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TO DCE
TO DTE
TO DTE

TO DCE

TO DCE
TO DCE
TO DTE
TO DTE
TO DCE

TO DCE

Secondary Tx
Tx clock
Seccondary Rx
Receive clock
Unassign
Sencondary RTS
Data Teminal

Ready

Signal Quality
Detect

Ring Indicator
Data Signal Rate
Select

Tx clock

Reserve for test
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Protective
Transmit Data
Receive Data
Request to send
Clear to send
Data set Ready
Singnal Ground
Carrier Detect
Reserve for test
Reserve for test
Unassign
Secondary Carrier

detect

Secondary Carrier
detect

DTE : Data Terminal Equipment

DCE : Data Communication Equipment
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TO DCE
TO DCE
TO DTE
TO DCE
TO DTE

TO DTE

TO DTE

TO DTE

TODTE

Receiver input impedance

3 nudnvasyalih
Driver output logic levels with 15V>0>5V
3k to 7k load -5V>0>-15V
Driver output voltage when open circuit Vo<25V
Driver output impedance with Power off Ro > 300 Ohms
Output Short circuit current Io<05A
Driver slew rate dv/dt <30V/s

7k > Rin > 3k

Receiver input voltage

+15 compatible with driver

Receiver output with open circuit input
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Receiver output with +3V input SPACE

Receiver output with -3V input MARK

+15 LOGIC 0 =SPACE
+5 CONTROL ON

+5 Noise Margin

+3

+3 Transition Region
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-3 Noise Margin
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-5 LOGIC 1 = MARK
-15 CONTROL OFF
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Statistical TDM
FLAG Address Control FCS Flag
Sub frame
(a) a=Overall frame
Address Data
(b) One Source per frame
Address | Length Data ——— | Address | Length Data

(c) Multiple soureces per frame
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Capacity = 5000 bps Capacity = 7000 bps
Input’ Qutput Backlog Output Backlog

6 5 1 6 0
9 5 5 7 2
3 5 3 5 0
7 5 5 7 0
2 5 2 2 0
2 4 0 2 0
2 2 0 2 0
3 3 0 3 0
4 4 0 4 0
6 5 1 6 0
1 2 0 1 0
10 5 5 7 3
7 5 7 7 3
5 5 7 7 1
8 5 10 7 2
3 5 8 5 0
6 5 9 6 0
2 5 6 2 0
9 10 2
5 5 10 7 0

‘Input = 10 sources, 1000 bps/source; average input rate = 50% of maximum
3 @ aa ° 9y v o a g d a
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A = aNR
= 1/M

AT 2.2 UAAIAINALTNITAD 1 ANUNAIAINYBINITUSAS

Parameters :
A = mean number of arrivals per second
= service time for each arrival
P = utilization : fraction of time the server is busy
q = mean number of items in system (waiting and being served)
t, = mean time an item spends in system
O = standard deviation of q
Formulas :
p= As
p2
A Ve
Y2(l-p)
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IVmned DLAB A, A,
RBR 0 0 0
THR 0 0 0
IER 0 0 0
IR X 0 1
LCR X 0 1
MCR X 1 0
LSR X 1 0
MSR X 1 1
SCR X 1 1

DLL (LS) 1 0 0

DLM (MS) 1 0 0
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b4
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l-***************************************************

;Project 8 channel data multiplexer

;By Samphan & Samrit

;King Mongkut Institute Technology of Ladkabung
;Telecommunication Engineering

;3T/2

;Date 20 January 1998

’-***************************************************

;***.******** VARIABRLE SET ****%xkkkdkhktk

COMC
COMD

CONA
CONB
CONP

PORT1
LSR1

PORT2
LSR2

PORT3
LSR3

PORT4
LSR4

PORTS
LSR5

PORT6
LSR6

PORT7
LSR7

PORT8
LSR8

DLAB
INDEXW
SYNC

EQU
EQU

EQU
EQU

EQU .

EQU
EQU

EQU
EQU

EQU
EQU

EQU
EQU

EQU
EQU

EQU
EQU

EQU
EQU

EQU
EQU

EQU
EQU
EQU

4001H ;8251 PORT SYNCHRONOUS
4000H

6000H ;8255 PORT PROGRAM DIP SW.
6001H
6003H

8000H ;16550 PORT ASYNCHRONOUS
8005H

8008H
800DH

8010H
8015H

8018H
801DH

8020H
8025H

8028H
802DH

8030H
8035H

8038H
803DH

80H
60H
16H

;*********** INTERNAL RAM *kokdkkokkhk kA Ak

STACK:

ORG

Ds
DS
DS
Ds
DS

DS

0000H

8 ;REGISTER BANK 0

24 ;REGISTER AREA AND STACK
12 ;BIT ADDRESSABLE

4 ; FLAG AREA

2

24



"

-

’-*********

PR POWER UP

ORG 0000H ; START ADDRESS

SYSTEM RESET e e ok ke ek ke

Kk ko ok ke ok ok k

RES: MOV R2, #80H
RES1: MOV R3,#0
DJNZ R3,$

DJNZ R2,RES1

MOV SP, #STACK
MOV 40H, #23H

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

kil SET 8255 PA,PC = OUT PB = IN k¥

shkkhkhhrrhrrrtAddr b kAR A A bbb bk hkkkh b rhhhhokkd
’

MOV DPTR, #CONP
MOV A, #82H
MOVX @DPTR,A

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

;******* READ DATA DIP SW o ok ok ok ok ok

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

MOV R7,#8H
MOV R6, #01H
MOV A,R6

READ LOOP: MOV DPTR, #CONA
MOVX ~ @DPTR,A

MOV DPTR, #CONB
MOVX A, @DPTR
LCALL DECODE

CJNE R6, #01H, SET_2
LCALL SET_PORT1
SJMP  SHIFT

SET_2: CJNE R6, #02H, SET_3
LCALL SET_PORT2
SJMP SHIFT

SET_3: CINE R6, #04H, SET_4
LCALL SET_PORT3
SJMP SHIFT

SET_4: CINE R6, #08H, SET_5
LCALL SET PORT4
SJMP SHIFT

SET_5: CJNE R, #10H, SET_6

LCALL SET_PORTS
SJMP SHIFT

SET_6: CJNE R, #20H, SET_7
LCALL SET PORT6

; PORT A OUT

;PORT B IN

;CALL SUBROUTINE READ DATA DIP SW

58



SET 7:

SET 8:

SHIFT:

;************ SET-UP 8251[

STRT_BYTE:

SJMP

CJINE

SHIFT

R6, #40H, SET_8

LCALL SET_PORT7

SJMP

SHIFT

LCALL SET_PORTS

MOV
RL
MOV
DJNZ

CLR
MOV
MOVX

MOV
MOV
MOVX
MOVX
MOVX
MOV
MOVX
MOV
MOVX
MOV
MOVX
MOVX
MOV
MOVX
CLR

MOV
MOV
MOVX

A,R6

A

R6, A
R7,READ LOOP

A
DPTR, #CONA
@DPTR,A

DPTR, #COMC
A, #0H
@DPTR, A
@DPTR,A
@DPTR, A
A, #40H
@DPTR,A
A, #0CH
@DPTR,A
A, #SYNC
@DPTR, A
@DPTR,A
A, #85H
@DPTR, A
A

A, #0CCH
DPTR, #COMD
@GDPTR, A

LCALL DELAY

;CLEAR INDEX DIP SWITCH

2 SYNC,8 BIT ***dkxkdhkhhkrk

; DUMMY WORD

;RESET
;MODE WORD

; SYNC WORD

; COMMAND WORD

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

’-********

Main Program

%ok ok ok ok ke

;*****************~k**************************

MAIN:
SYN D:

MAIN1:

MAINZ2:

NO MAIN:

MOV
MOVX
JNB
MOV
MOVX

CLR
MOV
MOV
MOV
MOV
MOVX
JNB
CALL

MOV
MOVX

DPTR, #COMC
A, @DPTR
ACC.6,SYN D
DPTR, #COMD
A, @DPTR

A
20H,A
RO, # INDEXW
R7, #0H

DPTR, #COMC

A, @DPTR
ACC.1,NO_MAIN
READ MAIN

DPTR, #LSR1
A, @DPTR
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L S

NO D1:

NO_D2:

NO D3:

NO D4:

NO DS:

NO_Dé6:

NO_D7:

NO _D8:

CALL

MOV
MOVX

CALL

MOV
MOVX

CALL

MOV
MOVX

CALL

MOV
MOVX

CALL

MOV
MOVX

CALL

MOV
MOVX

CALL

MOV
MOVX

CALL

CJINE
JMP

% o ok Kk Kk ks ok ok kK ok

IN DATA:

NO_DATA:

SEND_ HEAD:

SEND_ DATA:
LOOP8:

CALL

CALL

MOV
CALL
RET

MOV
MOV
CALL
INC
DJINZ

ACC.0,NO_D1
READ_P1

DPTR, #LSR2
A, @DPTR
ACC.0,NO_D2
READ_P2

DPTR, #LSR3
A, @DPTR
ACC.0,NO_D3
READ P3

DPTR, #LSR4
A, @DPTR
ACC.0,NO_D4
READ_P4

DPTR, #LSR5
A, @DPTR
ACC.0,NO_D5
READ P5

DPTR, #LSR6
A, @DPTR
ACC.0,NO_D6
READ P6

DPTR, #LSR7
A, @DPTR
ACC.0,NO_D7
READ P7

DPTR, #LSR8
A,@DPTR
ACC.0,NO D8
READ PS8

R7, #00H, IN_DATA
MAIN2

MATIN SEND ***x&%k%kkk

SEND_HEAD

SEND_DATA

MAINI1

B, 20H
SEND

RO, # INDEXW
B, @RO

SEND

RO
R7,LOOP8

; CHECK CH.

;The head data to send first

IT HAS ANY DATA
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SEND:

READ1:

SEND_08:

RET

MOV
MOVX

MOV
MOV
MOVX
RET

DPTR, #COMC
A, @DPTR
ACC.0, SEND_08
ACC.1,READ1

SEND
READ_MAIN
SEND

A,B

DPTR, #COMD
@DPTR, A

,-*************************************************

;******

SUBROUTINE READ DATA FROM PORT

* Kk k ok ok k

,-*************************************************

READ_P1:

READ_P2:

READ_P3:

READ P4:

READ P5:

SETB
MOV
MOVX
MOV
INC
INC
RET

SETB
MOV
MOVX
MOV
INC
INC
RET

SETB
MOV
MOVX
MOV
INC
INC
RET

SETB
MOV
MOVX
MOV
INC
INC
RET

SETB
MOV
MOVX
MOV
INC
INC
RET

00H (2)
DPTR, #PORT1 (2)
A, @DPTR :(2)
@RO,A ; (1)
RO (L)
R7 (1)

;(2)

~e N

01lH

DPTR, #PORT2
A, GDPTR
@RO,A

RO

R7

02H

DPTR, #PORT3
A, @DPTR
@RO, A

RO

R7

03H
DPTR, # PORT4
A, @DPTR
@RO, A

RO

R7

04H

DPTR, #PORTS
A, @DPTR
@RO, A

RO

R7
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READ P6:

READ P7:

READ_P8:

SETB
MOV
MOVX
MOV
INC
INC
RET

SETB
MOV
MOVX
MOV
INC
INC
RET

SETB
MOV
MOVX
MOV
INC
RET

05H

DPTR, #PORT6
A, @DPTR
@RO,A

RO

R7

06H

DPTR, #PORT7
A, @DPTR
@RO, A

RO

R7

07H

DPTR, #PORTS
A, @GDPTR
@GRO,A

R7

,-***************************************

PORT 8251 ok ok ok ok Kok kK ok kK

'-***************************************

;*********

READ MAIN:

JUMP:

JUMP1:

RX 1:

READ

MOV
MOVX
CJINE
SETB
RET

CLR
MOV
RET

XCH

CLR
XCH
MOV
MOVX
RET

CLR
XCH
MOV
MOVX
RET

CER
XCH
MOV
MOVX

DPTR, #COMD ; (2)
A, GDPTR
A, #16H, JUMP ; (2)
40H ; (1)
:(2)
40H, JUMP1 ;(2)
40H : (1)
R6,A (1)
:(2)
A,R6 (1)
ACC.O,RX_2 ; (2)
ACC.O 2 (2)
A,R6 ; (1)
DPTR, #PORT1 ; (2)
@DPTR,A ; (2)
7 (2)
ACC.1,RX 3
ACC.1
A, R6
DPTR, #PORT2
@DPTR, A
ACC.2,RX_4
ACC.2
A, R6

DPTR, #PORT3
@DPTR, A

:(2)
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RET

RX_4: JNB  ACC.3,RX_5
CLR  ACC.3
XCH A,R6

MOV DPTR, #PORT4
MOVX @DPTR,A

RET
RX_5: JNB  ACC.4,RX 6

CLR ACC.4

XCH A,R6

MOV DPTR, #PORT5
MOVX @DPTR,A

RET
RX_6: JNB  ACC.5,RX_7

CLR ACC.5

XCH A,R6

MOV DPTR, #PORT6
MOVX @DPTR,A

RET
RX 7: JNB  ACC.6,RX_8

CLR ~ ACC.6

XCH A,R6

MOV DPTR, #PORT7
MOVX (@DPTR,A

RET

RX 8: JNB ACC.7,NOT_DAT
CLR ACC.7
XCH A,R6

MOV DPTR, #PORT8
MOVX @DPTR,A

NOT_DAT: CLR A

’-*1\-***********************************************

;********** SET 16550 UART #l * Kk ok koo ok kk K

’-*************************************************

SET_PORT1: MOV A, #DLAB
MOV DPTR, # (PORT1+3)
MOVX @DPTR,A

PUSH DPL

MOV DPTR, #PORT1 ;ADDR DLL

MOV A,R3

MOVX @DPTR,A

INC DPTR ;ADDR DLM

MOV A,R4

MOVX @DPTR,A

POP DPL

MOV A, 20H ; PROGRAM FUNCTION

MOVX @DPTR,A
RET
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SET_PORT2:

SET_PORT3:

SET_PORT4:

SET_PORTS:

SET_PORT6:

MOV
MOV
MOVX
PUSH
MOV
MOV
MOVX
INC
MOV
MOVX
POP
MoV
MOVX

MOV
MOV
MOVX
PUSH
MOV
MOV
MOVX
INC
MOV
MOVX
POP
MOV
MOVX
RET

MOV
MOV
MOVX
PUSH
MOV
MOV
MOVX
INC
MOV
MOVX
POP
MOV
MOVX
RET

MOV
MOV
MOVX
PUSH
MOV
MOV
MOVX
INC
MOV
MOVX
POP
MOV
MOVX

MOV

A, #DLAB
DPTR, # (PORT2+3)
@DPTR, A

DPL

DPTR, #PORT2
A,R3

@DPTR, A

DPTR

A, R4

@DPTR, A

DPL

A, 20H
@DPTR, A

A, #DLAB
DPTR, # (PORT3+3)
@DPTR, A
DPL

DPTR, #PORT3
A,R3
@DPTR, A
DPTR

A, R4
@DPTR, A

DPL

A, 20H
@DPTR,A

A, #DLAB
DPTR, # (PORT4+3)
@DPTR, A
DPL

DPTR, #PORT4
A,R3
@GDPTR,A
DPTR

A,R4
@DPTR,A

DPL

A,20H
@DPTR,A

A, #DLAB
DPTR, # (PORT5+3)
@DPTR, A
DPL

DPTR, #PORT5
A,R3
@DPTR, A
DPTR

A, R4
@DPTR, A
DPL

A, 20H
@DPTR, A

A, #DLAB

64

;ADDR DLL

;ADDR DLM

; PROGRAM FUNCTION

;ADDR DLL

;ADDR DLM

; PROGRAM FUNCTION

;ADDR DLL

;ADDR DLM

; PROGRAM FUNCTION

;ADDR DLL

;ADDR DLM

; PROGRAM FUNCTION
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MOV DPTR, # (PORT6+3)
MOVX @DPTR,A

PUSH DPL

MOV DPTR, #PORT6 ;ADDR DLL
MOV A,R3

MOVX @DPTR,A

INC DPTR ;ADDR DLM
MOV A, R4

MOVX @DPTR,A

POP DPL

MOV A, 20H ; PROGRAM FUNCTION
MOVX @DPTR,A

RET

SET _PORT7: MOV A, #DLAB
MOV  DPTR, # (PORT7+3)
MOVX @DPTR, A

PUSH DPL

MOV DPTR, #PORT7 ;ADDR DLIL
MOV A,R3

MOVX @DPTR,A

INC DPTR ;ADDR DLM
MOV A,R4

MOVX  @DPTR,A

POP DPL

MOV A, 20H ; PROGRAM FUNCTION
MOVX @DPTR,A

RET

SET PORT8: MOV A, #DLAB
MOV DPTR, # (PORT8+3)
MOVX @DPTR, A

PUSH DPL
MOV~ DPTR, # PORTS ;ADDR DLL

MOV ~ A,R3

MOVX ~ @DPTR,A

INC  DPTR ;ADDR DIM

MOV A, R4

MOVX @DPTR, A

POP  DPL

MOV A, 20H ; PROGRAM FUNCTION
MOVX @DPTR,A

RET

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

. dk ok kokkhkk * ok
,****** * READ DIP SW * &k ok ok ok ok ok ok ok K
’.*************************************************

DECODE: MOV 20H,A
ANL A, #00000111B
CJNE BA,#00000000B,NO_300
MOV R3, #80H ; LOAD DLI, FOR 300 BAUD
MOV R4, #01H ; LOAD DLM
SJMP SET_FORMAT

NO_300: CJNE A, #00000001B,NO_600
MOV R3, #0COH
MOV R4, #0H
SJMP  SET_ FORMAT

NO_ 600: CJNE A, #00000010B,NO_1200



NO_1200:

NO_2400:

NO_4800:

NO_7200:

NO_9600:

SET_FORMAT:

DELAY:
DEL1:

MOV
MOV
SJIMP

CJINE
MOV
MOV
SJIMP

CJINE
MOV
MOV
SJIMP

CJINE
MOV
MOV
SJMP

CJINE
MOV
MOV
SJMP

MOV
MOV

MOV

RR
RR
ANL
MOV
RET

MOV
MOV
DJINZ
DJINZ

END

R3, #60H
R4, #0H
SET FORMAT

A, #00000011B,NO 2400
R3, #30H

R4, #0H

SET_FORMAT

A, #00000100B, NO_4800
R3, #18H

R4, #0H

SET_FORMAT

A, #00000101B,NO_7200
R3, #10H

R4, #0H

SET_FORMAT

A, #00000110B, NO_9600
R3, #0CH

R4, #0H

SET_FORMAT

R3,#80H
R4, #01H

20H

~

P

A, #00011111B
20H,A

R2, #0
R3, #0
R3, $
R2,DEL1
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