LY

USgyan

g

Py

HUNUHD

INUDA AR

HOME AUTOMATION

Tay
WY PALsA  aszga SHA 36014121
‘WY AUAIN LBRY THA 36014463
‘el 1
2101585

¢ . [ “i:
030158 YUY LY

$u oy V. hEDL2
taw:uﬂw......0.3.8..4.0..&.3...’.{. -
tam‘s‘unwﬁqﬁa.....'.‘:?.‘.l.‘.tz..‘?)...;. 1

4 v []
HiduaaunilsvesnisdnmammdngasiSygidmnssumanasdadia
=Y o Y ¢
AVIIFINTTUDIAANIOUNY
t 4

v
goriuma TuTagnszeounausigunisaianszile

dmseinya 2539

038403



Saanilnustinsdinm 2539
a a ¢
2RI Braanseding

a 4 a a
angiranssumand aoiuma Tulainszeeundudgummmanszls

A 9 [y LYY
599 ThuonluiA

1. ww yhush Qa3 36014121

2. W TUMN AN 39 36014468

/ d a 1o
( 2101 VHHFY UYN )

910158




v u U
1107 14NA

wp piosi naszga e 36014121

108 TUMN U 3Her 36014463

d =Y Vo sl (2
919138 YUYEY LI E]'li]”liU‘V]‘Lliﬂ‘H1

nmsAnm 2539

UNAAED

T1ude TuA(Home Automation) duszuufiesnuuuNNe S 1HABANNTTAINTTLY

» [ aa v da o - 9 da o Jab
taeamtlaeaseludsauasniuddu Tanivewwinnuaalumslsgunsnisiaanseundas
- a a o "\ ode 1 o s &
ftlszangnmlunisiinuge naANUA NS asfitegedsaninluuyw ivanailym
] 4 9
tazadsmeiienneziaiy TasTassnudifindnnsihou fie msiueIn o mTaves
o 2 i o LY o

Microcontroller Series-51 fuamamnsaved MT8s80 Fuiluledfivhnsdisimuazying

[V a/s L] - L) - ‘é o = Al
apasHanueauInsfwrigecisillszinsnmdanii s ldgunsainwludhuaunsofae

] ar § a { @ . .
Snsetio Tnsamynouenoini laf 1dnilszuy InsAMMALLY Dual Tone Multi Frequency
» 1 4

(DTMF) 15 UAINANNTAYDIAD MCS-51 e lunihifianeg 1ddadl fie Uszuan
nauazdasiateya limsdhsfaiesiusfadeyaninmsasasniomuiimatszuana

- 1 o d' = é o v *
o DR sensor HUTENOURIY MC 145026 itag MC 145027 Failumis fu-dedeyauuveynsy



HOME AUTOMATION

Chookeat Martrakool No.36014121

Somparb Seachan No.36014463

Kanitta  Seangtang Advisor

1996

ABSTRACT

Home automation is the system that is designed to facilitate and secure in our life. This
concept is arrangement of clectronic devices which provides high reliability. With reason arc
substitute deflect of human such that reduce probrems and damages that may occure. Concept of
this project is arrangement with the performance of the microcontroller series-51 and the
performance of the MT8880 which consists of high performanc DTMF receiver and a DTMF
gencrator. Eguipments of house are connected via the telephone lines from anywhere that has
system in DTMF mode. For performance of MCS-51 is to operate and transmited data code to
encoder, received data code from decoder to operate, connect sensor that consist of MC145026 and

MC 145027 which receive and transmit serial data.
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3. ENTRY MODE SET

RS R/W DB7 DBO
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4. DISPLAY ON/OFF CONTROL

RS R/W DB7 DBO

olojololo|o]|]1|D|C|B
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- o d A :
$n D : Huinfiadie Wdalamiee
D = 1 femsldimsuaasaesnvannld
& g Vet '
D = 0 fisms W IkHMsuaasRI08nIBMN
a [~ a A A o 4
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5 CURSOR OR DISPLAY SHIFT

RS R/W DB7 DBO
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® No effect
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6. FUNCTION SET

RS R/W DB7 ' DBO

o{o|lo|0|1|DL{N|F e e

® No effect
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fin DL : Sumsaadmuinglflunsfadeidhuwyla
DL =1 dumsmaeanliiiumsfadeuuy 8 dn
DL =0 dunisamlfiiunsfadeusy 8 4n

$n N : dumsimuasanussiamsurawaiuiuwuula
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7. SET DD RAM ADDRESS

RS R/W DB7 DBO0
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8. READ BUSYFLAG AND ADDRESS

RS R/W DB7 DBO
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1 4
BE = 1 fovaizfifa HD44780 Sangluvnaumsinunisluey

& dyu - A o 9 A o W
BF = 0 ABUEUNI HD44780 wsaumzsumagamammuﬁq
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SN75176A
DIFFERENTIAL BUS TRANSCEIVER

SLLS100A ~ JUNE 1984 — REVISED MAY 1995

® Bidirectional Transceiver D OR P PACKAGE

® Meets or Exceeds the Requirements of (TOP VIEW)
ANSI Standards EIA/TIA-422-B and ITU Rl 1 U sflv
Recommendation V.11 REQ 2 20 BCC
® Designed for Multipoint Transmission on DE(l 3 sfJA
Long Bus Lines in Noisy Environments Dl 4 5[] GND
¢ 3-State Driver and Receiver Outputs
® [ndividual Driver and Receiver Enables logic symbolt
¢ Wide Positive and Negative Input/Output
Bus Voltage Ranges pE —>—ent
® Driver Output Capability . . . +60 mA Max RE —2—En2 'J
® Thermal-Shutdown Protection A ;
® Driver Positive- and Negative-Current p-4 | v A
Limiting 1v <+»>—B
® Receiver Input impedance . .. 12 kQ Min ; < B
® Receiver Input Sensitivity . . . £200 mV R—v2 ir[ 4
® Receiver input Hysteresis . . . 50 mV Typ
® Operates From Single 5-V Supply T This symbol is In accordance with ANSYIEEE Std 91-1984
® Low Power Requirements and IEC Publication 617-12.
description logic dlagra;n (positive logic)
The SN75176A differential bus transceiver is a PR 4
monolithic  integrated circuit designed for D
bidirectional data communication on multipoint RE -2
bus-transmission lines. It is designed for balanced 1 &
transmission lines and meets ANS| Standard - R ) O\, g PUR

EIA/TIA-422-B and ITU Recommendation V.11.

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, that can be externally connected together to function as a direction control. The driver differential
outputs and the receiver differential inputs are connected internally to form differential input/output (1/0) bus
ports that are designed to offer minimum loading to the bus whenever the driver is disabled or Ve =0. These
ports feature wide positive and negative common-mode voltage ranges making the device suitable for party-line

applications.
Function Tabies
DRIVER RECEIVER
INPUT | ENABLE OUTPUTS DIFFERENTIAL INPUTS ENABLE | QUTPUT
D DE A B A-B RE R
H H H L Vip20.2V L H
L H L H -02V<Vip<02V L ?
X L Z Z Vips-02V L L
X H 4
Open L ?
H=highlevel, L=lowlevel, ?=indeterminate, X=imelevant, Z=highimpedance (off)
PRODUCTION DATA information is cument as of publication date. N Copyright © 1995, Texas Instruments Incorporated
Pmduaseodmlaspecﬁuhgspulmdou::n::l mshwm: %
fasing o A pacametos. ¢ i TeEXAS

INSTRUMENTS
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SN75176A

DIFFERENTIAL BUS TRANSCEIVER

SLLS100A —~ JUNE 1984 — REVISED MAY 1995

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€, an input sensitivity of 200 mV, and a typical input hysteresis of 50 mV.

The SN75176A can be used in transmission-line applications employing the SN75172 and SN75174 quadruple

differential line drivers and SN75173 and SN75175 quadruple differential line receivers.
The SN75176A is characterized for operation from 0°C to 70°C.

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT

Vee -
Rleq)

fnput —4

T

Driver input: R(eq) =3 kQQ NOM
Enable Inputs: R(eq) = 8 k2 NOM
R(aq) = equivalent resistor

TYPICAL OF A AND B I/O PORTS

— Vee

— GND

Input/Output
Port

TYPICAL OF RECEIVER OUTPUT

- +— Vcc
85Q
NOM

3
&—— Output

2-2
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SN75176A
DIFFERENTIAL BUS TRANSCEIVER

SLLS100A - JUNE 1984 — REVISED MAY 1995

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage, Vo (888 NOtE 1) ... it i i et et et e it ee e eanes 7V
Voltage range atany bus terminal ...ttt it it -10Vto15V
Enable inputvoltage, Vi . ....cciiiiii i e e e e et e e 55V
Continuous total power dissipation ............... ..ot See Dissipation Rating Table
Operating free-air temperature range, Ta - . oveivt vt it iar it iartrrrneenrirenreesenss 0°C to 70°C
Storage temperature range, Tatg .+« cvvvvriniiiiii i —-65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ........... e 260°C

1 Stresses beyond thoss listed under “absolute maximum ratings” may cause pemmanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those Indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTE 1: All voltage values, except differential input/output bus voltage, are with respact to network ground temninal.

DISSIPATION RATING TABLE

PACKAGE Ta<25°C DERATING FACTOR TA=70°C TA=105°C
POWER RATING ABOVETp=25°C  POWER RATING POWER RATING

D 725 mW 5.8 MW/°C 464 mW 261 mW

P 1100 mW 8.8 mW/rC 704 mW 396 mW

recommended operating conditions

MIN  TYP MAX| UNIT

Supply voltage, Voo 4,75 5 525 v
Voltage at any bus terminal (separately or common mode), Vi or V| =7 12 \%
High-level input voitage, Vi D, DE, and RE X 2 \
Low-level input voltage, Vi D, DE, and RE 08| V
Differential input voltage, V|p (see Note 2) +12 v
High-level output current, IoH i S04 knA
Recsiver ~400 HA
Driver 60
Low-level output current, lo - mA
Receiver 8
Operating free-air temperatura, Tp 0 70 °C

NOTE 2: Differential-input/output bus voltage is measured at the noninverting terminal A with respect to the inverting terminal B.

‘V TEXAS
INSTRUMENTS
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SN75176A
DIFFERENTIAL BUS TRANSCEIVER

SLLS100A - JUNE 1984 — REVISED MAY 1995

DRIVER SECTION

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

PARAMETER TEST CONDITIONS MiN  TYpt MAX | UNIT
ViK Input clamp voltage =-18mA . -1.5 Vv
i ViH=2V, ViL=08V,
VoH High-level output voltage loH =~33 mA 3.7 \
x ViH=2V, ViL=038YV,
VoL Low-level output voltage loH = 33mA 1.1 v
IVopt!  Differential output voltage lo=0 2Vop2 v
iVopz!  Differential output voltage AL=1009, SeeFigure 1 2 27 %
renti
0oD2 rers outp g R =540, See Figure 1 1.5 24
Change in magnitude of differential output
AlVOD| voltaget +0.2 \
vVoc Common-mode output voltage$ R_=54Qor1000, See Figure 1 3l v
Alvoc! Change in magnitude of common-mode £0.2 v
output voltage¥
Output disabled, Vo=12V 1
lo Output current See Note 3 Vo=-7V 08 mA
i+ High-lavel input current Vi=24V 201 pA
[T Low-level input current V=04V -400 pHA
Vo=-7V ~250
los Short-circuit output current Vo= Vce 2501 mA
Vo=12V 500
I Supply current (total package) No load Oip gy 35 i mA
ce PPy e Outputs disabled 2 40

T All typlcal values are at Vo =5 V and T = 25°C.

1 Alvopl and AlVo gl are the changes in magnitude of Vop and Vo respectively, that occur when the input is changed from a high level to a low
level.

§ In ANSI Standard EIA/TIA-422-B, Vo, which is the average of the two output voltages with respect to GND, is called output offset voltage, Vo s.

NOTE 3: This applies for both power on and off; refer to ANSI Standard EIA/TIA-422-B for exact conditions.

switching characteristics, Voc = 5 V, Tp = 25°C

PARAMETER TEST CONDITIONS MIN  TYP MAX| UNIT
t4(OD) Dfﬂenantlal-output delay. t'ime‘ RL=600, See Figure 3 40 60 ns
top) Differential-output transition time 65 95 ns
tpzH Output enable time to high level RpL=1100Q, See Figure 4 55 920 ns
tpz1 Output enable time to low level R =100, See Figure 5 30 50 ns
tPHZ Output disable time from high lavel R =110Q, See Figure 4 85 130 ns
tpLz Qutput disable time from low level Re=110Q, See Figurs § 20 40 ns

‘t’? TeExXAs
INSTRUMENTS
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SN75176A
DIFFERENTIAL BUS TRANSCEIVER

SLLS100A -~ JUNE 1984 — REVISED MAY 1995

RECEIVER SECTION

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

PARAMETER TEST CONDITIONS MmN TYPt maAx | uNIT
ViIT+ Positive-going input threshold voltage Vo=27V, o =-0.4mA 0.2 \
ViT-  Negative-going input threshold voltage Vo=05V, Io=8mA -0.2% v
Vhys Input hysteresis voltage (V[T 4+ = V|T-) 50 mV
ViK Enable clamp voltage f==18mA -1.5 \
VoH High-level output voltage \S"e?a ;zg?ergv' loH =-400 pA, 27 v
VoL Low-level output voltage \S/lere)a T__l;ﬁ?eo; Ve loL=8mA, 045 Vv
loz High-impedance-state output current Vo=04Vio24V +20 | pA
I Line input current e - :/’: :f/\\ll -o.; mA
[1®] High-level enable input current ViH=27V 20 HA
18 Low-ievel enable input current V=04V =100 | pA
f Input resistance 12 kQ
los Short-circult output current -15 -85 mA
Ice Supply current (total package) No load g e‘nabled . £ mA
! Outputs disabled 26 40

T All typical values are at Voo =5 V, Ta = 25°C.
) 1 The algebraic convention, in which the less-positive (more-negative) limit is designated minimum, is used in this data sheet for common-mode
input voltage and threshold voltage levels only.

NOTE 3: This applies for both power on and power off. Refer to ANSI Standard EIA/TIA-422-B for exact conditions.

switching characteristics, Voo =5V, C = 15 pF, Tp = 25°C

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
! Propagation delay time, low-to-high-level output 21 35 ns
PLH P20 . Y - - E L Vip=-15Vto 15V, See Figure 6
tpHL Propagation delay tims, high-to-low-level output 23 35 ns
tpzq  Output enable time to high level 10 30 ns

- See Figure 7
tpz.  Output enable time to low level 12 30 ns
% Output disable time from high level 20 35 ns
PHZ i - - 3 See Figure 7
tpLz  Output disable time from low level 17 25 ns

Q‘ TexAS
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SN75176A
DIFFERENTIAL BUS TRANSCEIVER

SLLS100A

~ JUNE 1984 — REVISED MAY 1995

PARAMETER MEASUREMENT INFORMAT.ION

wl {
D
R - VOH
- Voc . v
+ ) oV VoL oL ~lox
L L = <

Figure 1. Driver Vop and Vp¢

Figure 2. Receiver Vo and VoL

Qor3V

_ —— —— 3V
1 oLe50pF Input 15V 15V
L= v
RL =60 QI (see Note B) | |
Generator | < gip) = Output taon) ¥ ¢ -» |4 tgop)
(see Note A) l ——— 25V
d Output 4
1 1= e
I tqop) » - tyop)
TESTCIRCUIT  ~ VOLTAGE WAVEFORMS

Figure 8. Driver Test Circuit and Voltage Waveforms

Output

——-— 3V
Input 15V 1.5V

Generator
(see Note A)

3Vord

Generator
(see Note A)

Zo=500Q

| | ov
05V
tpzH ¢
CL =50 pF RL=10Q 4 ] D % VoH
(see Note B} I —x
= Output 23v. ||
tpHz —» - Vott=0V
i TEST CIRCUIT VOLTAGE WAVEFORMS

Figure 4. Driver Test Circuit and Voltage Waveforms

ov
fPzL —k_’{ ll‘—*‘— tprz
! : 5V
amp@ 23V | - 05V
i VoL
TEST CIRCUIT

VOLTAGE WAVEFORMS
Figure 5. Driver Test Circuit and Voltage Waveforms

B. Cgincludes probe and jig capacitance.

NOTES: A. Theinput pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, 50% duty cycle, trS6 ns, t < 6 ns,

2-6
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SN75176A
DIFFERENTIAL BUS TRANSCEIVER

SLLS100A - JUNE 1984 ~ REVISED MAY 1995

PARAMETER MEASUREMENT INFORMATION

————— 3v
Generator Input 1.5V 1.5V
see Note A s1Q |
¢ ) 15V l | ov
tpLH —k—bl H"’L' tPHL
S ! + == vou
Output 1.3V 1.3V
i VoL
TEST CIRCUIT VOLTAGE WAVEFORMS
Figure 6. Receiver Test Circuit and Voltage Waveforms
1.5V S1
{5y —0 o—— 5V
CL=15pF 1N916 or Equivalent
(see Note B)
Generstor
(see Note A) s0Q
' sa
= TEST CIRCUIT =
¥l o — ) 3T
———15V —_———15V
Stto1.5V
S1to-1.5V
0V S20pen 0V S2Closed
83 Closed S3 Open
VoH
Output 15V —— ~45V
————— ov
VoL
S1to15V Sito-15V
S2 Closed S2 Closed
$3 Closed 83 Closed
|
tpLz —t—»l
! ———— =13V
Output 05V
VoL
VOLTAGE WAVEFORMS

Figure 7. Receiver Test Circuit and Voltage Waveforms

NOTES: A. Theinplt pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, 50% duty cycle, tr <6 ns, t < 6 ns,

Zo=5010

B. Cy includes probe and jig capacitance.

g
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SN75176A
DIFFERENTIAL BUS TRANSCEIVER

SLLS100A - JUNE 1884 — REVISED MAY 1995

TYPICAL CHARACTERISTICS
DRIVER DRIVER
HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
vs vs
HIGH-LEVEL OUTPUT CURRENT LOW-LEVEL OUTPUT CURRENT
5 T 5
. Vee=56V Vee ; 5V
45 Ta=25°C ] 4.5 [~ Tp=25C
> >
o 4 14
o \ o
3 s T g a5 /
. £ 3
z \ > /
2 3 P T 3
S 25 3 25
[ -_—
: : /
- 2 3 2 /
5 15 § 15 /
x o »
: _l’ =] L] _‘-/
5 o A\ 17757
> = 1
0.5 0.5
0 0
0 -20 -40 =60 -80 ~-100 =120 (1] 20 40 60 80 100 120
IoH - High-Leve! Output Current ~ mA loL - Low-Level Output Current —~mA
Figure 8 Figure 9
DRIVER RECEIVER
DIFFERENTIAL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
vs vs
OUTPUT CURRENT LOW-LEVEL OUTPUT CURRENT
4 o 0.6 .
Vee=5V Veg=5V /
TA=25°C (— Ta=25°C
> 35 I A S A /|
\ 1 2 v
& . @
g 3 < & /
S \\ S o4
5 2.5 ~ ]
3 I 2
2 2 S o 03 A
=] [73
5 \ 5 /
£ 15 3 >
£ % 0.2
a
! 1 'll /
5 \ Fla o
z 0.5 \ 3 i
0 0
0 10 20 30 40 50 60 70 80 90 100 0 5 10 15 20 25 30
lg - Output Current —mA IoL — Low Level Output Current — mA
Figure 10 Figure 11
i
X3 Texas
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SN75176A

DIFFERENTIAL BUS TRANSCEIVER

SLLS100A - JUNE 1984 - REVISED MAY 1995

VoL - Low-Levcel Output Voltage - V

0.5

0.4

03

0.2

0.1

TYPICAL CHARACTERISTICS
RECEIVER RECEIVER
LOW-LEVEL OUTPUT VOLTAGE OUTPUT VOLTAGE
vs ve
FREE-AIR TEMPERATURE ENABLE VOLTAGE
5 T T
Vee=5V Vip=02V
Vip=~02V Load = 8 k(2 to GND
lOL =8 mA TA =25°C
4 Vee=5.25V —
>
I
— =3
& 3 Vee=5V 4+ —— voe =475V —]
]
>
&
3 2
I
9
1
0
0 10 20 30 40 60 70 80 0 0.5 1 1.5 2 2.5 3
Ta — Free-Alr Temperature - °C V|~ Enable Voltage - V
Figure 12 Figure 13
RECEIVER
OUTPUT VOLTAGE
Vs
ENABLE VOLTAGE
i I
VCC=5-25V V|D=02V
s ; Load=1kQto Voo
- Ta=25°C
Veg=4.75V N
>l 3 Vee=5V
)
=3
P
2
5
o
5
o
1
2
0.5 1 1.5 2 2.5 3

V]~ Enable Voltage - V

Figure 14
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" SN75176A
DIFFERENTIAL BUS TRANSCEIVER

SLLS100A - JUNE 1984 ~ REVISED MAY 1895

APPLICATION INFORMATION

SN65176A

SN65176A

.3
>~

22

Rt RT;
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Figure 15. Typical Application Circuit

NOTE A: The line should ba terminated at both ends in its characteristic impedance (RT = Z). Stub lengths off the main line should be kept

as short as possible.
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IMPORTANT NOTICE

Texas Instruments (T1) reserves the right to make changes fo its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

T1 warrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with Tl's standard warranty. Testing and other quality contro! techniques are
utilized to the extent Tl deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications”).

T SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of Ti products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate T! officer. Questions concerning
potential risk applications should be directed to Tl through a {ocal SC sales office.

In order to minimize risks associated with the customer's applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tt assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright © 1995, Texas Instruments Incorporated
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