM (8-bit address) 12 E2,E3
to A
MOYX A,@DPTR Move external RAM (16-bit address)| 1 2 EO
to A
MOVX @Ri,A Move A to external RAM 12 F2,F3
(8~bit address)
MOYX @DPTR, A Move A to external RAM 12 Fo
(16-bit address)
PUSH direct Push direct byte onto stack 2 2 Co
POP direct POP direct byte from stack 2 2 Do
XCH ALRr Exchange register with A 11 c”
XCH A,direct Exchange direct byle with a 21 C5
XCH A,aR1 Exchange indirect RAM with A 11 Cg,C7
XCHD A,8Ri Exchange LOW-order digit. indirect 11 D6, D7
RAM with A

——




mnemoniec description bytes/{opcode
cycles! (hex).
Boolean variable
nmanipulation
CLR C Clear carry flag 11 3
CLR bhit Clear direct bit 21 c2
SETB C Set carry flag 11 D3
SETE bit Set direct bit z2 1 D2
CPL C Couplement carry flag 11 B3
CPL hit Complement direct bit 21 B2
ANL C,bit AND direct bit to carry flag 72 B2
AN, C, /bit AND conpleement fo direet bit to 2 2 BO
carry flag
ORL C,bit OR direct hit to carry {lag 2 2 T2
ORL C,/bit OR complement fo direct bit to 2 2 AD
carry flag
MOV C,bhit Move direct bit to carry flag 21 A2
MOY hit,cC Move carry flag to direct hit 22 92
Program and machine
contrel
ACALL addrii Absolute subroutine call 22 “laddr
LCALL addrig Long subroutine call 3 2 12
RET Return from subroutine 12 2z
RET1 Return from interrupt 1 2 3z
AJME  addrii Absolute Jjump 2 2 _laddr
LJH¥P addrié Long Jjump 32 0z
SIHI rel Short junp (relative address) 2 2 B0
JMp @A+DPTR Junp indirect relaltive to the DETR| 1 2 73
JZ rel Junmp if A is zero 2z G0




n-15

mhenonic description bytes/|opcode
| cycles (hex)'
JNZ rel Jump if A is not zero 22 70
Jc rel Jump if carry flag is set 2 2 40
JNC rel Jump if no carry flag 2 2 50
JB bit,rel Junmp if direct bit is set 3 2 20
JNB bit,rel Jupp if direct bit is not set 3 2 3
JBC bit,rel Jump if direct bhit is set and 32 10
clear bit
CJNE A,direct,rel |Compare direct to & and junp 32 B5
if neot egual
CIJNE 4, #data,rel Compare immgediate to A and Jump 32 B4
if not equal
CJNE Rr,#data,rel [Compare imned. to reg. and jump 32z B*
if not equal
CJNE @Ri,#data,rel|{Compare immed. to ind. and jump 3 2 B&, BT
if not equal
DJNZ Rr,rel Decrement register and jump 2 2 p*
if not zero
DINZ direct,rel Decrement direct and jump 3 2 D5
if not zero
NOP No operation 11 00
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80CS51-L/ 80C31-L

CMOS SINGLE-CHIP 8 BIT 3V-MICROCONTROLLER

* BOC51-L - CHMIOS SINGLE-SHIP 8-BIT MICROCONTROLLER with factory mask-programmabie ROM
» 80C31-L- CHQS SINGLE-CHIP 8-BIT CONTROL-ORIENTED CPU with RAM and 1/0
* 80C51-L/C31-L: 0 TO E MHZVCC = 2.7V 0 &

FEATURES
¢ POWER CONTROL MODES * BOOLEAN PROCESSOR
* 128 x B BIT RAM * 5 INTERRUPT SOURCES
s 32 PROGRAMMABLE 1/0 LINES * PROGRAMMABLE SERIAL PORT
* TWO 16-BIT TIMER/CCUNTERS * 64K DATA MEMORY SPACE
s 84K PROGEAM MEMORY SPACE * TEMPERATURE RANGE: 0TO 70°C
® FULLY STATIC DESIGN

» HKGH PERFORMANCE SAJI VI CMOS

BESCRIPTION

Il

MHS's BOCS51 and BQC31 are high
performance CMOS versions of
the 8051/8031 NMOS single chip
8bitpCand is manufactured using a
self-aligned silicon gate CMOS
process (SAJ VL.

The fully static design of the MHS
80C51/80C31 allows to reduce
system powet consumption by
bringing the clock froguency down
to any value, even DC, without koss
of data.

The BOCS1 retains all the features
of the BO5t. 4K bytes of ROM;
128 bytes of RAM; 32 /O lines; two
16 bit timers; a S-source 2-leve!
nterrupt structure; a full duplex seral
port; and on-chip oscillator and
clock drcuits.

In egditon, the B0OCS1 has two
software-selectable modes of
reduced aciwvity for further reduction
In power consumption, In the idie
Mode the CPU is frozen whike the
RAM, the timers, the serial port, and
the interrupt system continue to
fundion. In the Power Down Mode
the RAM is saved and all other
functions are inoperative.

The BOC3tis identical to the BOCS1
except that it has no on-chip ROM.



BOCSI-L/80C31-L

Figure 2. Configurations
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IDLE AND POWER DOWN
OPERATION

Faure 3 shows the internal ldie and Power Dowen clock
configuration. As iHlustrated, Power Down oparation
stops the oscillater. idle mode operation aliows the
interrupt, serial pofl. and timer blocks to continue to
tunction while the clock to the CPU is gated oft.
These special modes are activated by softwate via the
Special Funclicn Register, ts hardware address s B7H
PCON is not bit addressable.

0sC

[ > SERka PORT
UMER BLOCKS

Fire 3. kile and Power Down Hardware

FCON: Power Contro! Register
(MSB) (LSB}

E@L_;J—J - T [aro[po [ oL |
Symbol Position Name and Function

SMOD  PCON.7 Doubie Baud rate bit. When set
tc & 1.the baud rale is doubled
when the senal port is being
used In either modes 1,2 or 3.

- PCON.E (Reserved)

- PCON.S (Resarved)

- PCON.4 (Reserved)

GF1 PCON.3 General-purpose flag b

GFO PCON.2 General-purpose flag bit.

PD PCON1 Power Down bit. Setting this

bit activales power down
operalion

DL PCONG Ide mode bitSefting this bd
activates idle mode cperation.

Il I's are written to PD and IDL at the same time.
PD takes precedence The reset value of PCON is
(OXXX0000).
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Tabie 1. Status of the external pins during Idle and Power Down modes

Mode | ProgramMemory | ALE | PSEN | PORTO PORT1 PORT2 | PORT2
idle Internal 1 1 Port Cata Port Dzia FoiData | PorCziz
ldle External 1 1 Fizating Port De*z Address Port Cz:z

Power o Dats Mgtz i

Down Internal 0] 0 ozn Deta Port Daia Por: Data Por; Dz:=

m‘;‘ Externa o] 0 Floating Port Data For Data | Portlzrz

IDLE MODE STOP CLOCK MODE

The instruction that sets PCON.0 is the last instruction
executed before the Idie mode s activated. Once in
the idle mode the CPU status is preserved in its
entrety: the Stack Pointer, Program Counter, Program
Status Word, Accumulatcr, RAM, and afl otherregisters
maintain their data during idle. Tebke 1 descnbes the
status ofthe external pins during ldle mode.

There are two ways to terminate the Ildie” moge
Actrvation of any enabled interrupt witl cause PCON.O
to be cleared by hardware, terminating Idie mode.
The interrupt is serviced, and following RETI, the next
instruction to be executed will be the one following
theinstruction that wrote a 1to PCON.D,

The flag bits GF0 and GF1 may be used to determine
whether the interrupt was recerved during normal
execution o¢ during the Idle mods. For exampls, the
instruction that writes to PCON .0 can alsg set or clear
one or both flag bits. When idie mode s terminated by
an enabled interrupt, the service rodtine can examine
tihe status of the flag bits.

The second way ofterminating the Idlle mode is with a
hardware resel. Since the oscillator 15 stifl running.the
hargware reset needs to be active lor only 2 machine
cycles (24 oscillator pericds; (o compiete the esat
operation.

POWER DO'WN MODE

Tne instruction that sets PCON.11s the last executad
priorio entering power down.Once in power down. the
oscillator is stopped. The contents of the onchip RaM
and the Special Function Register is saved dunng
power down mode. A hardware 12115 the only way of
exiing the power down mode. The hardware teset
inttiates the Special Function Register (see Taie 1}

In the Power Down mode. Vi may be lowered 1o
minimize circuit power consumgption. Care must be
taken to ensure the voltage is not reduced untit the
power down mode is eniered, and tha: the voltage is
restored before the hardware reset is applied which
frees the oscillator. Reset should net be releasec untl
the osaillator has restarled and stanilized.

Tatike Tdescribes the status ofthe external pins while in
the power down mode. t should be noted that i the
power down mode is activated while in exemal
program memory, the port data that 15 held n the
Spectat Function Registe: P2 15 restored o Port 2 Hthe
data is a 1,the port pin is held high during the power
down mode by the strong pullup, T1 shawn in Fgure 3

Due to static design,the MHSBOC31/CS I clock spe=d
can be reduced untu C MHz without any data loss n
memaory or registers. This mode aliows step by stan
utlization, and permits ¢ reduce system power
consumption by bringing the clock frequency dow= ¢
any value, At O MHz, the power consumption s e
same as in the Power Down Mode.

80CH1 /0 PORTS

The I/C port drive of the 80C511s similarto the 8231
The /0 buffers for Fons 1,2.and 3 are impiements s 28
shown in fgure 4

¥When the port latch contains a ©. ali pFETS in figure €
are off while the nFET:s turned on When the port izic
makes 2 0-to-1transition the nFET turns off The sirong
pullup pFET, T1, turns on for two oscillator pestoas

puling the output migh very rapidsy. As the output 6he 13
drawn Mmgh, pFET T3 turns on through the inverte: 2
supply the IoH source current. Thes inverter angd 73
form a latch which holds the t and 1s supponed by 72
When Part 2 is used as an addrass port, for access to
external program of data memory, any address i
tha! contains a 1 wili have hes strong pultup turnes oo
for the entire duration of tne exlernal memory access

Whan an /O pin on Peris 1,2 or 315 used as an inot
the user should be awarz tha! the external circurt mus:
sirfk current during the logcal 1-to-0 transmon.
The maximum sink current s specified as [TL unoer
the DC.Specifications. When the input goes baiow
approximately 2V, T3 turns offto save ICC current. Note.
when returning to a logicai 1. 72 is the only intema:
pul'up that is on. This will reaul in a slow nse timea
the user's circuit does nat force the input line high

Eow
[

AT

| Fig.4.1/0 Butfers in the B0C51 (Ports 1,2, 3)
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OSCi L ATOR CHARACTERISTICS

XTAL1and XTALZ are the mput and output respectively,
ol an invering amplifier which is configured for use as
an on-chip osaliator, as shown in figure 5. Either a

unconnected as shown in figure 6. There are no
requirements on the duty cycte of the external clock
signal, since the Input to the internal clocking circuitry s
quartz arystal o ceramic resonator may be used. through a divide-by-two flip-flop. but muntmum and
To drve the gevnce tron an external clock source, maximum high and low times specilied on the Data
XTALY should be dnven while XTALZ 1s left Sheet must be observec.

- N XTAL2
T D NC —— XTAL2
EXTERNAL
T o el OSOLLATOR XTALY
e
VSS
vss L

L = I

Frnre 5. Crystat Oscillator . Figure 6. Extermnal Drive Configuration




80C51PIN DESCRIPTIONS

vss
Creutt ground potential

vee
Supply voltage during normat. igle, and Power Dowr
operation.

Port 0

Part O Is an &-bit ppen dian bi-drectional /0 port
Porl Opins thal have 1's written1athem fioat.and n that
slate can be used as high-impedance INputs

Fort 0 is also the muttiplexed low-order adadress and
dala bus durng accesses te external Program and
Data Mermory In this applicaticn i uses stong ntermnal
pullups when emiting 1's. Porl © also outputs the
code byles dunng pragiam verdication in the 89C51
External puliups are requied dunny  program
verilication. Port O can snk eignt LS TTL nputs

Port1

Port 115 an 8-bil bi-drectional #O port with internal
pullups. Port 1 pins that have 15 wntten 1o them are
pulied high by tne miernal pullups. andinthat siate can
2 used a&s npuls. As inpuls. Pon 1 pins that are
externally bemg pulled low var source curent (1L,
on the gata sheet) because of the internal puliuns

Port 1also receives the fow-order address nytas dunng
program verificghion. in the 8OCS1, For 1 can sink/
source three LS TTL inputs. It can drive CMOS inpuiz
without external puliups

Port 2

Port 2 is an 8-bit bi-drectiona! YO port with interral
puflups. Port 2 pins that have 1's written o them are
pufled high by the internalpuilups a~d:nthal sialecan
be used as inputs. As inputs, Par 2 pinz that are
externally being pulled low will source cunent (liu.on
the date sheet) because otthe internal pultaps. Por 2
emils the high-order address byte during fetohes hom
axternal Program Memory and duning accesseas 1o
exiernal Data Memory that uss 16-De addresses
(MOVX-@ DPTR}. in this application, f uses strong
nternal puliups when emiting 1's. Dunng accesses to
external Data Memory that uses B-tl addresses
(MOVX & Ri), Port 2 emits the contents of the P2
Special Funclion Register.

f also receivas the high-order aodress bits and contiol
signals during progam verificalion 0 the 80C51.
Pert 2 can sink/scurce three LS TTLinpuls i can dive
CMOS inputs witnioul external pullaps.

Forl 3

Pcr 3 ig an 8-bit bi-diactional Y3 port with internal
pullups. Pod 3 pins that have 1's wontlen (¢ themn are
pulledgh:gh bythe intemaipulups.andm that state can
be used as inputs. As inputs, Poa 3 pins thal are
exiemnally baing pulied low will source cutent VIl on
the aata sheed) hecause ol the pobiups 11 alss senves
e tunchiens o vanous speciafeataes ctine MI235-5°
Farmily, as histed oelow
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Port Pin Ahternate Function

P3.0  RXD (sera! input port)

P31 TXD (serial output port)

P3.2  INTO {external interrupt 0)

P3.3  INTt{exlemal interrupt 1)

P3.4  TO {Timer O external nput)

P35  Ti(Timer 1 external nput)

P36  WH (external Data Memory write strobe)
P37 KD {external Data Memory read strobe)

Por 3 can sink/source three LS TTLinputs. tt can drive
CMOS inpuis withoul external pultups.

RST

A high levet on this for twd machine cycles while the
ascilator 1s running resets the device. An internal pull-
down fesistar permits Power-On réset using only a
capacitor connected to VCC.

ALE

Adcress Latch Enable output for iztching the low byle
¢t tne address aurnng accesses ¢ external memory.
ALE is actvated as though for this purpose at a
consiant rate of 1/6 the oscillator freguency excent
aurng an extarnal data memaory access at which ume
ane ALE puise 1s skipped. ALE can smk/source 8 LS
TTLrouts. B can drive CMOS mipats without an
external puliup

PSEN

rragram Store Enabie output 1s the read strobe to
=viernal Frogram Memory. PSEN s aciivated twice
gach maching cycie dunng fetches from external
P-agram Memory. (However, when executing out of
external Program Memory.two activations of FSEN are
swpoed durnng each access to external Data
Memory). PSEN 15 not activated dunng fetches from
nternal Program Memory PSEN can sink/source 8 LS
TTLoinputs. # can drve CMOS inputs withowt an
=uternal puliug -

]

Vwnen EAis heid hugh. the CPU executes out of internal
Fragram Memory (unless the Program Counter
axceeds OFFFH). When EA 15 neld low, the CPU
exécutes only out of external Program Memory.
£ 4 must not pe floated

XTAL1

insutto the inverting amplifier that forms the oscillator.
Hecewes the external oscillator snal when an
exi2rnal osciiaict 1s used.

XTAL2

Qutput ol the inverling amplifier that torms the
oschator and input to the internal clock generator
This pin should be ficated when an externai oscillator
15 used




ABSOLUTE MAXIMUM RATINGS®
Ambient Temperature Undler Bias:
Commerciat ........ ... . CCto70°C
Industrial ....... ... -40*Cto85°C
Storage Temperatwre ... -65°C1o+150°C
Wiltage onViC 1o Vg -0Vto+7V

_ Voltage on Any PIntoVsSS. . —posy toVoo +0.5v
FPower Dissmaticn W
*This value 1s based on the maximum allowable die

temperalure and the thermal resistance of the
package.
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“NOTICE:

Siresses at orabave thase listed under “Absolute Maxi-
mum Ralngs” may cause permanent damage lo the
device. This is a stress rating oniyand funcriona! opera-
1on ofthe device at these Ordny other condmions above
those indicated in the operational secnons of this spe-
chcaton 1s not impled. Expasure 1o absolute max:-
mum rating Londitions may affear gevice refabilty

DC CHARACTERISTICS
TA=-40"Cto 85°C VCec=57V1o 6V VSS=OV. F=01t056 MHz
Symbol Parameter . Min | Max Unit | Test Conditions
Vil Input L ow Voitage -05 [o02vce Voo
-0
ViH inpu: Hah Voltage 02vor !t Voo v
{Except XTALs ang RST) 049 +0.5
Vi1 input High Violtage to RST for Reset o7vee o V
+05
VIHZ Inpul High Voliags To XTAL 1 F 0.7vee Voo v
+0.5
VPD Power Down voltage To Ve n PD Made 20 60 v
VO Output Low Voltage (Pords 1.2, 3) ' 045 V IOL=18mA (note 1}
VOL Qutout Low Voltage Pon 0.ALE. PSEN | 7 ! a5 |y IOL=3.2mA (note 1)
VI Qutput High Vallage Pors 1, 7 LTS | v IOH =-10pa
24 v IOH=-60uA
) VOC =5V 10%
VOH1 Outpul Higr voltage (Por & in Egrernal 0.9ver v IOH =-40,A
In External Bus Mode), ALE, PSEN
24 | W OH=-400uA
VOO =N+ 10%
e Logical O input Currert Pors 1,23 -50 WA Vin=0 45V
L Input Leakage Current =10 ph 045 <vin<veg
1L togical 1te O franston Current -500 pA Vin = 2.0v
(Ports 1,2, 3
ICCPD Fower Supply Current 50 10 pA Ve =2.0vi0 5 5¢
(Power Down Mode) (note 2i
RRST RST Pulldown Resistor 50 150 kO
Cio Capactance ot /0 Butter 10 pF fp=1MHz Tp=25C
Note 1:

Capacrive loadng on Pords 0 and 2 May cause
spunous noise pulses to be supernmposed on the
VO 5 of ALE and Forls 1 and 3 The noise 1s due 10
external bus capacitance discharging mnto the Ford O
and Pol 2 pins when these pins make 3-10-0

lransiions dunng bus cperations. in the wors: rases
{capacive loading 100 pF) Ihe norse puise on the ALE
hne may exceed 045 with max VDL peak 0.8V
A Schmitt Tngger use 1s not necessary.
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EXTERNAL CLOCK DRIVE CHARACTERISTICS (XTAL1)

Varlabie Clock
ireq=0to 6 MHz
Symbol Parameter Min Max Unit
TCLCL Osciilator Period 165 X ns
TCHCX High Time 20 : ns
TCLCX LowTime 20 ns
TCLCH Rise Time 20 ns
TCHCL Fal! Tirme 20 ns
vOC-DSVL . g-—~—-“c’ o - — T
orvee ' / f
|
QzY¥YCC-01
045v :
TeLCK !
Il T
AC CHARACTERISTICS
(TaA=-40°Cto B5°CVoC=27Vio BV Vgg=0V)
(Load Capacitance for Port 0, ALE, and PSEN =100pf; L3ad Capacitance for All Other Qutpute = 80ph)

EXTERNAL PROGRAM MEMORY CHARACTERISTICS

[ Symbol Parameter Min Max Units
TLHLL ALE Pulse Width ZICLCL- 49 ng
TAVLL Address Vahd to ALE TCiCL~55 1S
TLLAX Address Hold Ater ALE TCLCL-35 ns
TLLIV ALE toValhd instr In 4TCLCL-17C ns

i TLLPL ALE tc PSEN TCLCL-25 ns
TPLPH PSEN Pulse Width JTCLCL - 35 ns
TRLIV PSEN to Valid tnstr In 3TCLCL-222 ns
TPXX Input Instr Hold After PSEN 0 ns
TPXIZ Input Instr Float After PSEN TCLCL-20 ns
TPXAVY PSEN to Address Valid TCLCL-8 na
TAYIV | Address 10 Valid Instr In 5TCLCL- 220 ns

{ TPLAZ PSEN Low to Address Fioat 0 ns

See next page for External Data Memory Characteristics. -
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ACTIMING DIAGRAMS

EXTERNAL PROGRAM MEMORY READ CYCLE

I 12 IGaa

|
]
Tﬂ;—’—’-.——?u.,“.'—-—‘ ! l
AE i =i TLLFL ‘ A “\ J’

}--TPXLZ

]
™ =g
-tm CTITPXIX g et
port o NSTAK E_{“m;h»{_ >__.—
ADCRESS > ~
1 A1
e 4 ADDRESS 33 15 )( ADDRESS A8-A15 >

] i e Rz
ADAESS ~
POAT 2 OF 5 P ADDRESS AS-A15 OR SFA-P2 B
I
EXTERNAL MEMORY 3
DATA WRITE CYCLE R

W ‘\.\-r Twilwh /____

' R T T | e rerer ]
PORT O wr M 0aTa OUT s
ohEs : ADDRESS AR-A1S OR SFR - ) P
PORT 7
AC TESTIMG INPUT/OUTPUT, FLOAT WAVEFORMS
FLOAT

INPUT/OUTPUT

e FLoAT -1
VCC-C8Y
Q2vCC-0% VO -0V VIOAD + 01V
TEST POINTS viDaD i
_DIWCC-01 | *vcu_&ﬂﬂ‘ Y VLOAD -0 1Y
I

AC inputs during testing are driven at Vo - 0.5 for a logic "17and 0.4 5V for a logic *0". Timing measurements are
made a! VIH min for a logke *1"and ViU max for a logic 0" For timing purpases a port pin is no longer floating when
a 100 mV¥ change from load voltage occuts amd begins to float when & 100 mY change from the loaded VOHNOL
kevel ocours, lolfloH 2 & 20 Ma.

04EY]




EXTERNAL DATA MEMORY CHARACTERISTICS
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Symbol Parameter Min | Max i Units
TRLRH RD Pulse Vv.3in BTCLCL-10C | ns__|
TWILWH WR Pulse Y/idth BTCLCL-100 ! ns
TLLAX Dala Adzrezs Hold After ALE TCLCL-35 ¢ ns i
TRLDV A tovahs Dz'a . 5ICLCL- 183 ns
TRHDY, Data Hald £52: RO 0 ! ns
TRHDZ Dala Finat ~52r RD [ ZICLCL-70 ns
TLLDY ALE tovahz Data in i | ETCLCL-150 ns
TAVDY Address Lo vzid Datz 1n ] gTCLCL - 185 ns
TLLWL ALE to WR o FD foaCLCL- 30 ) STCLCL+ 50 ns
TAVWL Addrass 1o WS or R0 SICCL-130 [ _ns
TOVWX Deta Vahd 1o Wi Transiion TCLCL-0o ns
TOVWH Data Setur 1= WR High 7ICLCL-150 ns
TWHOX Data Hoid ~1er WR TCLCL-53C ns
TRLAZ RO Low io Axdress Fioa! G ns
TVWHLH RO or WE H g 10 ALE Hign TCLCL - 40 TCLCL-40 3 ns
MAXIMUM iCC (mA) '
Operating (Kote 3} tdie (Note 4)
Freq.Vce 2.7V VY 27V T s ] &V
1 MHz 0.6 mA 15mA 1 18mA 400 A BCO . A i 1 mA
6 MHz ) BmA | OmA 12 35mA | 38mA
Mote 2; Note 4:
Pawer Down G0 15 measures will & 30wt 208 Idle e s mezsgred witnall owtput ping

disconnected; EA=Pon 0 =Voo X742 C RET=
Vss

Note 3

ICC 1s measured with alt autow: oin

XTALT driven with TCLCH, TCHE
059V VIHVCC -05V: XTALZN T £
Ve Ioe would be shghtly hignar
used.

EXPLANATION OF THE AC SYMBOLS

Each timing symbol has $ cnaracters The tist
character is atways a ‘T (stanzs ‘or tmes The othat
characiers, depending on ther c2aitons, 51and for the
name of 2 signat or the logica! siatus of inat signa
The following 1s a list all the chaadters ana what tney
stand for,

J1amven TCLCH TCHCL =5ns, VL
CC-05v. XTAL2N.C. Pont D=

disconneclted. X
=Veg -0V Vi =Y
Vo EA=RET=V3S

EXAMPLE:

T8 —Time tor Adaress vahd tc ALE low
TLLPL=Time for ALE 12w 12 PSEN low

A Address.

C: Clock.

D. trput data.

H: Logic level HIGH.

I tnstruction {program memorny conteris)
L: Logic level LOW, or ALE

FPSEN

Q: Output data

R: READ signa..

T.Tim=,

V Vald.

W OAWRITE signal

X, Noionger a valia iogie leved
Z Float.
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SERIAL PORT TIMING - SHIFT REGISTER MODE
A_C. CHARACTERISTICS:
(TA=0°Cto 70°C; Vg5 = OV: VCC=2.7V 10 6V, Load Capacitance = 80 pF)
Symbol Parameter Min Max T Units
| TXLAL Serial Port Clock Cycle Time 12TCLCL us
TGVXH Qutput Data Setup to Clock 10TCLCL-133 ns
Rising Edge
TXHQX Qutput Data Holg Atter Clock 2ICLCL-117 ns
Rising Edge
TXHDX Input Data Hold After Clock Rising Edge 0 ns
! TXHDV Clock Rising Edge to Input Data \alid ITLCL133 ns

SHIFT REGISTER TIMING WAVYEFORMS

N R i I I N

TNANMNNNAMN AR N AN
]

- e S e Yy NSy Y oy NN B
- e i

ST D SN GRS G G

} I . .
TaH[ l——aeme | -] em TXHOR

WHITE TG Sfaw
roun e D @ O @ 05 6,5 @ £0 @ €5 65 €5 & €5
4

I-‘—.J sy

CLE AR 7
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CLOCK WAVEFORMS
—— STATE 4 , SINE S STATE & STATE 3 l STATE 2 I STATE 3 l STATE & l SATES I
Qbox mlm mlmlh!m]mim wlm mlm P'I:»: P'VIPQ
XA 2

ne 1 [~ /I S

THESE SIGNALS ARE HOT

ACTIVATED DURING THE
EXTERNAL PRCGRAM MEMORY FETCH EXECUTION OF A MOV X INSTAUCTY M

'

o A PO U oata reroer b don L Pt L
wp}m T SAMPLED i | SAMPLEL '
et i
LLA FLOA! FLOAT
P2 (EXT: ——_.._J INDICATES ADIDRE 55 TRANSITIORS —L I

FSER

READ CYQLE
RS
1 f
QO+ 1S EMITTED BIL DT F DOGCHAM
DUFAING THIS PERIOD MEMDEY 5 ZXTEANAL,
SN RN Joun |
e AMPLE Y
out [ FLOMT - SAMPLET ;
P2 — IMOICATES DPH OR 72 5FA 10 POM TRARSITIONS | I
WRCE DY
wT
| f POL DU PEVER K 2GIGRAM

MEMOF 15 W TE A

S perp SR

: = = :
‘ oAt . LG F AROGRAM
] —_— INDICATE? 7 ™+ OR P 555 T PO TAANST:ONS uw_e_mm
PORT DPEAATICN
TA | NEW TOATE
MOV PORT SRC Op oo | PO WS S0
MO DEST PO E[ I:I:I
MO DEST PORT (P1 P2 #21 | T
(INCLUCES INTO T3 TO T, F_":l :l_
éwp P 3 PINS SAMPLED L hsrea
SEFRAL PORT SHIFT OLOOX 2 | PnS SANRLES
™D j . I——
IWROCE 01 -+ l '}"
RAD SAMPLED

This diagram indicates when signals are clocked intarnally. The time it takes the signals to propagate to the pins,
hoeeved, ranges from 2510 125 ns. This propagation delay is dependent on variabies such as termgerature and pin
Kiading. Propagation also vares from cutput to output and componeant Typicaily though {TA =25 °C fully lcadeq!
RD and WR propagation defays are approximately 50 ns. The other signais are typically £5 ns. Propagalion delays
are incorporated in the AC specifications.
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