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Abstract

This thesis presents a method to design the addressable fire alarm system that communicates
between a master and slaves. After receiving statuses from slaves, the master transmits stored statuses
displaying on a PC monitor. If there have firing positions, the warning sound will alarm . This system that is
software-controlled maker is more flexible than the hardware-controlied. The users can develop the control

software for the other applications.
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Abstract

This thesis presents a method to design the addressable fire alarm system that communicates
between a master and slaves. After receiving statuses from slaves, the master transmits stored statuses
displaying on a PC monitor. If there have firing positions, the warning sound will alarm . This system that is
software-controlled maker is more flexible than the hardware-controlled. The users can develop the control

software for the other applications.
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- Color Graphics Adapter (CGA)

- Enhanced Graphics Adapter (EGA)
- Multi Color Graphics Array {(MCGA)
- Video Graphics Array (VGA)

- Hercules Graphics Card (HGC)
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SN75176A
DIFFERENTIAL BUS TRANSCEIVER

02619, JUNE 1984~REVISED AUGUST 1989

- .
¢ Bidirectional Transceiver

o Meets EIA Standards RS-422A and ccimT
Recommendations V.11 and X.27

o Designed for Multipoint Transmission on
Long Bus Lines in Noisy Environments

e 3-State Oriver and Receiver Outputs
¢ Individual Driver and Receiver Enables

o Wide Positive and Negative Input/Qutput
8us Voltage Ranges ’

e Oriver Output Capability. . . + 650 mA Max

o Thermal Shutdown Protection

e Driver Positive and Negative Curreat
Limiting

o Receiver Input impedance . .. 12 kQ Min

o Receiver Input Sensitivity . . . X 200 mV

e Receiver input Hysteresis . .. 50 mV Typ

e Operates from Single 5.V Supply

s Low Power Requirements

description

The SN75176A ditferential bus transceiver is 2
monolithic integrated circuit designed for
bidiractional data communication on muitipoint
bus transmission lines. It is designed for
balanced transmission lines and meets
E1A Standard RS-422A and CCITT
Recommendations V.11 and X.27.

The SN75176A combines a 3-state differential
line driver and a differential-input line receiver
both of which operate from a single 5-V power
supply. The driver and receiver have active-high
and active-low enables, respectively, thatcan be
externally connected together to function as
direction control. The driver ditferential gutputs
and the recgiver differential inputs are connected
internally to form ditferential input/output (/O
bus ports that are designed to offer minimum
loading to the bus whenever the driver is disabled
or Vce = 0. These ports feature wide positive
and negative common-mode voltage ranges
making the device suitable for party-line
applications.

. DORP
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SN75176A :
DIFFERENTIAL BUS TRANSCEIVER

description {continued)

The driver is designed to handle loads up to 60 mA of sink or source current. The driver features positive-
and negative-current limiting and thermal shutdown for protection from line fault conditions. Thermal
shutdown is designed to occur at a junction temperature of approximately 150°C. The receiver features
a minimum input impedance of 12 k@, input sensitivity of 2200 mV, and a typical input hysteresis of 50 mv,

The SN75176A can be used in transmission line applications employing the SN75172 and SN75174
guadruple differential line drivers and the SN75173 and SN75175 quadruple differential line receivers.

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF A AND 8 i1/0 PORTS TYPICAL OF RECEIVER QUTPUT
Ve — ¢ ————— -— ¢ -—vVee' ——— Ve
.I_R { S %as a ¢
o 3
NOM
—)
- 188k [
eyt -»—{: \ 4 S Ui S B 2
- NOM =5
Wl %60 N ouTPUT
g y 3
o D 4 Nnom ¥ 7
7’ Y LS ——
3 b 4 vz Yy ¢ -
>
a7 L. = f% GNO
Orivas lnput: Req = 2kN2 NOM INPUT/OQUTPUT Verd
Enable Inputs: Req =8 %N NOM PORT

Texas X2
INSTRUMENTS
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' SH15176A
DIFFERENTIAL BUS TRANSCEIVER

sbsolute maximum ratings over operating free-air temperature rangse {unless otherwise noted)

Supplyvoltage.Vcc(seeNote1)..... ....... 7V
Voltage at any bus terminal. . .......oovnee e -0Vt 15V
Enable input voltage . ... .. oo v i oo en P Chereeeseeeean Cereneceaeenn 55V
Continuous total dissipation at {or below) 259C fres-air temperature (see Note 2):

D package ...... 725 mW

Ppackage......ocveennen e et e e eenaaesanaes 1000 mW
Operating free-aif 1eMPErature fANGE .. ccovnvee e s e sr ot s [P 03°C to 70°C
Storage TEMPErature fANGE . ... .ooesecsssonsas oot totor s e -85°C t0 150°C
Lead temperature 1,6 mm (1/16 inch} from case for 10 seconds..... R Vere..... 280°C

NOTES: 1. Ali vohtage value.s. except ditferential input/output dus voltage. are with respect to network ground terminal,
2. For operation above 25°C free-air temperaturs, derats the D package to 464 mW at 70°C at the rate =1 £.2 mWI*C and
derate the P package to 640 mW at 70°C at the rate of 8.0 mw/°C.

recommended operating conditions

MIN NOM MAX | UNIT
Supply voltage, Voo 4.7% § E.1% v
Voltage at any bus terminal (separately or cammon-mode}, ¥V or Vig -7 32 v
High-leve! input voltage, ViH 0. OE, and RE 2 ) v
Low-level input voitage, Viy D. O€. ane RE 0.3 \
Dilferential input voltage, Vip (see Note 31 =il v
" Oviver ~3J mA
High-level output current. 10K
. Receiver -0 »A
. b! e 3
Low-level output current, 1oL Deivey — mA
Receiver . 3
Operating [ree-air temperature, TA 0 0 *C

NOTE 3: Oilferantial-inputioutput bus voitage is measured at the noninverting terminal A with respect to the invergng terminal 8.

£y
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SN75176A
DIFFERENTIAL BUS TRANSCEIVER

. DRIVER SECTION

driver electrical characteristics over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted).

PARAMETER TEST CONDITIONS MIN  TYPT Max unir

Vix lnput clamp voltage = =18 mA -1.5

VOH High-level output valtage l\g: : 2_;/3 mA Vie = 0.8 V. ) 3.7 v

VoL Low-level output vaitage Vi = 2 V. Vi = 08 V. 1.1 v
lot = 33 mA

IVop1l  Differental output volage o =0 IVoya | Vv |

[Vopzl  DOifferential output voltage :'L- : ;2000 ::: ::::: : ...25 ;: v

Change in magnitude of
3ivool citferential outout voltage * =02 v
Voc Cammon-mode output voliage § Ry = 54 00r 1000,  See Figure 1 3
Cnange in magnitude of

3ivocl cammon-madé output voltage * =9-2 v

15 Output curcent Sytoi disabigl, o S(2V ! mA
See Note 4 Vg = =7V -0.8

1%} High-level input current Vi=a 24V 20 2A

i Low-level input current Vi =04V =200 »A
Vo = <7V ~250

los Shart-circuit output current Vo = Vee 250 mA
Vg = 12V 300

Ice Supply current {total package) No load OpieuUtkessied - =0 mA

Qutputs disabled ] <0

TAll typicat values are at Voo = SV and To = 25°C. .
21{Vop! and &;Voc! are the changes in magnitude of Voo and Vo respectively, that occur when the input 's chasged from a high

level to a low lavel.
§in E1A Standard RS4224, VQC. which is the average of the two output vohages with resoect 1o ground, is catied outout o¥set vokage, VOg.

NOTE 4: This apglies tor both power on and power off. Refer to EIA Standard RS-422A for exact concitions.

driver switching characteristics, Vgg = 5V, Ta = 25°C .

PARAMETER . TEST CONDITIONS MIN TYP  MAX UNIT
fs]s] Dfuerem.iul-oumu( delay fim-. AL = 602, See Figure 3 20 60 ns
TD Differentiai~output transitian time . &5 95 ns
tpzH  Output enable time 1o high lavel Ry = 1100, See Figure 4 35 20 ns
tpz  Output enable time to low level R = 1104, See Figure 5 30 50 ns
tpHz  Output disable time from high level AL = 1100, See Figure 4 35 130 ns
tprz  COutput disaote time from low level AL = 11040, See Figure § 20 40 ns

Texas R
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SN75176A
DIFFERENTIAL BUS TRANSCEIVER

———

RECEIVER SECTION

receiver electrical characteristics over recommended ranges of common-mode input voltage, supply
voltage, and operating free-air temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN  TYPT  MAX [UNIT
VTH Oifferential-input high-threshold votltage | Vo = 2.7 V, g = 0.4 mA 0.2 v
VL Differantial-input low-threshold vattage | Vg = 0.5 V, ig = 8 mA ~0.2° v
Vre - VT- Hvs:e:esis‘ 50 mV ]
ViK Enabis-input clamp voliage I = =18 mA -%.5 v
Vip = =200 mV, IoH = - 300 pA,
High-level cutput voltage 2.7
Vou 9 Py ¢ See Figure 2
Vip = =200 mV, ioL = 8 mA,
Low-level output voltags .28 v
vou put vo See Figure 2
Y High-impedance-state ouiput current Vo = 0.4Vio 2.4V =2 wA
Ciher i =0V, |V =12V B
It Uine input curcent pefinopt/=,0 ! mA
See Note & Viw -7V -0.3
T High-level enable-input current Vi = 2.7V 22} kA
i Low-fevel enable-input current Vip = 0.4V -0 | «A
5 input resistance 12 a1
‘os Shori-circuit outdut current -5 -5 | mA
Cutouts enabled i35 22
i Supzly current (tetal package) No load mA
cc g ¢ Gutouts ¢isadled 2€ 23
TAll typical values are at Ve = 5V, Ta = 25°C.
mnon-

2The 2igebraic convention, where the less-positive {mare-negative) limit is designated minimum, is used in this data sheet for s

moce input voltage and threshald voliage levels onty.
§Hys:aresis is the difference between the positive-goirg input threshald voltage, V7 -, and the negative-going input twesho valtage,

VT -. See Figure 4.

NOTE 4: This apglies lor both power on and power off. Refer 1o EIA Stancard RS-422A for exact canditions.

receiver switching characteristics, VgC = 5 V, TA = 25°C

PARAMETER TEST CONOITIONS MIN TY? Max UNIT
tpLH  Propagation delay time, low-to-high-level ouzout Vip = -1.5Vtei15V, 21 35 ns
tpHL  Propagation celay time. high-to-low-level outout C_ = 15 pF, See Figure & 23 33 ns
tpz  Output enable tima to high level (s ) 10 N ns
tpz.  Output enable time to low level = 11 Seddisiye 7 12 30 | ons
tpz  Qutput disabie time from high level CL = 15pF See Figure 7 20 35 os
tprz  Output disable time from low level / 17 35 ns

Texas
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SN75176A
DIFFERENTIAL BUS TRANSCEIVER

PARAMETER MEASUREMENT INFORMATION

~

—P—AAA
iJVN
=
<]

o
>

Vooz

~l
E

Voc -
4 ov

FIGURE 1. DRIVER Vgp AND Vg¢

dlgwa ] T
c
T )
— 800 ourrut
GENERATOR y v
(See Nate A} . son , 'oo—*&i 'H!‘—- top
- . i 50% =25V
1 v .L cL €y = 15 oF QUTPUT 50% 1 : 50%
- I (See Nota 8) : 10% ) u_25V
a tro M W SR P To

TEST ClARCWUIT VOLTAGE WAVESQRMS
FIGURE 3. DRIVER DIFFERENTIAL-OUTPUT DELAY AND TRANSITION TIMES

OUTPUT A —————3V
INPUT 15v 15V {
GVorlV i ov

' CL=S0pF
{Ses Note B)

GENERATOR
{See Note A}

TEST CIRCUIT VOLTAGE WAVEFCRMS
FIGURE 4. DRIVER ENABLE AND DISABLE TIMES

5v

I
ouTPUT H !
Pz~ :

IVerov ,
Enailok . ! M tprz
{See Nots B} . { |
RATOR 1
c::sum gn ournur_\uv__f;

TEST CIRCUIT R VOLTAGE WAVEFORMS
FIGURE 5. DRIVER ENABLE AND DISABLE TIMES

NOTES: A. The input pulse is supolied by s generator having the following characteristics: PRR = 1 MHz, 50% cuty cycle. t 6

RL=11010 |~Pur-/mv—\1sL_
1

v

av

sv
5v

Vou

£s,

t 56 03, 2oy = 500,
8. Cy includes probs snd fig capacitance.
e R
TEXAS
INSTRUMENTS

POST OFACE BOX 838303 - CALLAS. TEXAS 7828%
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DIFFERENTIAL BUS TRANSCEIVER

PARAMETER MEASUREMENT INFORMATION

GENERATOR
(See Nata A}

QUTPUT
s10 |
15V
CL =15 pF
{Ses Nate B)I
ov

TEST CIRCUIT

VOLTAGE WAVEFORMS
FIGURE 6. RECEIVER PROPAGATION DELAY TIMES

2%0 sz

* —
1)
= -8 4: S5k 1N916 OR EQUIVALENT
<

15V s1
ASV—0

GENERATOR )

(See Note A} ?

son Cp = 15pF 1 !
{See Note 81

TEST CIRCUIT

INPUT

o5V

————15V

Slte 15V
1 0V S2clased
| S$3 open

lel.—k-i{

{ Vo |
4 a5V
QUTPUT 15v T
= \C % ouTPUT 5V
VoL

———=13V

INPUT 15V

Lz —H—p

VOLTAGE WAVEFORMS

Z——av

Site 15V S1to—~135V

$32 closed INPUT 15V $2 clased

$3 closed | $3 closed
av | ov

|
Vou [ ——— =13V
ouTPUT 7! 05V \

e w13V Vou

FIGURE 7. RECEIVER OUTPUT ENABLE AND DISABLE TIMES
VOTES: A. The input pulse is supplied ty 2 generator having the following cnaracteristics: PRA = 1 MHz, S0% culy cycle, Ty =86 ns,

ty <603, Loy » 50 Q.

8. Cy includes probe and fig capacitance.
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VoIt - High Level Output Valtage—v

TYPICAL CHARACTERISTICS

DRIVER HIGH-LEVEL OUTPUT VOLTAGE

vs
ORIVER HIGH-LEVEL OUTPUT CURRENT

]
AW
N
|
o -20 ’—GL 0 00 -120

-40

loH—High Leves Output Current—ma

FIGURE 8

DRIVER DIFFERENTIAL QUTPUT VOLTAGE

v
DRIVER oUTPUT CURRENT

VoL - Low Level Qutput Voltage—v

-3
tn

Q

RECEIVER LOW-LEVEL ouTry

RECEIVER LOw.Lgy

e S

ORIVER LOW.LEVEL ouTPuT VOLTAGE

vs

DRIVER LOW.LEVEL OQUTPUT CURRENT

| ]
I N

Q 20 40 60

80

100 120

loL — Low Levei Output Current—mA

FIGURE 9

v$

TVOLTAGE

EL OUTPUT CURRENT

4 0.6 T
’ ’ [ Vee=5v ]
7 s Vee=s v > Ta=2sC
2 ~ Ta = 25°%C o 05 :
s \ | g
3 3 o~
> ' 2
3 l ! . 04
AN L .
s DRI :
5 2 S 03
CEN 3 02
= I -] r ’
[=] 1 ! —‘l ’
) -4
0.1
S os s I I l ’
=
0 [¢]
0 10 20 30 40 50 60 70 80 90 100 0 5 015 20 5 3
10 = Qurpur Current—ma IoL—Low Level Qutpuyt Current—mA
FIGURE 10 FIGURE 11
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VoL —Low-Level Output Voltage—V

RECEIVER LOW-LEVEL OUTPUT VOLTAGE -

0.5

0.4

0.3

0.2

0.1

0
¢}

FREE-AIR TEMPERATURE

vs

TYPICAL CHARACTERISTICS

vs

RECEIVER OUTPUT VOLTAGE

ENABLE VOLTAGE

Ta—Free-Air Temperature— C

FIGURE 12

VQ=Output Voltage- V

T T 5 0 T
Vec=5V Vip=02V [
Vip=-02V I~ Load = 8 k{2 to ground I
- - *
l.loL=8mA 4l Ta=25C — Ve =5.25 V—
3 | 7 ]
g Vee =5V ' :
s 3 ce Vee =475V
=]
s |
: |
g 2 l
7 . |
2 l
1 : |
i ! !
: ! [ i
10 20 30 40 50 60 79 80 0 : :
o 05 1 15 2 25 3

FIGURE 13

RECEIVER QUTPUT VOLTAGE
vs
ENABLE VOLTAGE

Y T i
Vee =5.25 v Vip = ~0.2V

y T Load = 1kQ 0 Ve

1 : Ta=25"V

Vee =475 v N |
! Veg =5V

0 0.5 1 1.5 2 2.5 3

Vi—Enable Voltage~V

FIGURE 14

Vi—Enable Voltage~V
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DIFFERENTIAL BUS TRANSCEIVER

SNTS176A

TYPICAL APPLICATION

SN7S176A

VA4

I

UP TO 32
TRANSCEIVERS

NOTE: The line should be terminated at both ends in its characiaristic impedance. Stub lengths off the main line should be keat as short

as possible.

i3
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DECLARE SUB firecase (x!, y!)
DECLARE SUB notfire (x!, y!)
DECLARE SUB alarm {)

DECLARE FUNCTION roomposx! (number)
DECLARE FUNCTION roomposy! (number)
CLS

DIM SHARED floory AS INTEGER, floorx AS INTEGER, floorsp AS INTEGER,

floornum AS INTEGER

DIM SHARED path AS INTEGER, roomnum AS INTEGER, flcor AS INTEGER
DIM SHARED onfire AS INTEGER, roomcolor AS INTEGER

floory = 100

floorx = 350

floorsp = 20

floornum = 4

path = 30
roomnum =
roomcolor

e

10
SCREEN 12
FOR fl = 1 TO floornum

LINE (0, ((fl1 - 1) * floory) + floorsp)-I{floorx, (f1 *
floory)), roomcolor, B

LINE (0, ((fl - 1) * floory) + floorsp + ((floory - path) /

2))- (floorx, ((fl - 1) * floory) + floorsp + ((floory
i - path) / 2)), roomcolor
LINE (0, (fi * floory) - ({floory - path) / 2))-(floorx, (£l
* floory) - ({(floory - path) / 2)), roomcolor

FOR room = 1 TO roomnum

LINE (room * (floorx / roomnum), ((fl - 1) * floory)
+ floorsp)-(room * (floorx / roomnum), ((f1 - 1)
* floory) + floorsp + ((floory - path) / 2}),

roomcolor
LINE {room * (floorx / roomnum), (fl1 * floory} -
((floory - path) / 2))-{room * (floorx /
roomnum), fl * floory), roomcolor
NEXT room

NEXT fl .

LOCATE 3, 50
PRINT "Station #1"
LOCATE 9, 50
PRINT "Station #2"
LOCATE 15, 50
PRINT "Station #3"
LOCATE 21, 50
PRINT "Station #4"

'Note on Using Room Position Function...
'"There only 1 parameter of 2 function.
'It's Integer...the room number#

' eg. X = roomposx(room$)

! y = roomposy (room3)
WHILE INKEYS$ = ""

onfire = 0

LINE (O, 410)}-(64C, 460}, 0, BF
LOCATE 27

FOR i% = 1 TO 4



floor = 8 * (i% - 1)
OUT (&H2F8), &H60
fire = INP(&H2F8)

al = fire AND 1
x = roomposx{l + floor)
y = roomposy(l + floor)
IF al > 0 THEN

PRINT (1 + floor);
firecase X, Y
ELSE

notfire X, ¥
END.IF

a2 = fire AND 2
x = roomposx(2 + floor)
y = roomposy(2 + floor)
IF a2 > 0 THEN

PRINT (2 + floor);
firecase X, ¥y
ELSE

notfire x, ¥
END IF

a3 = fire AND 4
x = roomposx (3 + floor)
y = roomposy(3 + floor)
IF a3 > 0 THEN

PRINT (3 + floor):
firecase x, ¥y
ELSE

notfire x, y
END IF

a4 = fire AND 8

x = roomposx(4 + floor)
y = roomposy(4 + floor)
IF a4 > 0 THEN

PRINT (4 + floor):;
firecase x, ¥
ELSE

notfire x, y
END IF

a5 = fire AND 16
x = roomposx(5 + floor)
y roomposy (5 + floor)
AF a5 > 0 THEN

PRINT (5 + floor);

firecase X, ¥
ELSE
notfire x, ¥y
END IF

a6 = fire AND 32 .
x = roomposx(6 + floor)
y = roomposy(6 + floor)
IF a6 > 0 THEN

PRINT (6 + floor):;
firecase X, Y
ELSE

notfire x, y
END IF

'Send 60H to COM port

'Get value from COM port
'Check bit 1 whether on fire
'Define position x1

'Define position yl

"Type firing positionl
'Go to sub-program

'Go to sub-program
'Check bit 2 whether on fire
'Define position x2
'Define position y2

'Type firing position2
'Go to sub-program

'Go to sub-program
'Check bit 3 whether on fire
'Define position x3
'Define position y3

'Type firing position3
'Go to sub-program

'Go to sub-program
'Check bit 4 whether on fire
'Define position x4
'Define position y4

'"Type firing positiond
'Go to sub-program

'Go to sub-program
iCheck bit 5 whether on fire
'Define position x5
'Define position y5

'Type firing position3
'Go to sub-program

'Go to sub-program
'Check bit 6 whether on fire
'Define position x&
'‘Define position yb6

'Type firing positiond
'Go to sub-program

'Go to sub-program



a7 = fire AND 64 ‘Check bit 7 whether on fire
x = roomposx{7 + floor) 'Define position x7
y = roomposy(7 + floor) 'Define position y7
IF a7 > 0 THEN
PRINT (7 + floor); 'Type firing position7

firecase X, ¥ 'Go to sub-program
ELSE
notfire x, ¥y 'Go to sub-program
END IF
a8 = fire AND 128 ‘Check bit 8 whether on fire
- X = roomposx(8 + floor) 'Define position x8
y = roomposy(8 + floor) 'Define position y8
IF a8 > 0 THEN .
PRINT (8 + floor); 'Type firing position8
firecase x, ¥y 'Go to sub-program
ELSE
notfire x, y 'Go to sub-program o .
END IF o -
NEXT i%
IF onfire = 1 THEN 'Have firing position(s)
alarm 'Make warning sound
onfire = 0
END IF
WEND
END
SUB alarm )

FOR i = 500 TO 1000 STEP 20
SOUND i, i / 1000

NEXT

FOR i = 1000 TO 500 STEP -20
SOUND i, i / 1000

NEXT

END SUB

SUB firecase (x, Vy) - -
LINE (x - 42, y - 15)-(x + 42, y + 15}, 12, BF

onfire = 1

END SUB

SUB notfire (x,'y)
LINE (x - 42, y - 15)-(x + 42, y + 15), 0, BF
END SUB

FUNCTION roomposx (number)

temp = number MOD roomnum -

IF temp = 0 THEN temp = roomnum

roomposx = {(floorx / roomnum) * temp) - ((floorx / roomnum) / 2)
END FUNCTION

FUNCTION roomposy (number)
temp = number / roomnum )
IF temp > INT(temp) THEN temp = INT (temp) + 1
temp = temp / 2
temp = temp + .5 )
IF temp = INT (temp) THEN ‘
'case Upper Row
roomposy = ((INT(temp) - 1) * floory) + floorsp + ((flcory -
path) / 4)
ELSE
'case Lower Row



roomposy = (INT(temp) * floory) - ({(floory - path) / 4)
END IF
END FUNCTION

Wrunruuadnananianetimas



START:

BEGIN:

TRANS:

RECV:

LOCP1:

RECV1:

SENDPC:

WAITPC:

LOOPR3:

CHECK:

LOOP4:

ORG
IND

MOV

MOV

MOV
MOV
MOV
SETB
MOV
INC
ACALL
SJMP

CLR
SETB
MOV
JNB
CLR
CLR
RET

CLR
SETB
CLR
JBC
SJMP

MOV
CLR
MOVX

INC
CJNE

MOV
MOV
MOV
SETB
MOV

CLR
SETB
JBC
SIMP
MOV
CLR
XRL
JNZ

INC
MOVX

CLR
MOV

8000H
EQU 21H

DPTR, #9000H

R1, #00H

SCON, #0C8H
TMOD, #020H
TH1, #0FAH
TR1

A,R1

‘R1

TRANS

RECV

TI
P1.0
SBUF,A
TI,$
P1.0
TI

RI

REN

P1.0
RI,RECV1
LooP1

A, SBUF
RI
@DPTR,A

DPTR
R1, #04H, BEGIN

SCON, #04 0H
TMOD, #020H
TH1, #0FAH
TR1

DPTR, #8FFFH

RI

REN
RI,CHECK
LOOP3

A, SBUF
RI

A, #060H
LOOP3

DPTR
A, @DPTR

TI
SBUF,A

;INITIALIZE DATA POINTER TO

POINT TO

;ADDRESS 9000H OF EXTERNAL RAM
;INITIALIZE REGISTER Rl THE FIRST
;ADDRESS VALUE

;MODE3, SETBIT TB8,RESETBIT REN, SM2
;TIMER1 MODE2 AUTORELOAD

;BAUD RATE 4.8KHz

; START TIMER

;MOVE ADDRESS TO ACCUMULATOR

;BEGIN TO TRANSMIT ADDRESS
;WRITE RS 485

;BEGIN TO RECEIVE STATUS PROCESS

;READ RS 485
;WAIT FOR STATUS FROM SLAVE

;MOVE STATUS TO EXTERNAL RAM
POINTED
;BY DATA POINTER

;IF TRANSMIT PROCESS HAS NOT
FINISHED
;YET, TRANSMIT NEXT ADDRESS

;MODE1
; TIMER1 MODEZ AUTORELOAD

;BAUD RATE 4.8KHz
; START TIMER

;WAIT TRIGGER FROM PC

;CHECK NUMBER FROM PC

; IF RECEIVE WRONG NUMBER, RECEIVE

AGAIN

;MOVE STATUS FROM EXTERNAL RAM TO
;ACCUMULATOR

; TRANSMIT STORED STATUS TO PC



JNB TI,$

CLR TI
MOV A,DPL ;MOVE THE VALUE OF LOW BYTE DATA

; POINTER (DPL) TO ACCUMULATOR
CJINE A, #04H,WAITPC

MoV IND, #00H ;BEGIN TO SHOW 7-SEGMENT 'FINISH'
TASK
MOV R4, #04H
X: MOV R3, #00H
FINISH: MOV R7, #0F8H ;REGISTER R7 STORES THE DIGIT OF
7-SEGMENT
MOV IND, #00H
SEGMENT : MoV A,IND

INC IND
MOV DPTR, #TABLE
MOVC A, GA+DPTR ;MOVE DATA FROM TABLE TO ACC
MoV DPTR, #0F800H ;DATA POINTER POINT TO PORT A
MOVX @DPTR,A
INC DPTR ;DATA POINTER POINT TO PORT B
MOV A, R7
INC R7

MOVX @DPTR,A
ACALL DELAY
CJNE R7, #0FEH, SEGMENT ;RUN UNTIL THE LAST VALUE IN THE

TABLE .

DJINZ R3, FINISH
DJNZ R4, X
MoV A, #00H
MoV DPTR, #0F800H
MOVX @DPTR,A
ACALL DELAY2
LJIJMP START

DELAY: MOV R5, #03H

DEL2: MoV R6, #00H

DEL1: DJINZ R6, $
DJINZ R5, DEL2
RET

DELAY2: MoV R5, #00H

DEL3: MOV R6, #00H

DEL4: DJNZ R6,$
DJINZ R5,DEL3
RET

TABLE: DB 071H,06H,037H, 06H, 06DH, 076H
END

TUrunsunnsdaanrreesioud



START:

LOOP:

RECV:

PORT:

DELAY:

ORG

ACALL
MOV
MOV
MOV
MOV
SETB

CLR
CLR
JBC
SJMP

MOV
CLR
CLR
XRL
JNZ

MOV
MOV
SETB
MOV
JNB
CLR
CLR
LJMP

MOV
DJINZ
RET

END

0000H

DELAY

RO, #00H
SCON, #0FOH
TMOD, #020H
TH1, #0FAH
TR1

P3.4

RI
RI,RECV
LOOP

A, SBUF
RI

SM2

A, RO
LOOP

Pl, #OFFH
A, Pl
P3.4
SBUF,A
TI,S
P3.4

TI

START

R3, #00H
R3,$

; POWER ON DELAY

;REG RO STORE SLAVE'S ADDRESS
;MODE 3, SETBIT REN

; TIMER1 MODEZ2

;BAUD RATE 4.8KHz

;READ RS-422

;WAIT FOR ADDRESS FROM MASTER
;RECEIVE ADDRESS

;ADDRESS IS MATCHED OR NOT
;IF NOT MATCH RETURN

;TURN OFF 'FET' IN PORT1
;RECEIVE STATUS FROM SENSOR

JWRITE RS-422
;ECHO TO MASTER

; POWER ON DELAY

Wsunsunsfeansrassiagn
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