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ABSTRACT

The thesis presented a development of Time Setting System for Computers. The
system consisted of two parts; the main display board and the using control unit. Which
use the standard RS-422/RS-485 in linking up for take to send the data between the main
display board and control the and the using control unit. Main display board used IC
TPICEB6IS for drive 7 segment. The display show time for usage was hour and minutes on
the main display board and the using control unit. The using contrel unit can choose mode
and permanent number by dipswitch. Which can chocse mode has 4 format, choose 10
permanent number { up to 32 number } and can link up get 1200 meter maximum
distances. This time setting system could be used with more convenience of user and

facilitator.
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Features

+ Compatible with MCS-61* Products

+ 8K Bytes of In-System Programmable (ISP) Flash Memory
— Endurance: 1000 Write/Erase Cycles

4.0V to 5.5V Operating Range

Fully Static Operation: & Hz to 33 MHz

Three-level Program Memory Lock

256 x B-bit Internal RAM

32 Programmabile [fO Lines

Three 18-bit Timer/Counters

Elght Irterrupt Sources

Ful! Duplex UART Serlal Channel

Low-pawer [dle and Power-down Modes

Interrupt Recovery from Power-tlown Mode

Watchdog Timer

Duat Data Polnter

Power-off Flag

Description

The ATBOS52 is a low-power, high-perfarmance CMOS 8-bit microcontroliar with 8K
bytes of in-system programmable Flash memory. The device is manufactured using
Atmel's high-density nonvolatile memory technology and is compatible with the indus-
try-standard 80C51 instruction set and pinaut. The on-chip Flash allows the program
memory to be reprogrammed in-system or by a conventional nonvolatile memory pro-
gramemer. By combining a versatile 8-bit CPL with in-systemn programmable Flash on
a monalithic chip, the Atmel AT89852 is a powerful microcantroller which provides a
highiy-flexible and cost-effective solution to many embedded control applications.

The ATBSS52 provides the following standard features: BK bytes of Flash, 256 bytes
of RAM, 32 1D lines, Watchdog timer, two data pointars, three 16-bit imer/counters, a
six-vector iwo-level interrupt architecture, a full duptex serial port, on-chip oscillator,
and clock circuitry. In addition, the AT89552 is designed with static logic for operation
down to zero frequency and supports two software selectable power saving modes,
The Idle Mode stops the CPU whila allowing the RAM, timer/counters, serial port, and
interrupt system to continue functioning. The Power-down mode saves the RAM can-
tents but freezes the oscillator, disabling all other chip functions untii the next interrupt
or hardware reset.

AIMEL

_E®

8-bit
Microcontroller
with 8K Bytes
In-System
Programmable
Flash

AT89852

Rev. 19194-07/01
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Block Diagram
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Absolute Maximum Ratings*

Operatlng Tamperature. .............cocecveevceees .. -EE°C fo +125°C *NOTICE:
Storage TOMPErature ............c.ccevverrrevsnensenns -85°C to +150°C

Veltage on Any Pin

with Respect to Ground ..o e srn = 1.0V 10 +7.0V

Maximum Qperating Voltage ...........c e v cnnsnscescnns BBV

OC Cutput Current 15.0mA

DC Characteristics

Stressas beyond those listed under "Absolute
Maximum Ratings™ may cause permanent dam-
age to thi device. This Is a stress rating only and
funclicnal cperation of the device at these or any
other condiiona beyond those Indicated in the
oparational sections of this specification s not
Impiied. Exposure to absolute maximum rating
conditions for extended periods may affect
device rellabllity.

The values showr in this table are valid for T, = -40°C to 85°C and V¢ = 4.0V ta 5.5V, unless otherwise noted.

Aymbol Paramstar Canditlon Min Max Unijts
vy fnput Low Voliags {Except EA) 05 02 Vg1 v
Wiy Input Low Violtage (ER) 0.5 02V,-03 v
Vi Input High Voltage {Except XTAL1, RST) 0.2 VeeHl O Voetl 5 W
Vi Input High Voltege (XTALY, RST) 0.7V Veet05 k4
Vo Output Low Vaitage!' {Ports 1,2,3) loy = 1.5 MA 045 W
Vour %ﬁ‘g;ﬁ?"’%;" lo =3-2MA 045 v
top = B0 PA, Voo =5V £ 10% 24 v
Yon %.{iﬁ 1H:;gah ﬁ“&“g;ggm low = -25 A 0.75 Ve v
low = -10 HA 0.9V v
bogy = -BOD A, Vo = 5V £ 10% 24 v
T - e SRR PR v
lgn = B0 LA 0.9 Ve, v
[ Logical G Input Curvant (Ports 12,3} | ¥, = 0.45V 50 [IES
n o 0 D Tansion CUTBRL | Vg m 2V Ve =52 10% 650 1A
¥ nput Leakage Currerd {Port 0, EA) 1§ 0.45 =V, < Ve 10 uh
RAST Reset Pulldown Resistor [ n K&
Cn Fin Capstitance Tast Fraq. = 1 MHZ, T, = 25°C i [4] pF
Active Mode, 12 MHz 25 ma
Power Supply Cument
lee idle Mode, 12 MHz g5 mA
Powst-down Mode!™ Ve = 5.5V 50 uA
Notes: 1. Under steady state (non-franslent) conditions, 15, must be externally limited aa foilowa:

Maximum |y, per port pin: 10 mA
Maximum iy per 8-bit port:

Port 07 2E mA Forts 1,2, 3 15 maA
Maximium fotal to, for all cutput pias: 71

mA,

If I, exceeds the test cendition. Vi, may axceed the related spacification. Fing ank not guarantesd to sink current graater

than the lizted tast conditions.
2. Minlmum V. for Power-down s 24,

AlEL

23
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ATEY

AC Characteristics
Under operating conditions, load capacitance for Port 0, ALE/FROG, and PSEN = 100 pF; load capacitance for all other
outputs = 80 pF.

External Program and Data Memory Characteristics

12 MHz Qaclliator Varlabis Oscillator
Symbol Parameter Min Max Min Max Unlts
o oL Osclillater Frequency [ Ex) MHz
the ALE Pulse Width 127 2ig, 40 ns
o Addrass Valid 10 ALE Lew 43 terea-25 ns
b Addrass Haold After ALE Low 48 tore-29 s
oy ALE Low to Valid Instruction n 233 Ay, o, -66 ns
tpL ALE Low to PSEN Low 43 toro-25 ns
torpn PEEN Pulsa Width 205 Bep g 45 ns
te PSEN Low ta Valld Instruction In 145 3t o 60 ns
toxix Input Instruction Hold After FSEN 0 o} ns
toxz Input Instruction Fioat After PSEN 58 ter 25 ns
togay PSEN to Address Valid 75 | ns
toery Address to Vallki Imstruction in 312 Sltey o ~BO ns
teraz PSEN Low to Address Fleat 10 10 ns
tarru RO Puise Width 400 Bler o -100 ne
torom WR Puise Width 400 Bla g ~100 ns
taiov RE Low to Valid Data In 252 Sty -390 ns
e~ Data Hold After RD o 0 ns
trunz Data Float After RD 97 Aere 28 ns
toov ALE Low to Valid Data In 517 Bt 150 ns
A Address to Valid Data (n 585 Heyel 155 ns
fiwn ALE Low to RD or WR Low 200 300 3y -50 3 o +50 ns
L Addraess to RD or WR Low 203 4 )75 ns
tovwx Data Valki to WR Tranaition 23 toyc,-30 ne
Lok Data Valid ta WR High 433 Tlerr -130 ns
tynan Data Hold After WR 23 terer=28 ne
tasz RO Low to Addrass Float 0 0 ns
tamin RD or WR High fo ALE High 43 123 fc-28 tepeL+25 ns

24 AT89S52 messsssessss—————
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SNSAHCT245, SN7AHCT245

OCTAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS
SCLE020C — MARCH 1984 — REVISED MAY 1997
® [nputs Are TTL-Voltage Compatible SNSAHCT24E .. . & OR W PACKAGE
& High-Current 3-State Outputs Drive Bus SNT4HCT245... ??623‘&? R PW PACKAGE
Lines Directly or up to 15 LSTTL Loads
# Package Options Include Plastic pir[]1 20 l Voo
Smal-Outiine {(DW), Shrink Small-Qutline at[]z 19[] GE
(DB}, Thin Shrink Small-Outline (PW], and A2[]3 18]] B4
Ceramic Fiat (W} Packages, Ceramic Chip A3« 1whe
Carriers {FK}, and Standard Piastic {N) and a4 [l 18] B3
Ceramic (J) 300.-mil DIPs As[]s 15[] B4
A7 14]] 88
descriptlon arlie 13l Bs
These octal bus transceivers are designed for Asfs 124} 87
asynchronous two-way communication between GND ] 10 11[] B8
data buses. The controi-function implementatian
minimizes exdernal tirming requirements. SHE4HCT2AS ., FK PACKAGE
{TOP VIEW)]

The devizes allow data transmission from the o
A bus fo the B bus or from the B bus to the A bus, o g[uo.!

o - =
depending upan the logic level at the y :J:lin_u_a
direction-contrel (DIR} input. The output-enable 12 1 2019
{OF) input can be used to disable the device so A2 4 18] 81
that the buses ara ffectively isolated. :: ] 5 17 Zi
5 16
The SNS4HC 72456 is characterized for operation AG % > 5 5E B4
over the full military temperature range of -55°C A7 i e 1] B5
{o 125°C. The SNT4HCT245 i characierized for 9 10 1 1243
operation from —40°C to 85°C. e
DO o
< ZF DM
G
FUNCTION TABLE
INPUTS
R CPERATION
8 L B dela to A bus
L H | AdatatoBbus
H b isolation

Please oo awarg that an important nofice concermig availability, slandard warranty, and use in cntical appdications of
Texas Ingtrumants semiconduclor products and disclaimers thereto appears al the end of this dala sheet.

Copyright 2 1997, Texas insiiuments incomporatad
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SN54HCT245, SN7T4HCT245

OCTAL BUS TRANSCEIVERS

WITH 3-STATE OUTPUTS

SCLS02C — MARCH 1384 — REVISED MAY 1837

82

logic symbott

OE
DIR

Al

Az
A3
Ad
AB
Al
AT
A

I a3
1

*ﬁ 3EN1{BA]

{3 EN2 [AB)
2 -l L 12
e

L 2v

3 17
—_— —-———
4 16
—— —-——————
& 18
_— -
& 14
— s
7 13
—— ——
8 12
g 14

T This symbol is in actordence with ANSHIEEE Std 91-1984 and IEC Publication 817-12,

logite diagram (poshtive logic)

A on0 Id AN

Al

N

18

=

B2
B3

B&
BE
er

K)r
o

18

81

Yas
4

¥
\_V_._./

To Seven Other Channals
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SN54HCT245, SNT4HCT245
OCTAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

SCLERANC — MARCH 1984 - REVISED MAY 1957
— — —

absolute maximum ratings over operating free-air temperatura ranget

SRRl VOO TN, Vo oo ittt i i e e e 55Vt 7V
trput clamp cusrent, Ik (Vp<0or V> Vogl(see Nate 1) ... . .. . i, 20 mA
Output clamp cumrent, lg (Vo <D orVo > Vecl(seeNote 1) ... ... . .............. +20 mA
Continuous awtput current, Ig (Vg = Bto Vage) oo 35 mA
Continuous current thraugh Ve or GND L. e +70 mA,
Package thermal impedance, Bja(see Nole 2); DBpackage ............oooieeeunei... N&ECW

DWhpackage .............. ... ... .. e a7Ciw

Npackage .............c.. oo iiiiiiin... 87°CW

PWpackage .................. ... ...l 128°C/wW
Storage temperature range, Tgtg .. .oooii L e —65°C to 150°C

¥ Stresses bayond those listed under “absoltte maximum ratings" may cause pammansi damags 1o the device. Thesea are strass ratings only, and
functional eparation of the device at these or any other conditions beyond those indicated under “recommended operating condilions™ is not
implied. Exposurs 1o absolute-maximum-rated condilions far extended periods may affect device refiabifity.
NOTES: 1. The input and cutput voltage ratings may be exceedad if the input and cutpu! current ratings are chsarved.
2. The peckage therma! impedance is cafculated in accordance with JESD 51, except for trough-hole packages, which use a Irace
laigit of Zero.

recommended operating conditions

SNS4HCT245 SN74HCT248 UNIT
MIN NOM MAX| MIN NOM MAX
Voo Supply voltage 45 5 55 45 5 55 W
ViH High-evel input voltaga Voo =45V 55 2 2 A
Vi Low-levet input voltage Yoo =45Vt 55V 0 3 0 08 v
v tnput vnitaga J Voo Q Ve v
Vi Cuiput voltage 0 veo 0 vee v
Iy input transition {nse and falf} time 1 506G 1] 5040 ns
Ta Opersling fres-air temperature =55 125 =40 85 L

electrical characteristics over recommended operating free-alr temperature range (unless
otherwise noted}

PARAMETER TEST CONDITIONS v BIPL ST THRNTEE T Y i
CC [TMIN TYP MAX| MIN_ MAX | MIN  WAX
lon= ~20 pA 44 4495 a4 44
v, Vi = Vi orV ) A
OH PVHOVL o Tema ) Y e 43 37 304
=20 0001 01 , 01
VoL Vi=vyrorvy |OL=20uA 45v o3 v
IoL = 6. mA 017 028 04 0.33
b DIRarOE {V| = Vogoro 55Y H.1 100 +1000 +1000f nA
oz Aor B Vo=Vcoard 55V 81 05 £10 0 pA
oo VizVppord,  Ig=0 55Y ] 160 80{ pA
One inputat 0.5V or24 v,
atoet Other g g v 55y 14 24 3 26| ma
c¢5 |DRwOE Sssgrv 3 10 18 0] of

1 This is the increase n supply current for each inpul that is at atie of the specified TTL voitage levels ralher then O W or Ve
8 Paramater C; dows not apply to transcaiver /0 porls.

@ TEXAS

INSTRUMENTS
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SN54145, SN54LS145, SN74145, SN74LS145
BCD-TO-DECIMAL DECODERS/DRIVERS

MARCH 1374 — REVISED MAACH 1988

FOR USE AS LAMP, RELAY, OR MOS DRIVERS
ENE4 146, ENBSLSTAG _ . . J QR W PACXAGE

SDLS051

= Full Decoding of {nput Logic BNTA140 . . . N PACKAGE
» SN54145, SN74145, and SN74LS145 Have s““‘"“”&é;, "’ﬂg‘" PACKAGE

80-mA Sink-Currant Capability

« Al Qutputs Are Off for Invalid
BCD Input Conditions

*  Low Power Dissipation of ‘L5145,

35 mW Typical
FUNCTHIM TABLE
NO_INPUTS QUTPUTS
b ce8 A[O ' 2 3 4 % &6 7 @ &8
0]t L L L[t HHH ¥ HHHHH
2L L L H|H LHHHAHHHE N BNB4LS148 .. FK PACKAGE
2L £t H L/HHLHHHHEHHAH TR
AfL L H MH[HHHLHMWHBHMKHH
4 L H L LIH HHHEHHHHH
EjiL HLHHHMHHSRILHHAHHH
6 |L HH L|M HHHHEHELBMHHH b
L 40 H{H HH HHHEH L HKHH 3
B |A L L L|H M H HH HHHLH N
2 JH L L HI[H HH HHRHHWHL 4
H &t M L[HHHHHBHMEEH®HAH 5
o|R LA H/HBHHRAPHHHHSH
“|H H L LR HHHHHHHHH
§HHLHHHHHHHHHHH
=iH # H LIHHHHHHHHGHH W porx
H H# H/HHWHHHHMHHI HH
H = high loval (oFF), L = iow laval (onk [.ngic diagmm
{1
description fa\ (oY omy 4 QUTFIT O
Theas monalithic BCD-to-teeirmsl decodaorsdihans con- : @g:_cuﬂ,w,
sist of sight Inverters and 18n four-inpur NAND gates. !
Tha invartars are connactad in paks to make BCD input '_:D_tﬂmm,ur 2
dsts availabin for decoding by the NAND gates. Full b
decoding of valid BCD input logie snsurss thet al out- {141 ("
[0 mr:ﬂn atf tor il imvalld binery input canditiona. rNWT'_D: """iﬂD,—mm“”3
These decaders feature high-performance, a-p-n senput 51 ~UTPUT 4
translevore deeignad for use 8% indicator/ refay drivens of b 1
as -ooilector jogic-ciroult drivera. Bach of tha high-
b:o::‘mn outp:-lu iransistors {15 yoitsl of fh, inpur g 18I - 18 oureuTs
SNB4 146, SN74145, or SH74L5145 will sink up ta 80 T ™
miliamperes of cument, Bech (AUt i one Series 54774 "4>' 3| ouTRUT 6
or Series S4LS/74L5 stenderd ioad. respectively. Inputs 19y
and autpum am entirely compsatibie for use with TTL or INPUTD£—24>= . - 1 QUTPUT 7
DTL logic circuits, and the cutputs ara compatible for in- — 1
terfacing with most MDS Integratad clrcoits. Power OuTPUT 8

dissipation s typically 216 milliwetts for the '145 ang 35 1
miffiiwatts for the ‘L5146, I..ﬂ}— QUTPUT 9

Pin numesers shown are for O, J, N, and W packages,

FRODUCTION OATA mm&lﬂﬁl"m
S e e Texas P
Sesssariy mende uenny of s marmguen, + INSTRUMENTS

POET QFFICE BOX Z3801E » CALLAS, TERAS 752B%



SNB4LS145, SN7418145

85

BCD-TO-DECIMAL DECD BERSfDRWEHS

absolute maxirmurm ratings ovar operating free-air tamperatura range {unless otherwise notad)

Supgly voitage, Vi (ses Nato 1)
fnput voltage . L, .

Maxirmum current lntcanvoutwt toffsm:e} e e
Qperating fres-air temperaturs range: SNG4145 ., . .,
SN74145 . . .

Storage temperature rangs
NOTE 1:
recommended operating conditions

WOItaRs vaiuds A7 Wil FlsaecT 1O retbwark grounm Eefminal.

Y
55 v
th

—55 Ca 1258°C

UG 1o 70°C

—B5°C to 150°C

SHEd TG SN7414E UnIT
MIN NOM MAX | MIN NOM MAX
Sugply voitage, Voo 45 [ 55 | 4.75 g EBI5| v
Off-stam aulpur valtags, Y5 igit) 15 18] W
Operating free-air temnpetmure. T a -E& 125 0 70 1 “g
electrical charactaristics over recommentied oparating frae-air tamparature range (uniess otharwise noted)
PARAMETER TEST CONOTIONST MIN  TYPT Max|umT
V|p  Highleve! input valtags 2 v
¥y Lowdevel inpit voitage 08 v
Vg Input clamp Va4 Tage Vet MIN, 1) ==-12mA -1.% W
Voo T MIN, Vi =1V
(4 + 4 .
1 Oft.srate ourput currant 250
Otatf) - YL gV, VO{g.ffl =15V e
Voo =MIN, V=2V, I0{an) = BO mA 3.5 )]
W G t voit
Qianl n-atete output voitags \{I_L =08y o A TY Y T v
I Input qurrent 81 MaXEMUM input YoiTags Von = MAX, v =BEBY 10 ma
™ High-davat input current Vop =MAX, V=14V 40 uA
[T Low-lavel input curzant Ve * MAX, V=04V -16| ma
SNE4145 43 g2
B a
oo ugply current Ve = MAX, See Note 2 LS =3 T mA
TFor canditiont Mnaven s MIN ar MAX, aee the approprate value specified under 1 ting
Talttvpwal vatuwn wra ut Yz = 5%, Ty« 25°C.
NOTE 2! lpgis mepsured W Ith all inguts grounasd &g aulpull Opan,
switching characteristics, Vo - 6V, T = 25°C
PARAMETER TEST CONDITIONS MIN MaX | UNIT
PLH Propogetion déiay time, low-ta-high-level cutput 50 | ns
< 4 =1 .
[T Propaganion deisy B, Nightolomeleve | cutgut 2 W0 sy R /194 Sue Ng1e 3 Sy e ]
NOTE 3: Lope circiiie and veltege waveforms Aré shown in Saation T,
schematics of inputs and outputs
EQUIWALENT OF EACH INPOT FYPICAL OF ALL QUTPUTS
Ve i &
4 kii QUTPUT
INPUT —Y -

TeExAs
INSTRUMENTS

FOET OFFICE DOX 85017 » DAL LAK, TEXAK TAZ5E
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SK54145, SN74145
BCD-TO-DECIMAL DECORERS/DRIVERS

absoluta maximum ratings over oparating free-air temperature range {uniess otherwise naoted}

Supply voitage, Vo fsee Nowe 11 . Lo . A
tputweltdor . . . L . L . e e e .. e
Qperating free-air temperature range: SNE4LS145 . . e i ... =B5’Cw125°C
SN74LS148 . . 0°Cw70°C
Storage termpwrature range e e . L. . . . . —68°C to 160°C
NOTE 1t Valregs valuds e with resgect 10 trtwieh geaung teminal,
mcomanded apetating conditians
BANEELST4E SMIALSIAS NI
MIN NOM MAX | MIN NOM  MAX
Supply valage, Ve 4.5 5 55 1 478 5 225 v
UT41ate output voitage, Vol 16 151 W
Clpsrsting frea-gir rgrnperature, T g 11 125 1] 0| C
elgctrica) characteristics aver racommended operating free-ajr tamparature range {untast otherwize noted)
SNEALSI4E BNTALS 145
PAHAMETER TEET t —
CONDITIONS MIN_ TYRT MIN TYPT MaAX ENIT
YIH High Jewel input virltage ] 3 W
Vi Low-lewal input voluke 0,7 a8 | v
NTK npui clamp voltage Vee =MIN, b= —18 mA ~1.5 18] W
Vcc’MlN, Vn.‘-ﬂ\f,
M- 263
IgtoH)  OM-srara output curvant VL - ViL max. Vo= 18V 280 | sA
Vop = MIN, gL » 12 mA 0.26 04 D26 4
V&ian) Onstate output voltage Vig=~2Wv, IgL = 24 mA 0.35 06| W
Mg <V mae [Ig = 80 m& 2.3 k]
I 1ApE CurrenT 8 rmEximum gt Yellage Yoo =~ MAX, V=¥ G| D71} ma
h# High-lswet input currmr Ve = MAaX, V=27V 20 Wi uA
TiL Low-mal inDUT Current Vop ™ MAaX, V=04V -4 —04 | mA
Ice SuppDiy currant Yoo = MAX, Sre Note 2 7 13 1 13 | mas
"mgr conditiom shown &8 MIN ar MAX, um The aporoarats valus secifisd undse D ST
LAl tvaical viiome 4ce 8% Vag ~ SV, T = 2870,
HOTE 3 Iog e Measwrss with ail 1Inpuns dranoded 4nd ouipyts Foan,
switching characteristics, Voo =5V, T4 =2 26°C
[ PARAMETER TEST CONDITIONS Min MAX |UNT
dul img, | ghe-} 50
wPLH Prapagetign Sulmy tims cfw-m-hdt-ml e CL=48pF, AL-088%.,  SeeNotw3 o8
1P Propagation delisy T, high-1o-lcw-itwel utput 56| nx

HOTE 3¢ Lond Cirtolts N0 vO/ade wave]ofmy s ahown in Setion 3,

schematis of inputy and outputs

Vee

INFUT

-

EQUIVALENT OF EACH INPUT

17 ki)l HOM

TYPICAL DF AlL DUTPUTS

SUTPUT

TEXAS
INSTRUMENTS
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SN65176B, SN75176B
DIFFERENTIAL BUS TRANSCEIVERS

SLLS10YB — JULY 1585 — REVISED JUNE 1432

® Bidirectional Transceivers D OR P PACKAGE

® Meet or Exceed the Requitements of ANS} (TOP WEWI.
Standards TIA/EIA-422-8 and TIA/EIA-4§5-A all s sfvee
and ITU Recommendations V.41 and X.27 =4, ¢ B v

# Designed for Multipoint Trahsmission on oEf s 6fl A
Long Bus Lines in Noisy Environments ofls 5[] GND

& 3.State Uriver and Receiver Qutputs
@ Individual Driver and Receiver Enables

® Wide Positive and Negative inputfQuiput
Bus Voltage Ranges

®  Driver Output Capability . . . £+60 mA Max

® Thermal Shutdawn Protection
® Driver Positive and Negative Current
Limiting

® Receiver Inpit Impedance . .. 12 kQ Min

® Receiver Input Sensitivity .. . +200 mV

® Receiver Input Hysteresis . ., 50 mY Typ

®  Operate From Single 5-V Supply
description

The SNB5176B and SN751768 differential bus transceivers are monolithic integrated circuits designed for
bidirectionat data communication on muitipoint bus transmission lines, They are designed for balanced
fransmission lines and meet ANS| Standards TIA/EIA-422.B and TIA/EIA-485-A and {TU Recommendations
V.11 and X.27.

The SNE5176B and SN75176B combine a 3-state differential line driver and a differentia input line receiver,
Buth 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 connected together extemally te funetion as a direction control. The driver
differential outputs and the raceiver differential inputs are connected internally t¢ form differential inputioutput
(O bus ports that are designed to offer minimum ioading (o the bus when the driver is disabled or Yeoe =0.
These ports feature wide positive and negative comman-mode voltage ranges, making the device suitable for
party-line applications.

The driver is designed for up to 86 mA of sink or source current. The driver features positive and negative current
fimiting and thermai shutdawn for protection from line-fault conditions. Thermal shutdawn is designed fo occur
at a junction temperature of approximately 150°C. The receiver features a minimum input impedance of 12 k&2,
an input sensitivity of +200 mV, and a typical input hysteresis of 50 mV.

The $NB5176B and SN751768 can be used in transmission-line applications employing the SN75172 and
SN75174 quadruple differenial line drivers and SN75173 and SN75175 quadruple differential line receivers.

The SNE5178B is characterized for operation fram ~40°C ta 105°C and the SN75176B is characterizad for
aperation from 0°C 1o 70°C.

Please be sware that an important netice conceming avatlabiity, standard warrenty, and use in criticai applicalions ot
Towas asinuments semcondutior products and disclaimers thersic appears at the ead of this dats sheot.

PROCUCTION DATA Inforpeacion 5 cotvem 25 of e Copyright &+ 1959, Texas inslruments incorporates
Preduas i sqmeciicasne por the :ﬁm o Iirioeins
HWIW precesiag Tl s Sty e

TeExAs
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SN65176B, SN751768
DIFFERENTIAL BUS TRANSCEIVERS

SLLS1016 - JULY 1585 — REVISED JUNE 1999

Function Tables

DRIVER

INPUT | ENABLE | DUTRUTS

D DE A a

H H H L

L H L H

% L z z

RECEIVER
DIFFERENTIAL INPUTS | ENABLE | QUTPUT

A-B RE R
V202V L H
—02V<Vig B2V L ?
Vips-02V L L
X H 4
Opan L ?

H = high lavel, L = iow level, ? = indeteminate,
X = irnslavant, Z = high impadance (o)

logic symbolt logic diagram (posltive logic)
3
[ be S
EE'Z_.?‘_\ ENZ (3]
al I 2
o [ RE 8
D 4 1v~—-—-1i—1—b?n 4 i il 4> Alﬂu,
1% P~ +r—pa %L —apl-g j

R1wfva > I[“J

{ This symbot is in accordance with ANSFIEEE Stg %1-1084
and [EC Publicalion 617-12.

Q’ TEXAS
INSTRUMENTS

2 FOST OFFICE 30X B5530 & DALLASG, TEXAS 75283
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SN65176B, SN75176B

DIFFERENTIAL BUS TRANSCEIVERS

SLLS10MB — JULY 1285 —~ REVISED JUNE 1383

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF A AND B #0 PORTS TYPICAL OF RECEFVER QUTPUT
Voo _——— *+ hd f — Ve - ¥ Vee
k 850
Rieq) No
Input
Output
GND
Driver input: Riag) ™ 3 K2 NOM InputtCuiput
Enable Inputs: Rieq )= & kiz NOM Port
R{aq) = equivaisnt resistor )

absotute maximum ratings over operating free-air tempsrature range {unless otherwise notad)t

Supply voitage, Ve (see Note 1) o e e v
Voitage range atany bus tetminal . ... ... ... e e e -10Vtio 5V
Enahle input voilage? juieleds, & @ B/ WAL N\ 4. Do W8 cBdwiwbel DM L. B R 5.5V
Package thermal impedance, 8, (see Note 2y, Dpackage .......... ... ... ... ... ..... 197°CIW

BEackagey . peemeen, 1. . . A1 4 104°C/W
Lead temperature 1.6 mm (1/98 inch) from casefer 10 seconds ... ......... .. ... ... .. ... 260°C
Storage temperature range, Tstg ................................................... -85°Cte 150°C

T Siresses beyond those listed under “ahsolute maximum ratings” may cause permanent damage to ihe devics, These are strass ratings onty, and
functional cperation of the device 8t these or any other conditions beyond those indicated under “recommendad operaling conditions® 1S not

implied. Exposure 1o absoiufe-maximum-rated condilions for extended periods may affect device reliability,
NOUTES. 1, Al voiage values, except differential inputicutput bus voltage, are with respect 1o network ground terminal,

2. The package thermal impedance is calculated in accoedance with JESD 51, excapt for through-hols packages, which usa a frace

length of zero.

recommandead opearating conditions

MiN  TYP MAX| UNIT
Supply voltage Ve 475 5 525 Vi
Viottage ot any bus krmings (saparately of common mcde), Vi o Vic f W
High-lavel inpul voltage, Vi b, DE, and ﬁ 2 Vi
Low-level inpul voitage, Vi D, DE, and ﬁE 08 W
Differential input voitage, Vi {see Note 3} £12 v
Drivee -a0 mA
High-tevet output current, |
h CH Raceiver 400 | pA
Diriver G0
Low-laval output cumant. (oL mA
Recenvar -]
Cipsrating free-air temperature, T, So%1768 ~40 102 B3
A SN751768 g 70

NOTE 3. Differemiabwputfouiput bus voltege is measurad al he noninverting lenmina) A with respect 10 the inverling terminal B.

Q‘ TEXAS
[INSTRUMENTS

POST OFFICE BOX 695300 ® DALLAS, TEXAS 75265
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TPIC6B595
POWER LOGIC 8-BIT SHIFT REGISTER

SLAS03Z — JULY 1995

®  Lowrpsion) - -« 5 2 Typical DWW OR N PACKAGE
® Avalanche Energy ... 30 mJ (TOP VIEW}
& Eight Power DMOS-Transistor Outputs of nefl 4 20l N
150-ma Con‘tmuous Curre‘-m‘ ‘ N veell 2 10l GND
® 500-mA Typical Current-Limiting Capability SERIN[] 5 18]} SER QUT
& Cutput Clamp Voltage .. .50V oRAING [{ 4 17{] PRAIN?
® Devices Are Cascadable g::ulm 5 . % gx:::
. ] 15
& Low Power Consumption orama 7 14[] DRAINA
SRCLR [} & 13f] SRCK
description | B 12[] REK
The TPIC6B595 is a monelithic, high-voltage, shnoffis #fleND
medivm-current power 8-hit  shift register NC — No intemal connaction
designead for use in systemns that require relatively ;
high load power. The device contains a built-in logic symboit
voltage clamp on the outputs for inductive < 3
transient protection. Power driver applications G il EN3
include relays, solencids, and other medium- RCK —S—wuf> 3
current or high-voitage loads. = g SRG8
This device contains an 8-bit serial-in, paralfel-out sRek 2 Lot
shift register that feeds an 8-bit D-type storage | r I i
register. Data transfers through both the shift and SER IN 1D o2 3 DRAIND
storage registers on the rising edge of the DRAIN1
shift-register clock (SRCK) and the registar clock & DRAINZ
{RCK}), respectively. The storage register 7 DRAINZ
transfers data to the ouiput buffer when shift. 14 L RAING
register clear (SRCLR) is high. When SRCLR is 15
low, the input shift register is cleared. When output 3 DRAING
enable (G} is held high, all data in the ouiput DRAINE
buffers is hetd low and all drain outputs are off. =7 — praN?
When G is held low, data from the storage register 18 SEROUT
is transparent to the cutput buffers. When data in
the aulput buffers is low, the DMOS-transistar 1 This symbol is in atcordance with ANSUIEEE Sta 911984

outputs are off. When data is high, the DMOS- and |[EC Publication 517-12.
transistor outputs have sink-current capability.

The serial culput {SER QUT) allows for cascading

of the data from the shift register to additional

devices.

Quiputs are low-side, open-drain DMOS transistars with output ratings of 50 V and 150-mA continucus sink-
current capahility. Each cutput provides a 500-mA typical current limit at T = 25°C. The current limit decraases
as the junction tamperature increases for additional davice protection.

The TPICBB595 is characterized for operation over the operating case temperature range of —40°C fo 125°C.

Copyaght ¢ 1995, Texas Insrumenls incorporaked

PRCICTE DACA iypatin & cormt o2 of ubieston dri ¢
R o e ecesaany ke TEXAS
INSTRUMENTS
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TPIC6B595
POWER LOGIC 8-BIT SHIFT REGISTER

SLISO32 - JULY 1993

logic dlagram (positive loglc)

G B
rRek 2 4 BRAIND
310 - J
D h D T
srok B -Gt T rcz f»-‘—j ) I
3 e 5 DRAIM1
SERIN
[ D T D [
(> A 3 —— ) )
TR DN
——ra 0 b 2 ‘
G CLR 7 ORAING
| ) .
= Cge ggtecu TN SIS T
= C1 €2 i p
e ! |—“ DRAIN4
L D ? o |
> T [~ C2 |
) M : [——‘5 DRAINS
i D T o T .
' > €1 > €2 )
s el ,_li DRAING
E D » o ' )
b 1 =~ C2 y
~C CLR ;__IL DRAINT
! D ) ' )___I
| ——Pct L—F-c2 — b
' cLR - 10,11,18 o
J>3 8 serout
EXAS
INSTRUMENTS

2 PDST OFFICE BOX £55303 # DALLAS, TEXAS 75265
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TPIC6B595
POWER LOGIC 8-BIT SHIFT REGISTER

SLISESL - WA 1995
—

schematlc of inputs and ocutputs

EQUIVALENT OF EACH INPUT
Vee g -
Input }H —_
mv A .
j‘ j A v
G"D L - - - N

TYPICAL OF ALL DRAIN GUTPUTS
T DRAIN
B0V
ey y 3
20V
=" » - GHND

absolute rnaxlm¥m ratings over recommended operating case temnperature range (uniess

otherwlse noted)

Logic supply voltage, Vec (see Noe 1) .o i T
Logic input voltage range, Vi ... oo e -3Vt 7V
Power DMOS drain-to-solirce voltage, Vpg (see Note 2) . ......coiivi i 50V
Continuous source-1o-drain diode anode CUMFBRE ... .. .. o i 500 mA
Pulsed source-to-drain diode anode cument{seeNote 3} ... ... ... . ... ... s 1A
Pulsed drain current, each output, all outplits on, Ip, To=25°C (see Note 3} ... .........c.... 560 mA
Contituous drain current, each output, all outpuis on, Ip, Te=28°C . ..ol 150 mA
Peai drain current single output, g Te=25°C{seeNote 3] .. ... ... oo 500 mA
Single-puise avalanche energy, Exg (see Figure d} ... ... e 30 md
Avalanche current, lag (see Note d) ... . .o i e 500 mA
Continuous total dissipation ... .. .. See Dissipation Rating Table
Operating vittual junction iemperature zange, T ... ... —40°C to 150°C
Operating case temperate range, To ..o e —40°C o 125°C
Storage leMPerafure FANGE .. .. ... . .. i e -65°C to 150°C
Lead temperature 1,6 mm {1/16 inch} from case for 10 secends .........ccovvvnniiveeeniiannnn 260°C

T Stresses beyond those listed under “absciute maximum ratings® may ceuse permanent damage 1o the device. These are siress mtings only, and
functional oparation of the device at these or any other conditions beyond thase indicated under ‘recommended cperating conditions” is nat
imphed. Exposure 1o absolute-maximem-tated conditions for extendad pencds may affact davice cedebility.

NGTES. 1. Al voitage values ara with respect to GND.

2. Each power DMOS source is intemaily connectad to GND.
3. Pulse duretion < 100 ps and duly cycle 5 2%.
4. DRAIN supply voltage = 15 Y, starling junction tamparaturs (T g) = 25°C. L =200 mH, Iag = 0.5 A (see Figure 4}.

DISSIPATION RATING TABLE

PACKAGE T £26°C DERATING FACTOR Tg = 126°C
POWER RATING ABOVE Tp = 25°C POWER RATING
D 1380 mw 1.1 mWrG FTE My
N 1050 mvY 105 mWeG 263 mw
TEXAS
INSTRUMENTS

POST QFFICE BOX 656303 ® DALLAS, TEXAS 75285 3
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TPIC6B595
POWER LOGIC 8-BIT SHIFT REGISTER

SLISD32 — JULY 1495

recommended operating conditions

WIN WAL UNTY
Logic supply weitage, Voo 4.5 55 W
High4eval input voitage. Viy 0.85 Voo \'4
Leny-lgval input voitags, v 0.15 Ve v
Putsed drain cutput cument, Te = 25°C, Yoo = 5 V {ses Nofes 3 and &) —50C 500 MA
Salup fime, SER N high befara SRCKT, 14, {(see Fiaurs 1) ) s
Holg lime, SER I high after SRCKT, th {s8e Figure 2) 20 ns
Puise duration, Ly {380 Figure 2) 40 ns
COperaling casa tamperature, T —40 125 °C
elactrical characteristles, Voo = 8V, Te = 25°C (unless othervise noted}
PARAMETER TEST CONDITIONS MIN  TYP MAX]| UNIT
Varipsx  Drain-lo-source breakdown vottage | Ip = 1mA 50 v
Vsp f»gular;x:-lo-drain diode forwand IF = 160 mA 0.85 1 v
Vo High-level output valtage, g =-20yA Voo =45V 44 44% v
SER OUT loH=—-4mA, Vpo=45V 4 42
v Low-lavel autput voltage, lpp =20uA, Voo =438V ogos 411
oL SER OUT oL =AmA,  VCC=45V 03 05
i3] High-favel input current Ve =35V, Vi=Voo 1 p
'R Low-level input cumant Vop =55V, V=l -1 HA
Al outputs off 28 100
! i t W, R LY
o Liogc Z3pPly cuTen cc=asV All gutputs on e
i =5 MHz{ =30 pF,
lcc(Frg)  Legic supply cument ar frequency NSiR c%fpuls off, aaae $ee Fgures 2 and 6 04 51 ma
VDsion) = 05V,
Iy Nomiral current N AD’ To =95:C See Notes 5,6, enc 7 80 mA
) Vng =40V, Vec=58V 0.1 B
! (i d u
DSX R Tl Vps -4V, Voo=58Y, Te= 1265 X
Ip=100mA Voo =48V 42 57
. Static drain-sourcs on-stele In=100mA, Tg=125°C, | See Notes 5 andé
'DSion)  resistance Voo =45V snd Figures 7 and 8 66 a5 0
Ip=350mA, Voe=45V 55 §

NOTES: 3. Pulse duralion s 100 us end duty cydse £ 2%.

. Techniyue should fmit Ty — T to APC madmum.

Thasa paramoters are measured with vollage-sensing contacis sepasats from the curent-caiTying contacts.

. MNominal current is defined for @ consistent comparison between devices from different sourcas. It is the curren! that produces o
voltege diop of 0.3 V at Te = 853°C.

~

Texas
INSTRUMENTS

4 POST QFFICE BOX 656303 ¥ TALLAY. TEXAS 75265
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1.1 lsunsaeupamaihnuzsaeiasnueums o

;*********+********************************************************
;*******************Program: Main Control Unit*********************

jaxkkkkkwkk**Pragent By KMITL ED 26 TELECOMMUNICATION %%k k& ks kkk x

;********i******************GTO Team*******************************

ORG 0000H
LJMP INIT

ORG 0003H
LJMP INTO_ISR

ORG  O0QCBH
LJMP  TIMERO_ISR

ORG 0023H
LIMP RX DATA

DISP1 EQU 30H
DISP2 EQU 3id
DISE3 EQU 32H
DISP4 EQU 33H
DISED EQU 34H
TEMP1 EQU 38H
TEMP2 EQU 39H
TEMP3 EQU 3AH
TEMP4 EQU 3BH
MCDE EQU 40H
SLAVE ID EQU 41H
ACK _ID EQU 42H
CH1 EQU 43H
CHZ2 EQU 44H
FLAG EQU 2FH
FLAG_SEC BIT FLAG.O
FLAG_SPK BIT FLAG. 1
FLAG ID BIT FLAG.Z2
SCANL BIT P1.0
SCAN2 BIT P1.1
SCAN3 BIT P1.2
SPEAK BIT P1.3
RELAY BIT Pl1.4
COIN BIT P3.2
DIR_485 QU B3.7
ETX EQU 80H : CODE DATA END BYTE

R R L A L R SRR R R R R R RS EEE SR AR R
r

R R R R R R R R R R E R EEE AR R R R R AR AR R RE R R R R A
L4

ORG 0100H
INIT: MOV R3, #0FH
MOV RE, #00H
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MOV R6,400R
MOV  FLAG, #00H
MOV  DISPO, #60H
MOV  DISPL, #00H
MOV~ DISE2, #00H
MOV DISP3, #00H
MOV~ DISPE4, #00H
MOV TMOD, #21H
MOV  THO, #0EEH
MOV TLO, #00H

SETB ETO
SETB EXO0
SETB TCON.O ; SET EDGE TRIGGERED

CLR SPEAK
CLR RELAY
CLR TRO

CLR ~ FLAG_ID
CLR  DIR_485
MOV  PCON, #00H
MOV  THL1, #0FDH
MOV~ TLL1, $#0FPH

SETB ES
CLR TI
CLR RI
CLR ET1
SETB TRL

MOV SCON, #50H ;01000010 Mode 1

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

e CHECK MODE DIP SWITCH= PO =-———=—-——===———————e
;******************************************************************
CHE_M: MOV P2, #00H

MOV A, B0

ANL  A,#00001100B

CINE A, #0CH,FIF

MOV MODE, $02H

JMP  CHK_N
FIF: CINE A, #08H, TWE

MOV ~ MODE, #03H

JMP  CHK_N
TWE : CINE A, #04H, TWF

MOV MODE,#04H

JMF  CHK_N
TWE: CINE A, #00H,CHK_M

MOV ~ MODE, #05H

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

e CHECK NUMBER COMPUTER —---—=--—-—m—=——————

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

CHE_N: MOV B2, #00H
MOV A, PO
ANL A,#11110000B
SWAP A
CPL A

ANL A, #00001111B
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;****************** SEND DATA CH TO DISPLAY LR R A E SR AR R RS SRR T E LSS

CJINE
MOV
MOV
SJIMP
CHK_CH: MOV
MOV
SET_SLAVE: ADD
MOV
ADD
MOV
ACALL
ACALL
SETE
MOV

A, #0AH, CHK_CH

CHZ2, #01H

CH1, #00H

SET_SLAVE

CH1, A

CH2, $00H

A, #30H ;SLAVE_ID = REG A + 30H ==> 30H..3FH
SLAVE_ID,A

A, #0COH ;ACK_ID = SLAVE ID + COH ==> FOH..FFH
ACK_ID,A

DISPLAY CH ;DISPLAY CHANNEL AFTER RESET
DISPLAY CH

EA

R3, #00H

;**********************i*******************************************

——————— CALL DISPLAY ——=————==————m—m—mmmmmee e

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

MATIN: JNB
MOV
ACALL
ACALL
CLR
SJMP

DISPLAY1: ACALL
JB
ACALL
JB
ACALL
JB
ACALL
SJMP

FLAG_ID,DISPLAY1
A,ACK ID

TX BYTE ; SEND ACK TID

LOAD DATA  ; SEND DATA DISP1..DISP4
FLAG_ID

MATIN

DISP1_SHOW
FLAG_ID,MAIN
DISP2_SHOW
FLAG_ID,MAIN
DISP3_SHOW
FLAG_ID,MAIN
DISP4_SHOW
MAIN

kb x b rk kb dr kbbb bbb kbbb bbb hdr b hdhk Ltk bk rhdh bk *k*k

TX BYTE: CLR
SETB
MOV
JNB
CLR
CLR
CLR
SETB
CLR
RET

ES
DIR_485

SBUF, A

TI,$

"R

DIR_485

RI

ES

A ; CLEAR A ==

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

RX_DATA: JBC
RX_DATO: MOV
RX_DAT3: CLR
CJINE
SETB
RETI
NO: CLR

RETI

TI,RX_DAT3
A, SBUF

RI

A,SLAVE ID,NO ; NOT SLAVEID GOTO NO
FLAG ID ; SLAVE ID OK

FLAG_ID
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EEE R R R R R R AR R R LR R R R LR RS AR R R REEEEEREEREREREEREREREEEEEEEEEXEER]

LOAD DATA: PUSH OOH

MOV RO, #38H ; TEMPl <== DISPl
SEND _BYTE: MOV A, BRO
INC A ; INC A TO APPLY DATA IN BIGDISELAY
ACALL TX BYTE
INC RO
CJNE RO, #3CH,SEND_BYTE ; SEND DATA 4 BYTE TEMPL..TEMP4
MOV A, #ETX ; SEND END BYTE
ACALL TX BYTE
POP 00H
RET

;**********************************i*******************************

;ommme e m e EXTERNAL INTERRUBT 0 ———---—=—~=——-————oomoooee
;*****************i******************************************i*****
INTO_ISR: MOV  R4,MODE
INC MODE:  ACALL INC_VALUE

DJNZ R4, INC_MODE

SETB RELAY

SETB TR0

RETI

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

B TIMMER 0 INTERRUPT -—====so-ommoooe oo
;*****************************t************************************
TIMERO_ISR: INC  R6
INC RS
MOV THO, $0DCH
MOV TLO, #00H
CJNE = R5, $30H,KAPIP
CPL .. FLAG SEC
MOV RS, #00H
KAPIP: CJNE R6,#60H,EXIT_INTO
PUSH ACC
ACALL DEC_VALUE
MOV~ R6, #00H
POP  ACC
JNB  FLAG_SPK,EXIT_INTO
CPL  SPEAK
INC  R3
CJNE R3, #05H, EXIT_INTO
CLR  FLAG_SPK
CLR  SPEAK
MOV~ R3, #00H
EXIT_INTO: RETI

sk Ak Rk kR R Ak ok ok ko ko ko ok Rk ek ok %k ke ke de ke ok o ke Btk e e ok o e e e e W e W o R
f

T DEC VALUE ~mm——=—m—m—mm e o
;******************************************************************
DEC VALUE: DEC  DISPO

MOV  A,DISPO

CJINE A, #0FFH,EXIT DEC

MOV~ DISPO, #60




m

DEC DISP1

MOV A,DISPL

CJNE A, #0FFH,EXIT_DEC
MOV DISF1, #09H

DEC DISP2

MGV A,DISP2

CINE A, #0FFH,EXIT_DEC
MOV DISP2, #05H

DEC DISP3

MOV  A,DISP3

CIJNE A, #0FFH,EXIT_DEC
MOV DISP3, #09K

DEC DISP4

MOV A,DISP4

CJIJNE A, #0FFH,EXIT_DEC
MOV DISP4, #02H

EXIT DEC:
;******************************************************************
e e SPEAKER == === =mm = mm o e e e
;+************************************************************k****
SPEAKER: MOV~ A,DISPO

CJINE A, #00H,EXIT SPEAK

MOV  A,DISP1

CINE A, #06H,EXIT SPEAK

MOV  A,DISP2

CINE A, #00H, EXTT SPEAK

MOV  A,DISP3

CJINE A, #00H,EXIT SPEAK

MOV A,DISP4

CJINE A, #00H,EXIT SPEAK

SETB FLAG_SPK

SJMP  §TOP
EXIT SPEAK:
:*+***t**********i************************i******************w*****
e e e STOP  INTERRUPT mrmm s mmmmmom e m e o e o
;**********************************************************t*w*****
STOP: MOV  A,DISP1

CINE A, #00H,EXIT_STOP

MOV A, DISP2

CINE A, $#00H,EXIT STOP

MOV A, DISP3

CJNE A, #00H, EXIT_STOP

MOV  A,DISP4

CJINE A, #00H,EXIT_STOP

CLR  FLAG SEC

CLR  TRO

CLR  RELAY

CLR  FLAG_SPK

MOV ~ DISPO, #60h
EXIT_STOP: RET

EEZ LI EE SRR E S SRS AR R R R E R E LR A R R R R R R R R RN
r

§ e e INC VALUE === === m—mmmmmm e e

;************t*****************************************************

INC WALUE: INC DISP1
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MOV A, DISP1

CONE A, #0AH,EXTIT INC

MOV~ DISPL, #00H

INC  DISP2

MOV A,DISP2

CJNE A, #06H,EXIT INC

MOV ~ DISP2, #00H

INC  DISP3

MOV A, DISP3

CINE A, #0AH,EXIT_INC

MOV  DISP3, #00H

INC  DISP4

MOV  A,DISP4

CJNE A, #03H,EXIT_INC

MOV ~ DISP4, #00H
EXTT_INC:

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

Fmmm e mme e CHECK 24 HQUR =~=—m==—mm——m—mm—mm oo
;******************************************************************
CHK 24: MOV ~ A,DISP4

CINE A, #02H,EXIT CHK

MOV~ A,DISP3

CJNE A, #04H,EXIT CHK

MOV~ DISP4, #02h

MOV DISP3, #04H

MOV ~ DISP2, ¥00H

MOV ~ DISP1,#00H
EXIT CHK:  RET

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

R SCAN DISPLAY 2 DSP —=——mmmm——m=mm—m—mmmmmmmm o
;******************************************************************
DISP1_SHOW: MOV~ DPTR, #DATA

MOV A, DISP1

MOV  TEMP1,A

MOVC A, @A+DETR

MOV ~ P2,A

CLR  SCANl

CLR  SCAN2

CLR  SCAN3

ACALL WAIT

SETB SCAN1

SETB SCAN2

SETB SCAN3

RET

DISPZ2 SHOW: MOV DETR, #DATA
MOV A,DISP2
MOV TEMP2, A
MOVC A, QA+DPTR

JB FLAG_SEC,ADD DOTI
SJMP DISP2_DOT
ADD DQOT1: ORL TEMF2, #080H ; INSERT DOT

ORL A, #80H
DISPZ DOT: MOV P2, A

SETBE SCANI
CLR SCANZ
CLR SCAN3
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ACALL WAIT
SETB SCAN1
SETB SCANZ
SETB SCAN3
RET

DISP3 SHOW: MOV DPTR, #DATA
MoV &,DISP3
MOV TEME3, A
MOVC A, @A+DPTR
JB FLAG SEC,ADD DOTZ
SJMP DISP3_DOT
ADD DOTZ2: ORL TEMEP3, #080H ; INSERT DOT
ORL A, #B0OH
DISE3 _DOT: MOV P2,A

CLR SCAN1
SETB SCAN2
CLR SCAN3
ACALL WAIT
SETB SCANI
SETB S3CAN2
SETB SCAN3
RET

DISP4 SHOW: MOV DPTR, $DATA
MOV A,DISP4
MOV TEMP4, A
MOVC A, 8A+DPTR
MOV P2,A
SETB SCAN1
SETB SCAN2
CLR SCAN3
ACALL WAIT
SETB SCAN1L
SETB SCANZ
SETB SCAN3
RET

e A R R T PR RN SRR RS R R RS SR R AR EEARE R AR R
r

DISPLAY CH: MOV  R7,#07FH
LOOP_CH:
MOV  DPTR, #DATA
MOV  A,CHL
MOVC A, @R+DPTR
MOV P2Z,A
CLR  SCAN1
CLR  SCAN2
CLR  SCAN3
ACALL WAIT
SETB SCAN1
SETB SCAN2
SETB SCAN3

MOV DPTR, #DATA
MOV A,CH2

MOVC A, @A+DPTR
MOV P2,A
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SETB
CLR
CLR
ACALL
SETB
SETB
SETB

MOV
MOV
CLR
SETB
CLR
ACALL
SETBE
SETB
SETB

MOV
MOV
SETB
SETB
CLR
ACALL
SETB
SETRB
SETB

DJNZ
RET

SCaAN1
SCAN2Z
SCAN3
WAIT

SCAN1
SCAN2
SCAN3

A,$#76H ; CODE 7 SEGMENT ==> "g"
P2,A
SCAN1
SCANZ
SCAN3
WAIT
SCAN1
SCANZ
SCAN3

A, ¥39H ; CODE 7 SEGMENT ==> "C"
P2, A
SCAN1
SCANZ
SCAN3
WAIT
SCAN1
SCAN2
SCAN3

R7,LOOP CH

;************************************************************#***i*

; TABLE DAaATA OF

;******w*****w*****************************************************

DATA:

LB

7 SEGMENT COMMON CATHOD DP --> A 0 --> 9

3FH, 06H, 5BH, 4FH, 66H, 6DH, 7DH, 07H, 7FH, 6FH

:******************************************************************

————————————————————— DELAY SUBROUNTENE ---==-==----=c-——o—mmmmm

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

WAIT:

WAIT SPK:

PUSH
MOV
DINZ
POP
RET
PUSH
MOV
DJINZ
POP
RET

END

07H
R7, #0FFH
R7,3
07H

07H
R7, #0FFH
R7,8
07H
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4.2 Iﬂ‘iLLﬂ%‘Nﬂ‘!ﬂJQNﬂ'ﬁﬁ‘lﬂ%ﬂﬂﬂﬂﬂ%ﬂLLﬁﬂwﬁNﬂ‘Hﬁﬂ

;**********#*****1’(*********‘k***********************************‘k***

;*********-‘r*‘********Program: Maln Display Board*****************i—w*
j*rxkskwsxs4*Progent By KMITL ED 26 TELECOMMUNICATION % k#sissxxx

;‘l:*-k-i-ir'k'****ﬂ********‘k*******ej‘o TeEm*'k*ér***************************

; Baud rate ==> 9600 (FDH), 4800 (FAH), 2400(F4H) , 1200 (ES8H)
;9600 8-N-1

ORG  0COCH
DATA EQU  20H
ETX EQU  80H
FLAG EQU  2FH
SLAVE 1Dl EQU  031H
SLAVE ID2 EQU  032H
SLAVE_ID3 EQU  033H
SLAVE ID4  EQU  034H
SLAVE_ID5 EQU  033H
SLAVE ID6 EQU  036H
SLAVE ID7 EQU  037H
SLAVE_ID8  EQU  038H
SLAVE IDS EQU  039H
SLAVE_ID10 EQU  03AH
ACK ID1 EQU ~ OF1H
ACK 1D2 EQU  OF2H
ACK 1D3 EQU  OF3H
ACK_1D4 EQU  OF4H
ACK_ID5S EQU  OF5H
ACK_1ID6 EQU  OF&H
ACK_1D7 EQU  OF7H
ACK IDS EQU  OF8H
ACK_ID9 EQU  OF9H
ACK_ID10 EQU  OFAH
SCLK EQU p2.1
ST EQU B2.2
LATCH EQU P2.0
DIR_485 EQU P3,7
FLAGO BIT FLAG,O
ADDR DSP_START EQU  30H ; MIN 30H
ADDR_DSP_END EQU  58H  : MAX 58H
INDEX EQU 70H
SCAN EQU 71H
TEMP EQU 72H
TEMP1 EQU 73H
NKEY EQU 748
T _KEY EQU 75H
COUNT EQU 7EH
COUNT1 EQU 7FH
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-**************************************w*******************+*******
L

DATA_SEG:DR  04Q4,
OFFH,

Q3FH,Q6H, 5B, D4FH, A&H, 60H, 700, 07, TFH, Q6FH, QOH,
00H, COH, Q0H, 00H

R T R R T EAE AL E T R S A R Rt R R R R R ]
r

LJIMP

ORG
LJMP

ORG
MAIN: SETE
SETB
CLR
MOV
MOV
MOV
MOV

ACALL

SETB
CLR
CLR
CLR
SETB
MOV
SETB

CLR
CLR
CLR
MOV
MOV

BOY: MOV
ACALL
ACALL

MOV
ACALL
ACALL

MOV
ACALL
ACALL

MOV
ACALL
ACALL

MOV
ACALL
ACALL

MOV
RCRLL
ACALL

MAIN

0023H
RX_DATA

0100H
DIR 485
FLAG. 1
FLAGO
PCON, #00H
TMOD, #20H
TH1, #OFDH
TL1, $0FDH

CLEAR_MEM

ES
TI
RI
ET1
TR1
SCON, #50H ;01000010 Mede 1
EA

51

SCLK

LATCH
COUNT, #00H
COUNT1, #00H

A, $SLAVE_ID1
TX_BYTE
DELAY ; **** MUST USED

A, $SLAVE_TD2
TX_BYTE
DELAY ; **** MUST USED

A, #SLAVE ID3
TA_BYTE
DELAY ; *+*** MUST USED

A, ¥SLAVE ID4
TX BYTE
DELAY ; **** MUST USED

A, #SLAVE_IDS
TX_BYTE
DELAY ; **** MUST USED

A, #SLAVE_ID6
TY. RYTE
DELAY ; *+*** MUST USED
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MOV A, #SLAVE 1D7
ACALL TX_BYTE
ACALL DELAY ; **** MUST USED

MOV A, #SLAVE_IDS8
ACALL TX_BYTE
ACALL DELAY ; **** MUST USED

MOV A, #SLAVE IDS
ACALL TX_BYTE
ACALL DELAY ; **** MUST USED

MOV A, #SLAVE_ID1O
ACALL TX BYTE
ACALL DELAY

ACALL BIG_ DISPLAY
BOY1: JMP BOY

Ak kkkkkhkkkkkk TNITIAL DATA IN RAM = QO0H 30 BYTES % * % ks k& hkkksshs
CLEAR MEM: MOV RO, #30H
MOV R1,#28H
MOV A, #00H

LL: MOV @RO,A
INC RO
DJNZ R1,LL
RET

Fokkkkkkkkkhkhhkkkd TNITIAL DATA IN RAM = [QOH % &3k %%k &k vk ok 4ok ok
Rkwkhxkkksxkdkr TNITIAL DATA IN RAM = (0OH 30 BYTES *%*& %k xkkkokkth s
ADD ONE_MEM:MOV RO, #30H
MOV R1, #28H
LL1: MOV &, BRO
ADD A, #01
MOV @RO, A

INC RO
DINZ Ri,LL1
RET

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

BIG DISPLAY:PUSH ACC

PUSH OOH

MOV RQ, #ADDR DSP_START

MOV DPTR, $DATA SEG
;******************************************************************
DISP_LOOP: MOV A, @RO

JB ACC.7,ADD_DOT

MOVC A, @A+DPTR

SIMP DISP
ADD DOT: ANL A, 4OFH

MOV  @RO,A

MOVC A, @A+DPTR

ORL A, #80H

DISP: CALL SHIFT_DATA
INC RO
CJIJNE RO, #ADDR_DSP_FND, DISP_LOOP
SETB LATCH
CLR LATCH
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BOP
BOE
RET

SHIFT DATA:
h PUSH
MQVY
SHIFT LOOF:
- RLC
MOV
SETB
CLR
DJINZ
POP
RET

PUSH
PUSH
MOV
MOV
MOV
CALL
INC
CJINE
SETB
CLR
POF
POP
RET

CLR_DISP:

CLR _DISPL:

CLR
SETB
MOV
JNB
CLR
CLR
CLR
SETB
RET

TX _BYTE:

H

RX DATA: PUSH
- JBC
RX DATO: JINB
- MOV
CH1: CJINE
MOV
CLR
J_NEXT: 3JMP
CH2: CJNE
MOV
CLR
SOMP
L TH3: CINE

Q0H
ACC

B N E R e R R R R R R E R R AR R e P AL R R LR R E R SRR R
r

05H
R5, $08H

A

s1,C

SCLK

SCLK

R5, SHIFT LOOE
05H

O N A e e R R RN E A & MR SRS R A R R R i o
L4

ACC

00H

RO, #ADDR_DSP_START

A, #00H ; 01 ==> DISPLAY
RO, A

SHIFT_DATA

i1l Ly

RO, #ADDR DSP_END,CLR_DISPL
LATCH

LATCH

ooR

ACC

"O"

******+***‘**************i’***\#**************************‘**********

ES
DIR_485
SBUF, A
TI,$

TI
DIR_485
RI

ES

B R R R R R E R N R R B P o h b S R R R R o

ACC
TI,J NEXT + JUMP NEXT PASS J_NEXT
FLAG.1, GET_DATA

A, SBUF

A, #ACK ID1,CHZ
RO, #30H

FLAG.1

NEXT BYTE

A, #ACK_1D2,CH3
RO, #34H

FLAG.1

NEXT BYTE

b, ¥BCR 1D3,CH4
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MOV RO, #38H
CLR FLAG.1
SJMP NEXT BYTE
CHA : CJINE A, $#ACK ID4,CH5
MOV RO, #3CH
CLR FLAG.1
SJMP NEXT BYTE
CH5: CJINE A, #ACK_ID5, CH&
MOV RO, $#40H
CLR FLAG.1
SJMP NEXT_BYTE
CHE: CJNE A, #ACK_ID6&, CH?
MOV RO, #44H
CLR FLAG.1
SJMP NEXT_BYTE
CH7: CJIJNE A,#ACK ID7,CHS
MOV RO, #48H
CLR FLAG.1
SJMP NEXT BYTE
CHB: CJINE A, #ACK_ID8, CHS
MoV RO, #4CH
CLR FLAG.1
5JMP NEXT_BYTE
CHY: CIJNE A, #ACK ID9,CH10
MOV RO, #50H
CLR FLAG. 1
SJMP NEXT BYTE
CH10: CJINE A, #ACK ID10,NEXT_BYTE
MOV RO, #54H
CLR FLAG, 1
SJMP NEXT BYTE

GET_DATA: MOV A, SBUF
CJINE A, #ETX, KEEP
SETE FLAG.Ll
SJMF NEXT BYTE

KEEP: MOV  @RO,A

INC RO
NEXT BYTE: CLR  RI

POP  ACC

RETT
;*-*ir*\\'***‘A—******ir**************************************************
KEY CHK: MOV A, P2

ANL A, #0FFH
CJNE A, #0FEH,KEY2
MOV A, #31H

RET

KEYZ: CIJNE A,#11111101B,KEY3
MoV A, #32H
RET

KEY3: CJNE A,#11111011B,KEY4
MOV A, #33H
RET

KEY4: CIJNE A, #11110111B,KEY5S
MOV A, #34H
RET

KEY3O: CIJNE A,#11101111EB,KEYé
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KEY6:

KEY7:

KEYS:

NOKEY:

MV B,¥3sH

RET

CINE A,$#11011111B,KEY7
MOV A, #36H

RET

CIJNE A,#10111111B,KEYS
MOV A, #37H

RET

CJNE A,#01111111B,NOKEY
MOV A, #38H

RET

SJMF KEY CHK

ck ke ok ok ok ok ok kAR ko kb kk ko k kA Ak kh ok ko ko F AR A Rk ok odk ok ok e F R K IR K kb ok ke
T

SHOW DATA

Pk k kA k ko kr Rk kb ok k ko k ok kTR Ak ko kk ok ok kAR r ok ko ko k ok kR kA ok ko h ok
r

R R LR R R R DELAY Jeod o g g Tk e ok e s ok b ok e ok ok ke R ke o e e ke ke
r

SHOW _DATA: MOV R1, #30H
MOV  R7,#28H
SHOW : MOV A, Q@R1
MOV P1,A
ACALL DELAY SHOW
INC R1
DJNZ R7,SHOW
RET
DELAY_ SHOW: MOV R6, #0FFH
DELAY 1: MOV R5, #0FFH
[ DJINZ R5,$
DJNZ Ré6,DELAY 1
RET
DELAY: MOV R6,#05FH
DELAY1: MOV  R5,#0FFH
DJNZ R5,$
DJNZ Ré&,DELAYL
RET

END
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