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ABSTRACT

This Thesis presents the project of answering machine for long distance learning.
The target is the prototype of its that can use for long distance learning in one direction case.
That will help the teacher can evaluation the students.  This suit create and design used by
microcontroller to control . It use serial communication between computer and the answering

machine. The Computer use to stored data by control program.
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1. 91 1 (Protective Ground Circuit,AA) M1ﬁ%2ﬁﬂl%1ﬂuﬁ'lﬁlwmqﬂﬂiﬂf tay

[ o oA v y &
ﬁ'liJ'liﬂﬂOl'U'lﬂi'l'Jﬂﬂ'lUHi’)ﬂﬁ,'lQi]ﬂiﬂlﬂu‘] ﬂﬂ\ihﬂﬂu

M990 2.1 swazdsadisunsdumesiva Rs-232 Tavldneuiinmesiuy DB-25

TG ULTR TN “f;mmmuﬁ'amm
1 Protective Ground
2 Transmitted Data
3 Reéceived Data
4 Request To Send
5 Clear To Send
6 Data Set Ready
7 Signal Common
8 Received Line Signal Detector
9 Reserved For Testing
10 Reserved For Testing
11 Unassigned
12 Secondary Receive Liné Signal Detector
13 Secondary Clear To Send
14 Secondary Transmitted Data
15 Transmission Signal Element Timing
16 Secondary Received Data
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13199 2.1 (Av)

Mingav Ty %mmmuﬁ'tytym
17 Receiver Signal Element Timing
18 Unsigned
19 Secondary Request To Send
20 Data Terminal Ready
21 Signal Quality detector
22 Ring Indicator
23 Data Signal Rate Detector
24 Transmitter Signal Element Timing
25 Usassigned

2. 91 2 (Transmitted Data Circuit BA,TD) Li"Jumﬁ'aJmmi’fayaﬁaaﬂMMﬂ
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3.9 3 (Received Data Circuit BB,RD) ﬂi}lﬁj‘lﬂlﬁ‘u‘lﬁ%zgﬂﬁ%"lsm‘lﬂqﬂﬂmf

o.a & 4
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5.91 5 (Clear To Send Circuit CB ,CTR )ﬁ’aumpmﬁy%zmau%”unﬁu'lﬂﬁqqﬂﬂmf

DTE dioldSudgyana RTS unzdeyacunsadssenly iddoyaszgadalinasgunidly
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Moy Ty Fovosme Teyano
| 'Protective Ground
2 Transmitted Data
3 Received Data
4 Request To Send
5 Clear To Send
6 Data Set Ready
7 Signal Common
8 Data Carrier Detect
9 Ring Indicator

. 14
. . . a s a o
7.4 7 (Signal common Circuit, AB) @wdailvzlidyanauddivensiig
v i s
Swfudmivaesmsuann/asudeyaninun snduiaes AA n3e 2993 protective ground
1 4 ]
Jofimua  RS-232B  ezeygnaliacesiigndeiiu@undiiy  Protective ground mislu

gUnsel DCE 18 drduilu

v
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8. 1 8 (Data Carrier Dectect Circuit CF. DCD) ilgeddnduluninves
¥

o

Received Line Signal Detect (RLSD) 11?811‘1 Carrier Detect (CD) ﬁmmmﬁ%zuanﬁﬂtﬁa

<



16
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Tnsfin) ﬂnﬁuﬁ'ﬂ:i‘fuatjﬁuTﬂmnmmuﬂu lunsfissinWfadygaiitunie i
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A13197 2.4 (AD)
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v 8
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2.4.1 sduvvveIMsTemsUoyalI RS-485

sluuunTednyaznsdeduves Rs485 ludnuazvouniotw ausoutisenn
o 2 31wy e '

1. inJevanuuil¥mehdyanameudu (Two Wire)

nsfomsdoyn Rs-48s uuaevme i dedunsdomsuuuumind fe dnuae
voansiu-de doya sdhulyludnwasndadusu-de Tasmssmuadwatiumsidiums
Sunseds asgnimuadioiaithe (MASTER) deRveunieriouuui e sxvaelsenia
medganadfiilunsmunieds daudede fo amus lumsiu-dedoynezdng

2. insenanuuiilimenidana@mdy (Four Wire)

msﬁamﬂ’feqammgm RS-485 uuu‘v’;‘lq’f’muﬁﬁq,mpm?ﬁﬁm‘?y Sodunisdems
uvuagmand fie dnvaizvesnsiu-dufeyammsaimsiy uazdedoyaldlunaiden
fu Wafimmehll adoyn (DATA BUS) of S 4 du deAveundethonuyil fe
advesmsiu-dudeyasziindt uuuildmuhdyanuasudu udnideds Ao wiu
wissldsoludmvesmohdyanananiuuuildmnihdyaasesdulsang - 2

¢ Taohi Tvan 1 ga estlsznoudodads 1§ uazdaiy 1 @2 uazmvesnnudumuide

ATBNTEN TN WYY IUNAT 60 Q
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4000 ft

/_ TERMINATION RESISTORS AT BOTH E.anj .

> Rt

AAA

X
Enable
RX

A b A b G = Generrator

R = Receiver

Enable| -——o J_ = Circuit ground or

=

circuit common

”L = Protective ground
or frame ground

GWG = Green wire ground

or power system

ground

3N 2.7 (nSev1ves Rs-485 i l¥mmihdaanarendu (Two Wire)

- iIayavesiads uanzngansian Snseuesanalifu 100palugauss

aulrihsenin-7fa12v
o 1 o (4 1 o 1

- ianavesiads I sdu ifluordnm 1.5 & 5 v lugruseiulidhsendne -7 &

12V
@ 1 o~ o o a (4 Ade o 19

- fdddhesfiesfuduesidaedine lunsdlfidadmaing @ dedoynsenin

wiouq fu
QA U

2.1 QUANUANNIZVBIAITU RS-485

- manudunuduyeiinige Taolin livdesnd 12 ko

- fafu Newsedu IihBuye senin a2 v

- 15U annsonsuauoedyuanaIndaana Tuuasau 14 200 mv
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2.2 ANHNGVDIYHAINAA (Unit Load)
giinTnaa dusnufinnfiqavesiaiy uazdads fimwnsalfauuugaodyana

) d o & o o v
U-efe guile TasesAufium Unit Load (U.L.) %9 RS-485 ouiulA7 32 Unit Load Aogay

Toyayo 1 )

fiwesgiialnaa dhuTnoafildnsaue 1 ma fussiulithlnuedn 12 v &
Tnanfilszneudas fade wazmie ffy udhiswmnnudnmudRannaudmd
AoATONGA Ty INTU-aa

2.3 ANl NIz YA TU-a9

1. fulamnasgiu RS-485, RS-422A, CCITT V.11 1z X.27

2. AyAvesFduTiuuLY 3 49U (State) unidi SN 751798

3. iayadadsannsadunseud éqega 60 ma

T
[

4. manudnmuBuwavesdsuiicszina 20 kQ(Teviiqe)

5. aasuliana 198uWA (input sensitivity) 152118t £200 mV
14

6. 19 Iides s vDC

2.4.2 MIMUIUMSIUIUGAITU-03 RS-485
Fade : fvenszuaia disegluaniizesd 12 v s lifiv 0.1 ma
AaeeliAn (U.L)=0.1 mA/1.0mA =U.L.
5y AwesnszuaBunatiusedu iduna 12 v S liifu 0.6 ma
A5Vl (U.L.) = 0.6 mA/1.0 mA = 0.6 mA
diofivsanTnan 1 (Ga3uuazdads) 1 = (0.140.6)mA/LOmA) =0.7 UL.

4 o 1 1 A g o o U T
medyauiu-da doyaguiiannsosesiudaiu-deld =320.7 =45 4

[ Y d
2.5 m3damsdeyasynsuveslulasnoulnsames 8051
4 a s ° o ~ 1 d o
woinoynTNYRY 8051 Nlaseadumaiamluuuun  Gondt  Wagwind  (Full
& g ] L i S
Duplex) Famuwds anvaunsalunisiy uazdedeyaeynsuldlunai@sadunngli 2.9
s Iudakunmmshinuednhsvesesdusamsdoynoyniuves 8051 Taonn
AU95UBIAIAY (Transmitter) Usznovdaeivames SBUF wimihiifudeyaiazdeeon
' y Y
ns lgmdadvune loudedoyaurfaSiamoidvzifiunsdidoyaiiuoenlfoaneda

pynsunIndgyana TxD  (wosa 3.10)TaoSaTulA  daueesAudIfy  (Recieven)
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Y aa o v oA o 10 ¥ Ad @ A o | A
llizﬂﬂu@nﬂii]ﬁlﬂﬂs SBUF @UlayInN llﬂﬂTl"u’]ﬂlﬂu‘lﬂuaﬂu‘lu'm"Iﬂﬁ'JUU?N'Nﬂﬂaﬂu

= A a A 4 . . o 1 o Y o
UANTOFNIVOLADT  (Shift register ) ‘uaqmsnﬂmwagaeqnsumu‘lu qayIuYDanIy

] as 4
Whezimmmendgnia RxD (Wosa 3.10)

Fyanannimaues
AILRNAOIUS S
.
.A )
SCON >  TBS SBUF (AMed) |—3p
o 3
adoyanmuly
; XTAL I
Y —»> RBS | | SBUF (A u3y)
':'
116 [€—
Yo <L> WRaaeid iy [
Timer 1 j / RxD
Fyanannwmaus

171 2.8 unuaEasmshauveresdmmsSutosdedeynoynsuves 8051

wosnoynsuveslulasnouInsames 8051 musofszTusunsulivimiilugl

uuudn q Mldduuy mSeGonhnuamsiie) Tasmsdmuaiiia SMO uaz SMI

4 . . . .
seagmuliTimmeinuguuazuenaaiuz SCON Awmalugil 29 uazmolumsien

° e’: s o y
25 ilzlm’ﬂﬂmmmimﬂum 4 UUUNDIADYNITY ﬁﬂ\‘lﬁ

dy o & o a ) °
ummnuTnuﬂ 2 g 3 U\]ilﬂ'liﬂ'lmuﬂ'lillUUWLﬁBE]E]ﬂVl'lJ IﬂUﬁ'lil'liﬂu‘lilﬂ%
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4 o O’I’ ¢
ﬂ'lﬁ'Nﬁ 2.5 Iﬁilﬂﬂ’lﬁ‘yn\ﬂu7N4 HUUYOINDIADYNTY

Truaingu 195U

d a ° 1 [y a
Tnua 0 dunsunenesaduya Taoihamsaudyledsniiames
mouenilszinniifueansodued
Tnua 1 19dmun1si¥ondooyAsuLLY UART (Universal
asychronous receiver / transmitter) Tﬂumﬂa’fﬂtjn%ga
wuy 10 fia wazaunsadsumlasdananuElumsds
s - 4
Joyala
Tnua 2 dmiumsigouaeeynsuuuy UART Taomsidngude
a ° Y -] [}
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o
AN
Tnua 3 IdmiumsiFeudeoynsuuuy UART Tasnisidnqude

yauuy 11 a uazgenusanlfsunlasdasinnudlums
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4 a 4 o 1 ° { 4 a
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' o 4 4 [ o 4
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g 2 a o y Y Y 4 o vy a oo £
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Foila : SCON AWMU : 98h adaisuAu : 0000 0000

SMO | SM1 | SM2 | REN | TBS |RB8 | TI | RI

Foiin AUNU ANUNUIY

SMO scoN7 | udndmuamsienuuiadTsiaied

SM1 SCON.6 | findien Tnuansyinaiu

SM2 SCON.5s | findienTnuansiniu

REN SCON4 | uWdnseuldiimsiudoya

TB8 SCON.3 mwesdait 9 dmiumsdedeyasen

RBS SCON2 | fhwesdafi 9 vesdeyafisudh
TI SCON.I | uninuerasnissuimessnanondansdadeya
RI SCON.O | urtinuamantsBuimessndilefideyasud
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A d ¢ A
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4 A 4 o o & Ja ﬁ A o 3y a a Jo  od v o
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2.5.2 AszIUMsuazdedoyasynuvedlulnsneuinsames 8051
[ o a gy 3 v A& a < 8/
msdadeyasenmanesaeynInued 8051 szisuAuTY monduilelimsidsudeyo
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Nsunsuaugumsinuuugareudiniy
; start internal ram use at 30h
; 30-3fh use to buffers of key press
; 40h-44h use to buffers of segment
; 45h buffers data of keyboard
; start bit address use at 20h
; 20h use keyboard flag "have press" if press = "1" if not = "0"
; 21h use to check dot if "1" has dot if "0" not have dot
; 22h flag key use for input message "0"=first display "1" display complete
; 50h-5fh use for buffers to communication with computer
; detail :
; receive 50h = start byte to recieve
: 51h = selecter number of machine
; 52h = command
; 53h = command data
; 54h = end byte of recieve
; transmit 55h = start byte to transmit
; 56h = number of machine that transmit
; 57h = total data
; 58h = data buffer
; 59h = data buffer
; 5ah = data buffer
; Sbh = data buffer
; 5ch = data buffer
; 5dh = data buffer
; Seh = sum of data

; 5fh = end byte of transmit
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; Command to each machine
; 0: clear all data in buffers
; 1 : input data

; 2 : transmit data

>
; p2.0 '0' turn rs-485 recieve data ’
;'] turn rs-485 transmit data
>
; This part is define machine number to use
machine equ X' ; change this to specify number machine
33333333333323333333333333332333939333555333335333352953339333333333333533333

org 0000h
entry: ajmp start
33333337353339933533939333333333333333335335555533333355933333333333339333335
3333333333333395333337333333335333333333333333533333353333729999333333339339

org 000bh

ajmp timOisr
3333333333533333333333332333333333333335555553333553222333333333333393933 5335
$3333333333392395333333333333333339535353333335535333333335359323333933393535
start:

mov  sp,#60h ; stack pointer start

mov ie,#82h ; enable timer0 & serial interrupt

mov  scon,#52h ; serial mode 1 recieve & transmit data

mov tmod,#21h ; timer 0 mode 1 & timer 1 mode 2

mov thl #0fdh ; boud rate 9600 kbps

mov  t10,#00h

mov  th0,#00h

clr tf0 ; clear interrupt flag timer 0

setb tr0 ; run timer 0
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setb trl ; run timer 1 (serial)
setb ti ; off sertal transmit flag
setb ri ; off serial recieve flag

; p2.0 '0' turn rs-485 recieve data

;  '1"tumn rs-485 transmit data

acall clear_all ; clear all buffers

mov  55h# ; start byte

mov  56h,#machine ; number machine

mov  Sfh#' ; end byte
Ssssansansassss MBI PrOGIAIN §33335555353535355535353535380 5053535353533
main:

acall clear_disbuf
mov  dptr,#ready msg

acall display _msg

acall recieve command ;recieve command & command data

mov  a,52h ; command buffers

cjne a#0'next cmmdl ;if command "0"

acall clear_all ; then clear all buffers
mov  S5h# ; start byte

mov  56h,#machine ; number machine
mov  5th#" ; end byte

mov  dptr,#clear_msg

acall display msg ; display clear message on segment

acall delay
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acall delay

acall delay

acall delay

ajmp main ; and goto main loop
next_cmmdl: ; else check next command

cjne a#'1'next cmmd2 ;if command "1"
input_again:

acall clear_data_buffers

mov  dptr#input_msg

acall display_msg ; display input message
clr 21h
acall inkey ; input data to buffers

jnb  21htake protocal

sjmp input again

take protocal:
acall protocal _‘ ; convert data to protocal
; for ready to transmit
ajmp main ; goto main loop

next_cmmd2:
cjne a,#'2'main ; if command "2"

mov dptr,#send_msg

acall display_msg ; display send message
acall send_data ; send data to pc
mov 10,#0

acall delay
acall delay
acall delay
acall delay
ajmp main ; goto main loop

.............................................................................

9999932259993359532339993553933293939993933332939533399339933333333939999999)9
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.............................................................................

”9”)"9”””””””’”,”””!‘!"""’””"""’”””””””999”””’

send_data:
setb p2.0
mov 10,#01

acall delay
clr ti
mov sbuf#0ffh  ; synchronize charactor

jnb  ti,$

mov r0.#01

acall delay

cr ti

mov  sbuf,55h ; start byte

jnb  ti,$

mov 10,#01

acall delay

cr ti

mov sbuf#0ffh  ; synchronize charactor

jnb  ti,$

mov 10,#01

acall delay

clr ti

mov  sbuf,56h ; number machine

jnb i,

mov 10#01
acall delay

cr ti
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mov sbuf#0ffh  ; synchronize charactor

jnb  ti,$

mov 10,#01

acall delay

cr ti

mov sbuf,57h ; total data

jnb  ti,$

mov r0,#01

acall delay

cr ti

mov sbuf#0ffh  ; synchronize charactor

jnb  ti,$

mov r0,#01

acall delay

cr i

mov  sbuf,58h ; data byte 1
jnb  ti,$

mov  r0,#01

acall delay

cr ti

mov sbuf#0ffh  ; synchronize charactor
jnb  ti,$

mov r0,#01
acall delay

clr ti



mov  sbuf,55h

jnb  ti,$

mov r0,#01
acall delay

cr ti

mov  sbuf#0ffth

jnb  ti,$

mov r0,#01
acall delay

clr ti

mov sbuf,5ah

job  ti,$

mov r(0,#01
acall delay

clr ti

mov  sbuf #0ffth

jnb  ti,$

mov r0,#01
acall delay

clr i

mov  sbuf,5bh
jnb  ti,$

mov 10,#01
acall delay

cr ti

65

; data byte 2

; synchronize charactor

; data byte 3

; synchronize charactor

; data byte 4



mov  sbuf#0fth
jnb  ti,$

mov 10,#01
acall delay
cr ti

mov sbuf,S5ch

jnb  ti,$
mov 10,#01
acall delay
cr t

mov  sbuf#0fth

jnb  ti,$

mov 10,#01
acall delay

cr ti

mov  sbuf,5dh

jnb 4,8

mov 10,#01
acall delay

cr ti

mov  sbuf #0fth
jnb  ti,$

mov r0,#01
acall delay

cr t

66

; synchronize charactor

; data byte 5

; synchronize charactor

; data byte 6

; synchronize charactor



mov

jnb

mov

67

sbuf,5¢h ; sum of data

t,$

r0,#01

acall delay

clr

mov

jnb

mov

ti

sbuf #0ffh  ; synchronize charactor

ti,$

10,#01

acall delay

clr
mov
jnb

ret

...............

ti

sbuf,5th ; end byte

ti,$

..............................................................

..............................................................

3393999553395999990990593595595959933539593959599333333393939393395933933393393)

protocal:
mov
add
add
add
add
add
cjne
mov

normal:
mov
mov

mov

a,58h
a,5%h
a,5ah
a,5bh
a,5ch
a,5dh
a,#0ffh,normal ; if sum != Ofth it normal sum

a,#00h ; if sum = Ofth it special sum

Seh,a ; sum of data 6 bytes
55h#" ; start byte

56h,#machine ; number machine
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mov 57h#6' ; total data
mov  5Sfth#':' ; end byte

ret

clear_data_buffers:
mov  58h,#00h
mov  59h,#00h
mov  5ah,#00h
mov  5bh,#00h
mov  5ch,#00h
mov  5dh,#00h
mov  5eh,#00h

ret

<

....................................... Ssssesscsqataserresenannsee

”’,””””)”””””””"”"2,,”””’””!’,””’”””’,’,””’,’,””

clear_all:

-~ mov 10,#30h ;
mov rl,#30h ; buffers 30h -> 5fh is clear
clrl: mov @rl,#00h
inc rl
djnz 10,clrl

ret

.

””’””””,’,’”’”””)’,’,’””””””’,,”,’,”,3,’,””)”””,’)””

recieve_command:
clr p2.0
recv_start:
clr ri

job  ri$
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mov  50h,sbuf
mov  a,50h
cjne ajf#';recv_start ;check start byte if true
; then recieve next byte
; else recieve again
cr ri.
job  ri,$
mov  51h,sbuf
mov a,Slh
cjne a,#machine,recv_start ; check number byte if true
; then recieve next byte

; else recieve all again

clr i

job  ri,$

mov  52h,sbuf ; reci;.ve command byte

cr i

jnb  ri,$

mov  53h,sbuf ; recieve command data byte
cr =i

jnb %

mov  54h,sbuf

mov  a,54h
cjne a,#'!'recv_start ; check end byte if true
; then exit subrutine
; else recieve all again
ret

sesesessecessrcsresetrsrasnaen esesssssrescsreetassserncasccsscstassannsane

’!,!””!’!”””9’,""!,,!”"’,’””,,,”’,,”’””,’,”””,,””””””



inkey:
clr  22h
again:
acall scankey
jb  20h,op
sjmp again
op:
jb  22h,opl
acall clear_disbufl
setb 22h
opl:
mov aA45h

cjne a,#0bh,display

ret
display:
acall write_seg -

jnb  21h,next op

ret

next_op:
clr 20h
sjmp again

-------------------------------------------

70

; if press key then o/p

; else try again

; if press enter

; then exit

; else write key press

, on to screen

..................................

----------------------------------

993939395353295999399935595995999993393592333322323933933333992399393923329399399)

display msg:
push dph
push dpl
push 02h
push 00h
push 0Olh



mov
mov
mov

next_char:
mov
move
mov
inc
inc

djnz

pop
pop
pop
pop
pop

ret

----------------

)|

rl,#5
r0,#40h
r2,#0

ar2
a,@a+dptr
@10,a

0
r2

rlnext_char

0lh
00h
02h
dpl
dph

.............................................................

$33999933333333353333333333933935539333999959993993923293539329393993339993)%)

clear_disbuf:

mov  40h,#00h
mov  41h,#00h
mov  42h #00h
mov  43h,#00h
mov  44h,#00h
mov  45h,#00h
clr 20h

clr 21h

ret
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.............................................................................

.............................................................................

$999999999939595992925999999999993999993993999293229293292339392332393323230)

clear disbufl:
mov  40h,#00h
mov  41h,#00h
mov  42h,#00h
mov  43h,#00h
mov  44h#00h
clr  20h
cir 21h

ret

.............................................................................

.............................................................................

9999999999999999959399%99999599999933933339333939933333933393339359333322333333)
scankey:
jnb  20h,not_press

ajmp press

not_press:

mov  pl,#0fth

cr pl0

chk 1: jb pl.3,chk 4

jnb  pl.3,$

mov 45h#1

mov Seh#1'

setb 20h ; press now
chk 4: jb  pld,chk 7

jnb  pl4,$

mov  45h,#4
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mov  Seh#4'

setb 20h ; press now
chk 7: jb  pl.5,chk star

jnb  pl5$

mov  45h#7

mov Seh#7'

setb 20h ; press now
chk_star:

jb  pliéchk 2

jnb  pl.6,$

mov 45h#10 ; 10 is dot & cancel code

mov  Seh#¥

setb 20h ; press now

chk 2: setb pl.0
cr pl.l

jb  pl3,chk 5

jnb  pl.3,$

mov 45h#2

mov  Seh#2'

setb 20h ; press now
chk 5: jb  pl.d,chk 8

jnb  pl4.$

mov  45h#5

mov  Seh#5'

setb 20h ; Press now.
chk 8:jb pl.S,chk 0

jnb  pl.5.$

mov 45h #8



mov  Seh#8'

setb 20h ; press now
chk 0: jb pl.6chk 3

jnb  pl.6,$

mov 45h,#0

mov  S5eh#0'

setb 20h ; press now

chk 3: setb pl.l

clr pl2

jb  pl.3,chk 6

jnb  pl.3,$

mov  45h#3

mov  5Seh#3

setb 20h ; press now
chk 6: jb pl.dchk.9

jnb pl4$

mov  45h#6

mov  Seh,#6'

setb 20h ; press now
chk 9: jb  pl.5,chk shrp

jnb  pls5$

mov  45h,#9

mov  5Seh#9'

setb 20h ; PIess now
chk_shrp:

jb  pl.6,no_press

job  pl.6,$

mov  45h#11 ; enter code
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mov  Seh##

setb  20h ; press now

no_press:
press:
mov  pl#0ffh

ret

.............................................................................

.............................................................................

$999255955553339999599959999599995333959595599992959399999992393399399333333)

write_seg:

push dph

push dpl

mov a,45h

cjine a,#0ah,shift ; if press star then o/p dot
setb 21h : has dat

sjmp exit_seg
shift:

mov dplr',#digit

mov  a,45h

move a,@a+dptr

mov 45h,a

cjne a,#0dbh,shiftl

mov a,44h

cjine a,#00h,shiftl

simp exit_seg
shiftl:

mov 40h,41h

mov 41h,42h

mov 42h,43h

mov  43h,44h
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mov  44h,45h

mov  58h,5%h
mov  59h,5ah
mov  5ah,5bh
mov  5bh,S5ch
mov 5ch,5dh
mov  5dh,5eh

exit_seg:

pop dpl
pop dph
ret

.............................................................................

.............................................................................

999999599999999959999999999959959925999999399999952353999395993999999933399)3)

timOisr:
push 0Oh
push Olh
cr 0 ; stop timer 0
mov  p0,40h
clr p23
mov r0,#04h

acall delay
setb p2.3

mov  p0,41h
clr p2.2

mov  r0,#04h
acall delay
setb p2.2
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mov  p0,42h
cir p2.1
mov 10,#04h

acall delay
setb p2.1

mov  p0,43h
clr  p2.7

mov r(,#04h
acall delay
setb p2.7

mov  p0,44h
clr p25

mov 10,#04h
acall delay
setb p2.5

mov  tl0,#00h
mov  th0,#0d0h

clr tf0 ; clear interrupt flag timer 0
setb tr0 ; run timer 0

pop Olh |

pop O0O0h

reti

.............................................................................

.............................................................................

223999222392555299952999995332339293935292329993959393999999299999333933339399)

delay: mov rl,#00h
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del: djnz rl,del
 dinz 10,del

ret

.............................................................................

.............................................................................

9999999599999999999959999999999992393922599399999933939593999939993333339339)

digit: db  0dbh,042h,09¢h,05¢h,047h,05dh

db  0ddh,04ah,0dfh,05fh,00ah,00bh
send_msg:

db  05dh,09dh,0c4h,0d6h,000h
clear_msg:

db  094h,091h,09dh,0cth,084h
ready_msg:

db  084h,09dh,0cth,0d6h,057h
input_msg:

db  042h,0c4h,08fh,0d0h,085h

.............................................................................

99999939599399999939999999395999999993355995999999399999999939991°99333399239

end
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Tilsunsuarunuuazsudadeyaganeusiny

// Offset register

/I 0 transmit buffer

/I 0 receive buffer

/I 0 latch divisor LSB
/N1 latch divisor MSB
/N1 interrupt enable
/2 interrupt priority
/I3 line control

/I 4 modem control
/N5 line status

/N6 modem status

// Program Communication with all Child
#include <stdio.h>

#include <conio.h>

#include <dos.h>

#include <bios.h>

#define COM1 0x3f8 // Communication Port 1
#define COM2 0x218 // Communication Port 2
int SelectCom(void); // Select communication port

void Connect(int); // Connect with MCS-51 all child
int TxReady(int); // Check Com Port ready to transmit
int RxReady(int); // Check Com Port ready to recieve
void Send(int,char); // Send data to com port

unsigned char Read(int); // Read data from com port

unsigned char GetCommand(void); / Get command from file and keyboard
void ClearBuffers(int,char); // Clear buffers in controller
void InputData(int,char); // Input key data to controller

void ReadData(int,char); // Read data from controller
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int Initial(void); // Initial status of system

void ClearAns(void); // Clear answer box

void ClearAll(int); . // Clear all child buffers

void InputAll(int); // Input all child

void ReadAll(int); // Read all data all child

void ClearOne(int); // Clear one machine

void InputOne(int); // Input one machine

void ReadOne(int); // Read onr machine

void WriteFile(void); // Write data to file

unsigned int del_time=15; // delay time of communication

unsigned long Waiting=300000; //long time to recieve

unsigned char dat[12]; // buffers data read from child
unsigned char data[6]{6]; // data save to files
int press=0; // flag to specifies data read from file

// one time if it not O it not take

// old command from file

T e e T

int main()

{
int Com; // Store number of communication port
int OK; ‘

char ch;

Com = Initial();
iflCom==0) return(0);
do {

gotoxy(10,22);



81

printf("Select Command >> "); ch=GetCommand();
switch(ch) {
case 0x08:putch(' ");break;
case 13:break;
case 27:return(0);
case 'l":putch(ch);
ClearAll(Com);
break;
case '2":putch(ch);
InputAll(Com);
break;
case '3":putch(ch);
ReadAll(Com);
break;
case '4":putch(ch);
ClearOne(Com);
break;
case 'S':putch(ch);
InputOne(Com);
break;
case '6':putch(ch);
ReadOne(Com);
break;
case '7":putch(ch);
WriteFile();
break;
}
} while(1);
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W T LT T T T T
int Initial(void)
{

int Com,ij;

for(i=0;i<=6;i++) for(j=0;j<=6;j++) data[i]{j] = 0;
textbackground(1);

textcolor(14);

clrser();

textcolor(14);
pﬁnﬁ@hlHﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ\

\Hﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ8866ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ"k

printf{"\n U \
\u u");
printA"\n U v\
\u u";
printf{"™\n U . \
\u u");
printf("\n U | \
\1 u";
printf("\n U \
\U u");
printf("\n U \
\1 u");
printf("\n Y \
\Y u";
printf("\n U \
\u u");
printf("\n U \

\U u");



83

printf("\n U \
\Yy u");
printf("\n U \
\u u");
printf("\n U \
\u u");
printf("\n U \
\U u");
printf("\n U \
\u u";
printf("\n U \
\1u u");
printf("\n U \
\u u";
printf{"\n 1 \
\y u");
printf("\n U . \
\U u;
printf("\n Y \
\U u");
printf("\n U \
\u u");
printf("\n U \
\u u");

printf("\n 990000000000 DODVDDODDDDVDVDVVBDDVDBD\

\ﬁﬂﬂ886668Bﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂaaﬂaaﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ"h

gotoxy(33,1);printf("Control Center.");
gotoxy(3,6); printf(" 1.Clear all child buffers");
gotoxy(3,8); printf(" 2.Input key all child");
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gotoxy(3,10);printf(" 3.Read data from all child");

gotoxy(3,12);printf(" 4.Clear child buffers");

gotoxy(3,14);printf("
gotoxy(3,16);printf("
gotoxy(3,18);printf{"

ClearAns();

Com = SelectCom();

5.Input key one child");
6.Read data from one child");
7.Write data to files");

iflCom == -1) return(-1);

Connect(Com);

return(Com);

i

void ClearAns(void)

{

textbackground(1);
textbackground(0);

textbackground(1);
textbackground(0);

textbackground(1);
textbackground(0);

textbackground(1);
textbackground(0);

textbackground(1);
textbackground(0);

gotoxy(42,6);  cprintf(" 1.");
cprintf(" 0 u);

gotoxy(42,8);  cprintf(" 2.");

cprin " 0 u);

gotoxy(42,10);  cprintf(" 3.");
Cprintﬂ" O u);

gotoxy(42,12); - cprintf(" 4.");
cprinﬁ(" 0 ");

gotoxy(42,14); cprintf(" 5.");
Cprintﬂ" 0 ");
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textbackground(1); gotoxy(42,16); cprintf(" 6.");
textbackground(0); cprintf(" 0");
textbackground(1);

T LT T T T T T T
void ClearOne(int Com)
{

char Num,ch;

do {
gotoxy(10,22);
printf("Select clear machine >>"); ch = getch();
switch(ch){
case '1‘:putch(‘1');Num=ch;break;
case '2":putch(’2");Num=ch;break;
- case '3":putch('3");Num=ch;break;
case '4":putch('4');Num=ch;break;
case '5':putch('5");Num=ch;break;
case '6":putch('6');Num=ch;break;
case 0x08:putch(' *);break;
case 27:gotoxy(10,22);printf(" ");return;
case 13:switch(Num){
case '1":textbackground(0);
gotoxy(48,6); cprintf(" Clear ");
‘ClearBuffers(Com,Num);
delay(1000);
gotoxy(48,6); cprintf{(" 0");
break;

case '2":textbackground(0);
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gotoxy(48,8); cprintf(" Clear ");
ClearBuffers(Com,Num);
delay(1000);
gotoxy(48,8); cprintf(" 0",
break;

case '3":textbackground(0);
gotoxy(48,10);cprintf(" Clear );
ClearBuffers(Com,Num);

* delay(1000);

gotoxy(48,10);cprintf(" 0");
break;

case '4'":textbackground(0);
gotoxy(48,12);cprintf(" Clear ");
ClearBuffers(Com,Num);
delay(1000);
gotoxy(48,12);cprintf{(" 0");
break;

case '5":textbackground(0);
gotoxy(48,14);cprintf(" Clear ");
ClearBuffers(Com,Num);
delay(1000);
gotoxy(48,14);cprintf(" 0");
break;

case '6":textbackground(0);
gotoxy(48,16);cprintf(" Clear "),

- ClearBuffers(Com,Num);

delay(1000);
gotoxy(48,16);cprintf(" 0");
break;
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break;
}
textbackground(1);
}while(1);

o
void InputOne(int Com)

{

char Num,ch;

gotoxy(28,22);putch(' );
do {
gotoxy(10,22);
printf{"Select input machine >> ");‘ ch = getch();
switch(ch){ .
* case '1":putch('1");Num=ch;break;
case '2":putch(‘2');Num=ch;break;
case '3":putch('3');Num=ch;break;
case '4':putch('4');Num=ch;break;
case '5":putch('5');Num=ch;break;
case '6":putch('6');Num=ch;break;
case 0x08:putch(’ ');break;
case 27:gotoxy(10,22);printf(" ");return;
case 13:switch(Num){
case '1"textbackground(0);
gotoxy(48,6); cprintf(" Input ");
InputData(Com,Num);
delay(1000);
break;
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case '2":textbackground(0);
gotoxy(48,8); cprintf("
InputData(Com,Num);
delay(1000);
break;

case '3'":textbackground(0);
gotoxy(48,10);cprintf("
InputData(Com,Num);
delay(1000);
break;

case '4':textbackground(0);
gotoxy(48,12);cprintf("
InputData(Com,Num);
delay(1000);
l;reak;

case '5":textbackground(0);
gotoxy(48,14);cprintf("
InputData(Com,Num);
delay(1000);
break;

case "6":textbackground(0);
gotoxy(48,16);cprintf{("
InputData(Com,Num);
delay(1000);
break;

break;

}
textbackground(1);

}while(1);}

Input ");

Input ");

Input ");

Input ");

Input ");
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i
void ReadOne(int Com)
{

char Num,ch;

int err=0;

gotoxy(28,22);putch(' *);
do {
gotoxy(10,22);
printf("Select read machine >> "); ch = getch();
switch(ch){
case 'l":putch('1');Num=ch;break;
case '2":putch('2');Num=ch;break;
case '3":putch('3');Num=ch;break;
case '4':putch(;4'.);Num=ch;break;
case '5":putch('5');Num=ch;break;
- case '6":putch('6");Num=ch;break;
case 0x08:putch(’ ');break;
case 27:gotoxy(10,22);printf(" ");return;
case 13:switch(Num){
case '1":textbackground(0);
ReadData(Com,Num);
data[0][0] = dat(3];
data[0][1] = dat([4];
data[0][2] = dat[5];
- data[0][3] = dat[6];
data[0][4] = dat[7];
data[0][5] = dat[8];
textbackground(0);

err=0;
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for(Num=0;Num<6;Num-++)
if(data[0][Num}>'9") err = 1;
iferr) { gotoxy(49,6); cprintf("Not Ready!..."); }
else {
gotoxy(49,6); cprintf(" ")
for(Num=0;Num<6;Num-++) {
gotoxy(55+Num,6);
putch(data[0][Num]);
}
}
break;
case '2":textbackground(0);
ReadData(Com,Num);
data[1][0] = dat[3];
data[1](1] = dat[4];
data[1][2] = dat[5];
data[1][3] = dat[6];
data[1][4] = dat[7];
data[1][5] = dat{8];
textbackground(0);
er=0;
for(Num=0;Num<6;Num-++)
if(data[1][Num]>'9") err = 1;
if{err) { gotoxy(49,8); cprintf("Not Ready!..."); }
else {
gotoxy(49,8); cprintf(" "%
for(Num=0;Num<6;Num++) {
gotoxy(55+Num,8);
putch(data[1][Num]);
}
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}
break;

case '3":textbackground(0);
ReadData(Com,Num);
data[2][0] = dat[3];
data[2][1] = dat[4];
data[2][2] = dat[5];
data[2][3] = dat[6];
data[2][4] = dat[7];
data[2][5] = dat[8];
textbackground(0);
err = 0;
for(Num=0;Num<6;Num++)
if{data[2][Num]>'9") err = 1;
if{err) { gotoxy(49,10); cprintf("Not Ready!..."); }
else {
gotoxy(49,10); cprintR" ")
for(Num=0;Num<6;Num-++) {
gotoxy(55+Num,10);
putch(data[2][Num]);
}
}
break;
case '4":textbackground(0);
ReadData(Com,Num);
- data[3][0] = dat[3];
data[3][1] = dat[4];
data[3][2] = dat[5];
data[3][3] = dat[6];
data[3][4] = dat[7];
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data[3][5] = dat[8];
textbackground(0);
err =0;
for(Num=0;Num<6;Num-++)
ifldata[3][Num]>'9") err = 1;
if{err) { gotoxy(49,12); cprintf{"Not Ready!..."); }
else {
gotoxy(49,12); cprintf(" ")
forMNum=0;Num<6;Num++) {
gotoxy(55+Num,12);
putch(data[3][Num]);
}
}
break;
case '5':te:€tbackground(0);
ReadData(Com,Num);
data[4][0] = dat[3];
data[4][1] = dat[4];
data[4][2] = dat[5];
data[4][3] = dat[6];
data[4][4] = dat[7];
data[4][5] = dat[8];
textbackground(0);
err =0;
for(Num=0;Num<6;Num-++)
-if(data[4][Num]>'9') err = 1;
ifferr) { gotoxy(49,14); cprintf("Not Ready!..."); }
else {
gotoxy(49,14); cprintf(" ")
for(Num=0;Num<6;Num++) {
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gotoxy(55+Num,14);
putch(data[4][Num]);
}

}
break;

case '6":textbackground(0);
ReadData(Com,Num);
data[5][0] = dat[3];
data[5][1] = dat[4];
data[5][2] = dat[5];
data[5][3] = dat[6];
data[5][4] = dat[7];
data[5][5] = dat[8];
textbackground(0);
err=0;
for(Num=0;Num<6;Num-++)
if(data[5][Num]>'9") err = 1;
if{err) { gotoxy(49,16); cprintf{("Not Ready!..."); }
else {
gotoxy(49,16); cprintf(" ")
for(Num=0;Num<6;Num++) {
gotoxy(55+Num,16);
putch(data[5][Num]);
}

break;
}
break;
}  textbackground(1);
}while(1);}
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i
unsigned char GetCommand(void)
{

FILE *cmd;

char filename[30] = "/project/command.cmd";

char ch;

int flag=1;

do {
iftkbhit()) return(getch());
cmd = fopen(filename,"r");
ch = fgetc(cmd);
switch(ch) {
case '0":press=0;
break;
case '1":if{!press) {
press=1l;
fclose(cmd);
return(ch);
}
break;
case '2":if(!press) {
press=l;
fclose(cmd);
return(ch);
}
break;
case ‘3":if(!press) {
press=1;

fclose(cmd);
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return(ch);
}
break;
}
fclose(cmd);
} while(flag);
fclose(cmd);

return(0);

T T
void WriteFile(void)
{

FILE *file;

char i,j,ch,filename[30]="/project/answer.ans";

textbackground(0); gotoxy(10,22); cprintf("Writing to ""ANSWER.ANS"""):

file = fopen(filename,"w");

for(i=0;i<6;i++) for(j=0;j<6;j++) {
putc(datalil[j] file);
putc(13,file);

}

for(i=0;i<14;i++) for(j=0;j<6;j++) {
putc(0,file);
putc(13,file);

}

fclose(file);
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getch(); textbackground(1);
gotoxy(10,22); cprintf(" "y
}

HITHTTHTITTHTHTTT T T i
void ReadAll(int Com)
{

char Num;

int 1,j,err=0;

for(i=0;i<=6;i++) for(j=0;j<=6j++) data[i]j] = 0;

for(i=0;i<=6;i++) data[0][i] = 0;
ReadData(Com,'1");
data[0][0] = dat[3];
data[0][1] = dat[4]; .
data[0][2] = dat[5];
data[0](3] = dat[6];
data[0][4] = dat[7];
data[0][5] = dat[8];
textbackground(0);
err=0;
for(Num=0;Num<6;Num++)
if(data[0][Num]>'9") err = 1;
if{err) {
gotoxy(49,6); cprintf("Not Ready!...");
for(Num=0;Num<6;Num++) data[0][Num] = 0;
} else for(Num=0;Num<6;Num++) {

gotoxy(55+Num,6);
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putch(data[0]{Num]);
}

,delay(2000);

for(i=0;i<=6;i++) data[1](i] = 0;

ReadData(Com,'2");

data[1][0] = dat[3];

data[1][1] = dat[4];

data[1][2] = dat[5];

data[1][3] = dat[6];

data[1][4] = dat[7];

data[1][5] = dat[8];

textbackground(0);

err = 0;

for(Num=0;Num<6;Num++)

ifldata[1][Num]>'9") err = 1;

iferr) {
gotoxy(49,8); cprintf("Not Ready!...");
for(Num=0;Num<6;Num-++) data[1][Num] = 0;

} else for(Num=0;Num<6;Num++) {
gotoxy(55+Num,8);
putch(data[1][Num]);

}

delay(2000);

for(i=0;i<=6;i++) data[2][i] = 0;
ReadData(Com,'3");

data[2][0] = dat[3];

data[2][1] = dat[4];

data[2][2] = dat[5];
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data[2][3] = dat[6];

data[2][4] = dat[7];

data[2][5] = dat[8];

textbackground(0);

err=0;

for(Num=0;Num<6;Num++)

if(data[2][Num]>'9") err = 1;

if{err) {
gotoxy(49,10); cprintf{"Not Ready!...");
for(Num=0;Num<6;Num++) data[2][Num] = 0;

} else for(Num=0;Num<6;Num++) {
gotoxy(55+Num,10);
putch(data{2][Num]);

}

delay(2000);
for(i=0;i<=6;i++) data[3][i] = 0;
ReadData(Com,'4");
data[3][0] = dat{3];
data[3][1] = dat[4];
data[3][2] = dat{5];
data[3]{3] = dat[6];
data[3][4] = dat{7];
data[3]{5] = dat[8];
textbackground(0);
err=0;
for(Num=0;Num<6;Num++)
if(data[3][Num]>'9") err = 1;
if{err) {

gotoxy(49,12); cprintf{"Not Ready!...");
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for(Num=0;Num<6;Num-++) data[3}{Num] = 0;
} else for(Num=0;Num<=6;Num++) {
gotoxy(55+Num,12);
putch(data[3][Num]);
\ .

delay(2000);

for(i=0;i<=6;i++) data[4][i] = 0;

ReadData(Com,'5");

data[4][0] = dat[3];

data[4][1] = dat[4];

data[4][2] = dat[5};

data[4][3] = dat[6];

data[4][4] = dat[7};

data[4][5] = dat[8];

textbackground(0);

err =0;

for(Num=0;Num<6;Num++)

ifldata[4][Num}>'9") err = 1;

iflerr) {
gotoxy(49,14); cprintf("Not Ready!...");
for(Num=0;Num<6;Num-++) data[4][Num] = 0;

} else for(Num=0;Num<6;Num++) {
gotoxy(55+Num, 14);
putch(data[4][Num]);

}

delay(2000);
for(i=0;i<=6;i++) data[5][i] = 0;
ReadData(Com,'6");
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data[5][0] = dat[3];

data[5](1] = dat[4];

data[5][2] = dat(5];

data[5][3] = dat[6];

data[5](4] = dat[7];

data[5][5] = dat[8];

textbackground(0);

err =0;

for(Num=0;Num<6;Num++)

ifldata[5][Num]>'9") err = 1;

iflerr) {
gotoxy(49,16); cprintf{"Not Ready!...");
for(Num=0;Num<6;Num++) data[5][Num] = 0;

} else for(Num=0;Num<6;Num-++) {
gotoxy(55+Num,16);
putch(data[S][Num]);

}

textbackground(1);

I TN T T T T T LT T LT
void InputAll(int Com)
{

char Num;

textbackground(0);

gotoxy(48,6); cprintf(" Input ");
gotoxy(48,8); cprintf(" Input ");
gotoxy(48,10);cprintf(" Input "),
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gotoxy(48,12);cprintf(" Input ");
gotoxy(48,14);cprintf(" Input");
gotoxy(48,16);cprintf(" Input ");

textbackground(1);
for(Num='1";Num<='6";Num++) InputData(Com,Num);

}

T T T T T T i
void ClearAll(int Com)

{

char Num;

textbackground(0);

gotoxy(48,6); cprintf(" Clear "), ‘
gotoxy(48,8); cprintf(" Clear ");
gotoxy(48,10);cprintf{(" Clear ");
gotoxy(48,12);cprintf(" Clear ");
gotoxy(48,14);cprintf{" Clear ");
gotoxy(48,16);cprintf{(" Clear ");

for(Num='1";Num<='6";Num++) ClearBuffers(Com,Num);

delay(1000);

gotoxy(48,6); cprintf(" 0");

gotoxy(48,8); cprintf(" 0");-
gotoxy(48,10);cprintf{(" 0");
gotoxy(48,12);cprintf(* 0");
gotoxy(48,14);cprintf{(" 0");

gotoxy(48,16);cprintf(" 0");
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textbackground(1);
}

i

void ClearBuffers(int Com,char Num)

{
while(!TxReady(Com)); delay(del_time); Send(Com,';");
while(!TxReady(Com)); delay(del time); Send(Com,Num);
while(!TxReady(Com)); delay(del time); Send(Com,'0");
while(!TxReady(Com)); delay(del time); Send(Com,'0");
while(!TxReady(Com)); delay(del time); Send(Com,":");

i

void InputData(int Com,char Num) )

{
while(!TxReady(Com)); delay(del time); Send(Com,';");
while(!TxReady(Com)); delay(del_time); Send(Com,Num);
while(!TxReady(Com)); delay(del_time); Send(Com,'1");
while(!TxReady(Com)); delay(del time); Send(Com,'0");
while(!TxReady(Com)); delay(del_time); Send(Com,":');

T T T T T T T
void ReadData(int Com,char Num)

{

int Error; // 0 =no error 1 = error

.

long wait=100000;

char ch;
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while(!TxReady(Com)); delay(del_time); Send(Com,";');
while(!TxReady(Com)); delay(del_time); Send(Com,Num);
while(!TxReady(Com)); delay(del time); Send(Com,"2");
while(!TxReady(Com)); delay(del_time); Send(Com,'0");

while(!TxReady(Com)); delay(del_time); Send(Com,'');

// start byte

wait=Waiting;
while((Read(Com)!=0xff)& & (wait--));
iflwait<=0) { dat[0]=0x{f; }
wait=Waiting;

while(((dat[0]=Read(Com))==0xff) &&(wait--));

// number machine

wait=Waiting;
while((Read(Com)!=0xff)& & (wait--));
iflwait<=0) { dat{1]=0xff; }
wait=Waiting;

while(((dat[1]=Read(Com))==0xff)&&(wait--));

// total data

wait=Waiting;
while((Read(Com)!=0xff)&& (wait--));
if(wait<=0) { dat[2]=0xff; }
wait=Waiting;

while(((dat[2]=Read(Com))==0xff)& &(wait--));

// data 1
wait=Waiting;

while((Read(Com)!=0xff)&&(wait--));
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iflwait<=0) { dat{3]=0xff; return; }
wait=Waiting;

while(((dat[3]=Read(Com))==0xff)& & (wait--));

// data 2

wait=Waiting;
while((Read(Com)!=0xff) && (wait--));
if(wait<=0) { dat{4]=0xff; return; }
wait=Waiting;

while(((dat[4]=Read(Com))==0xff)&&(wait--));

// data 3

wait=Waiting;
while((Read(Com)!=0xff)&&(wait--));
iflwait<=0) { dat[5]=0xff; return; } h
wait=Waiting;

while(((dat[5]=Read(Com))==0xff)&&(wait--));

// data 4

wait=Waiting;
while((Read(Com)!=0xff)&&(wait--));
if(wait<=0) { dat[6]=0xff; return; }
wait=Waiting;

while(((dat[6]=Read(Com))=—=0xff)& & (wait--));

// data §

wait=Waiting;
while((Read(Com)!=0xff) &&(wait--));
iflwait<=0) { dat[7}=0xff; return; }

wait=Waiting;
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while(((dat[7]=Read(Com))==0xff) & &(wait--));

// data 6

wait=Waiting;
while((Read(Com)!=0xff)& & (wait--));
if(wait<=0) { dat[8]=0xff; return; }
wait=Waiting;

while(((dat[8]=Read(Com))==0xff)&&(wait--));

// sum of data

wait=Waiting;
while((Read(Com)!=0xff)& & (wait--));
if(wait<=0) { dat[9]=0xfT; }
wait=Waiting;

while(((dat[9]=R ead(Com))==0xff) &&(wait--));

// end byte

wait=Waiting;
while((Read(Com)!=0xff)&&(wait--));
if(wait<=0) { dat[10]=0xff; }
wait=Waiting;

while(((dat[ 10]=Read(Com))==0xff)&&(wait--));

i
int RxReady(int Com)
{

char ch;

ch = inportb(Com-+5);

iflch&&0x01) return(1 j; // recieve ready
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else return(0); // data not ready

T T L LT LT T T T
int TxReady(int Com)
{

char ch;

ch = inportb(Com+5);
if{ch&&0x20) return(1); // transmit ready

else return(0); // transmit not ready

T T T T LT T T
unsigned char Read(int Com)
{

return(inportb(Com));

LTI T LT LT L T
void Send(int Com,char ch)

{
outport(Com,ch);

W T
int SelectCom(void)

{
char ch,ch1=0;

int Com;
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do {
gotoxy(2,25); printf("Select Port Com > "); ch = gétch();
switch(ch) {
case 'l":gotoxy(20,25); putch(ch); Com = 0x3f8; chi=ch; break;
case '2":gotoxy(20,25); putch(ch); Com = 0x2f8; chl=ch; break;
case 13:if(ch1==0) break;
gotoxy(2,25);
printf{"Connect port COM:%c at 9,600 boud.",chl);
printf(" ‘Esc' to exit");
return(Com);
case 0x08:gotoxy(20,25); putch(’ *); gotoxy(20,25); ch1=0; break;
case 27:return(0);
}
} while(1);

i
void Connect(int Com)
{

if{Com == 0x3f8) Com = 0;

ifl(Com == 0x2f8) Com = 1;

asm {
mov dx,Com
mov ah,0x00
mov al,0xe3
int 0x14

}
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fFeatures

o Compatible with MCS-51™ Products

® 4 Kbytes of In-System Reprogrammable Flash Memory
Endurance: 1,000 Write/Erase Cycles

Fully Static Opcration: 0 Hz to 24 MHz

Three-Level Program Memory Leck

128 x 8-Bit Internal RAM

32 Programmable VO Lines

Twn 16-61t Timer/Counters

Six Intarrupt Sources

Programmable Serial Channel

Low Power Idle and Power Down Modes

2049000 ¢

Description

The ATBICS1 is a low-power, high-psrformance CMOS 8-bit micrccomoutar with 4
Kbvies of Flash Programmable and Erasable Read Only Memory (PEROM). The
davice is manufactured using Atmel's high density nonvolatile rnemory technoiogy
and is compatitie with the incustry standard MCS-51™ instruction set and pinout.
The en-chip Flzsh allows the program memory to be reprogrammed in-system or by
a conventicnal nonvolatile memcry programmer. By ccmbining & varsatile §-bit CPU
with Flash on a monoiithic chip, the Atmel AT89C51 is a powerful microcomputer
which provides a highly flexitle and cost effective solution to many embeddad control
applications.

«

. . (ccentinued)
Pin Configurations PDIPICerp
21.0Z7 40 vee
F1.1 ¢ 29 £ PO.0 (ADO)
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Description (Continued)

The ATEICS51 provides the following standard features: 4
Kbytes of Flash, 128 bytes of RAM, 32 /0 lines, two 16-bit
timer/counters, a five vector two-level interrupt architec-
ture, a full duplex serial port, on-chip oscillator and clock
circuitry. In addition, the AT89C51 is designed with static

logic for operation down to zero frequency and supports
two software selectable power saving modes. The idle
Made stops the CPU while aliowing the RAM, timer/count-
ers, serial port and interrupt system to continue function-
ing. The Power Down Mode saves the RAM contents but
ireezes the oscillator disabling all other chip functions until
the next hardware reset.

Pin Description

Vee

Supply voltage.

GND

Ground.

Port 0

Port 0 is an 8-bit open drzin bidirectional I/O port. As an
output port each pin c2n sink eight TTL inputs. When 1s
are written to port O pins, the pins can be used as high-im-
pedance inputs.

Port 0 may also be configured to be the muitiptexed low-
order address/data bus during accesses to external pro-
gram and data memory. In this mode PO has internal pul-
lups.

Port 0 also receives the coce bytes durmg Flash program-
ming, and outputs the code bytes during program verifica:
tien. External pullups are reguired during program verifica-
tion.

Port 1 .

Port 1 is an 8-bit bidirectional YO port with intemal pullups.
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@ DPTR). Inthis zpplication it uses strong intemal puliups
when emitting 1s. During accesses to extemal data mem-
ory that use 8:bit addresses (MOVX @ RI), Port 2 emits
the contents of the P2 Special Function Register.

Port 2 also receives the high-order address bits and some
control signals during Flash programming and veriiication.
Port 3

Por: 3 is an 8-bit bidirectional /O port with intemal pullups.
The Port 3 output buffers can sink/source four TTL inputs.
Wien 1s are written to Port 3 pins they are pulled high by
the internal pullups and can be used as inputs. As inputs,
Port 3 pins that are extemally being pulied low wil! source
current (ki) because of the puilups.

Port 3 also serves the functions of various special features
of the AT83CE1 as listed beiow:

Port Pin ! Alternate Functions |
£3.0 RXD (serial input port)

P3.1 TXD (serial output port)

P3.2 ! INTO (extenal interrupt 0) g
P3.5 ; INTT (extenal interrupt 1) ;
£3.4 TO (timer 0 extenal input)

P3.5 T1 (tlmer1 external input)

P3.5 WR (extenal data memory write strobe)
P3.7 RD (external data memery read strobe)

Port 3 also receives some control signals for
pramming and programming verification,

RST

Reset input. A high on this pin for two machine cycles
whiis the oscillator is running resets the device.

ALZ/PROG
Address Latch Enable ouiput pulse for latching the low

Flash pro-

- byte of the address during accesses to external memory.

The Port 1 output bufiers can sink/source four TTL inputs.’

When 1s are written to Port 1 pins they are pulied high by
the intemal pullups and can be used as inputs. As inputs,
Pert 1 pins that are e xtemally being putled low will source
current (liL) because of the intemal pullups.

Port 1 also receives the low-order address bytes during
rlash programming and program verification.

Port 2

Port 2is an 8-bit bidirectional I/O port with intemal pullups.
The Port 2 output tufiers can sink/source four TTL inputs.
When 1s are written to Fort 2 pins they are pulled high by
the internal pullups and can be used as inputs. As inputs,
Port 2 pins that are extemally being pulled low will source
curmrent (i) because of the internal puliups.

Port 2 emits the high-order address byte during fetchss
from external program memory and during accesses to
extemal data memory that use 16-bit addresses (MOVX

This pin is also the program pulse input (PROG) during
Flash programming.

In normmal operation ALE is emitted at a constant rate of
1/6 the oscillator frequency, and may be used for extemal
timing or clocking purposes. Note, howaver, that one ALE
pulse is skipped during each access to external Data
Memory.

If desired, ALE operation can be disabled by setting bit 0

- of SFR location 8EH. With the bit set, ALE is active only

during a MOVX or MOVC instruction. Otherwise, the pin is
weakiv pulled high. Setting the ALE-disable bit has no ef-
fect if the microcrontroller is in external execution mode.
PSEN

Program Store Enable is the read strobe to external pro-
gram memory.

(continued)
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Pin Descripticn (Continued)

Whnen the AT3gC51 is sxecuting code from external pro-
gram memory, PSEN is activatzd twice each machine cy-
cle, except that two PSEN activations are skipped during
each access to external data memory.

EA/Vpp

External Access Enable. SA must be strapped to GND in
order to enabie the davice to felch code {rom extemal pre-
goram memory locations starting &t 0000 up o FFFFH.
Note, however, that if lock bit 1 is programmed. EA wili bs
internally latched on reset.

EA should be strapped to Vo for interal program exacu-
tions.

This pin also receives the 12-volt programming enabie
v-itage (Vpp) during Ftash programming, for parts that re-
quire 12-vol! Vpp.

XTALY

input to the inverting oscillator amplifier and input to the
internal clock operating circuit.

XTAL2
Output from the inverting oscillator amplifier.

Qascillator Characteristics

A{TAL1 and XTALZ arz the input and ouiput, respectively,
of an inverting amplifier which can be configured for use
as an on-chip oscillator, 2s shown in Figure 1. Either a
quarz crystal or ceramic resonator may be used. To drive
the device from an external clock source, XTAL2 should
be left unconnected while XTAL1 is driven as shown in
Figure 2. There are no requirements on the duty cycle of
the extarnal clock signal, since the input to the internal
clocking circuitry is through a divide-by-two flip-flop, but
minimum and maximum voltage high and low time specifi-
cations must be observed.

Idle Mode

In idle mode, the CPU puts itse!f to sleep while all the on-
chip peripherals remain active. The mode is invoked by
software. The content of the on-chip RAM and all the spe-
cial functions registers remain unchanged during this
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mode, The idle mode can be terminatec by any enabled
interrupt or by a hardware resa:.

It should be notad that when idie is terminated by a harg-
waig reset, the device normelly resumes orogram. execu-
tion, from where it leit off, up to two machmne cycles before
the iniemal reset algorithm takes controi. On-chip hard-

Figure 1. Csciliator Connactions

c2
{—')'r-—T —  XTALZ2
| fand '
l L
| o |
¢—}——e—— XTAL1
T GND

Noias: C1, CZ = 30 pF £ 10 pr for Crystals
=40 pF % 10 pF for Ceramic Resonatdts

Figure 2. External Ciock Drive Configuration

NC — 1 XTAR2
EXTERNAL
OSCILLATOR KTALY
SIGNAL /
 — GND

Status of Exiernal Pins During Idle and Power Down

{ Mode Program Memory  ALE PSEN PORTG  PORT{ PORT2  PORT3
ldle Internal 1 1 ) Data Data Data Data
idie Extemnal 1 1 Float Data Address Data
Power Down | Intemnal 0 0 Data Cata Data Data

! PowerDown | External 0 0 Float Data Data Data

AT89C51




ware inhibits access to internal RAM in this event, but ac-
cess to the port pins i not inhibited. To eliminate tne pos-
sibility of an unexpected write to a port pin when Idle is
terminated by reset, the instruction following the one that
invokes idia should not be one that writes to a port pin or
to extemnal memory.

Power Down Mode

In the power down mode ths oscillator is stopped, and the
instruction that invokes power down is the last instruction
executed. The on-chip RAM and Special Function Regis-
ters retain their values until the power down maode is termi-
nated. The cnly exit frem power down is a hardware reset.
Reset redefines the SFRs but does not change the cn-
chip RAM. The reset should not be activated bafore Vicc
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is restorad to its normal operating leva!l and must be heid
active long enough to allow the oscillator to restart and
stabilize.

Program Memory Lock Bits

On the chip are three lock bits which can be left unpro-
grammed (U} or can ba programmed (P) to obtain the ad-
ditional features listed in the table below:

When lock bit 1 is programmed, the logic level at the EA
pin is sampled and latched during reset. If the device is
powered up without a reset, the latch initializes to a ran-
dom value, and holds that value until reset is activatad. It
is necessary that the latched value of EA be in sgreement
with the current logic level at that pin in order for the device .
to function properly.

Lock Bit Protection Modes

Program Lock Bits

LB1 B2 LB3 Protection Type

1 Y U U

i No program logk features.

2 P U U

MOVC instructions executed from external program memory are disabled fiom
feiching code bytes from internal memory, EA is samplad and iatched on reset, and
further prograrnming of the Flash is disabled.

3 P P U

Same as mode 2, also verify is disabled.

P P P

Same as mode 3, also external execution is disabled.

Programming the Flash

The AT89C51 is normally shipped with th2 on-chip Flash
memory array in the erased state (that is, contents = FFH)
and ready to be programmed. The programming interface
accepts either a high-voltage (12-volt) or a low-voltage
(Vce) program enable signal. The low voltage program-
ming mode provides a convenient way to program the
ATB89C51 inside the user's system, while the high-voltage
programming mode is compatibie with conventional third
party Flash or EPROM programmers.

The AT89C51 is shipped with either the high-voltage or
low-voltage programming mode enabled. The respective
top-side marking and device signature codes are listed in
the following table.

Vpp=12V Vep=5V
ATB89C51 AT89C51
Top-Side Mark XXXX XXXX-5
yyww yyww
(030H)=1EH (020H)=1EH
Signature (031H)=51H (031H)=51H
(032H)=FFH (032H)=05H

The AT89C51 code memory array is programmed byte-
by-byte in either vrogramming mode. 7o pregram any
non-blank byte in the on-chip Flash Mermory, the entire
memory must be erased using the Chip Erase Mode.

Programming Algorithm: Before programming the
AT89C51, the address, data and controi signals should be
sset up according to the Flash programming mode table
and Figures 3 and 4. To program the ATE9C51, take the
following steps.

1. Input the desired memory location on the address
lines.

2. Input the appropriate data byte on the data lines.

3. Activate the correct combination of control signals.

4. Raise EA/NVPp to 12 V for the high-voltage program-
mirig mode.

5. Pulse ALE/PROG once to program a byte in the Flash
array or the lock bits. The byte-write cycle is self-timed and
typically takes no more than 1.5 ms. Repeat steps 1
through 5, changing the address and data fer the entire
array or untif the end of the object file is reached.

Data Polling: The AT89C51 features Data Polling {0 indi-
cate the end of a write cycle. Durinig a write cycle, an at-

AIMEL
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Programming the Flash (Continued)

tempted read of the last byte written will result in the com-
plement of the written datum on PO.7: Once the write cy-
cle has been completed, true data are valid on all outputs,
and the next cycle may begin. Data Poliing may begin any
time after a write cycle has been initiated.

Ready/Busy: The progress of byte programming can
also be rnonitored by the RDY/BSY output signal. P3.4 is
pulied low after ALE goes high during programming to in-
dicate BUSY. P3.4 is pulled high again when program-
ming is done to indicate READY.

Program Verify: If lock bits LB1 and L82 have not been
programmed, the programmed code data can be read
back via the address and data lines for verification. The
lock bits cannot be verified directly. Verification of the lock
bits is achieved by observing that thsir features are en-
abled.

Chip Erase: The entire Flash array is erased electrically
by using the proper combination of contro! signals and by
holding ALE/PROG low for 10 ms. The code array is writ-
ten with all “1"s. The chip erase operation must be exe-
cuted before the code memory can be re-programmed.

Flash Programming Modes

Reading the Signature Bytes: The signature byies are
read by the same procedure as a normal verification of
locations 030H,

031H, and 0324, gxcept that F3.6 and P3.7 must be
pulled to a logic low. The values retumned are as foilows.

(030H) = 1&H indicates manutactured by Atmel
(031H) = 51H indicates 89C51

(032H) = FFH indicates 12 V programming
(032H) = O5H indicates 5 V programming

Programming Interface

Every code byte in the Fiash array can be written and the
entire array can be erased by using the approprnate com-
bination of control signais. The write operation cycle is
self-timed and once initiated, will automaticaily time itselt
to completion.

All major programming vendors ofier werldwide support
for the Atmel micrccontroller serizs. Picase contact ycur
local programming vendor for the appropriate software re-
vision.

i ALE/ EA/
Mode | RST PSEN PROG Vep P26 P27 P36 P37 |
H |
!
Write Code Data H L - - Havl L H H H
Read Code Data H L H H L L H H
- 1
Writc Lock  Bit-1 H L - - H/12v H H H Ho |
Bit -2 H L -_-®  Hnav H H L L
Bt-3| H L - - HA2V H L H L
Chip Erase H L - HA2V H L L L
Read Signature
Byte H L H H L L L L

Notes: 1. The signaturs byte at location 032H designates
whether Vep = 12 V or Vpp = 5 V should be used to
enable programming.

AT89C51

2. Chip Erase requires a 10 ms PROG pulse.
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Figure 3. Programming the Flash
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Figure 4. Veritying the Flash

AT389C51

+5V +5V
AT89C51 AT89C51 ©
ADDR. A0 - A7 P1 Vee J ADDR. M P{ Vez _!
COOOH/OFFFH P20 - P23 PO le—— gf.rh,'l OOOOHOFEFH | ) oo - P23 PO —;Fuihé ?OA;A
Aé-_Ml - Al 6 PULLUPS)
—p P2,
SEE FLASH ——p] P2.7 ALE le—— PROG SEE FLASH ——»p P2.7 ALE je——
\MODES TABLE ——*| P36 PROGRAMMING __ | 136 ,
—» P37 — | P37 @ Vay
e XTAL 2 EA [—— V,Nep 8———] XTAL 2 EA fe—o
4-24 MHz | = 4-24 MHz D
: - — g
=L T L]
B T
L —- XTAL 1 RST k—— V,, Lo | 5 XTAL 1 AST le—— V,
* GND PSEN —]— +- GND PSEN ]
Flash Programming and Verification Characteristics
Ta=21°Ct027°C, Vcc = 5.0 10%
Symbol Parameter Min Max Units
vep(! Programming Enabie Vcoitage 11.5 12.5 \
tppl!) Programming Enable Current 1.0 ImA
1/toLoL Oscillator Frequency 4 24 MHz
tAVGL Address Setup to PROG Low 48toLct
{GHAX Address Hold After PROG 48toLoL
toveL Data Setup to PROG Low 48toLcL .
tGHDX Data Hold After PROG 48tcLoL
tEHSH P2.7 (ENABLE) High to Vpp 48ICLCL
tsHGL Vpp Setup to PROG Low 10 us
tausi" | Vep Hold After PROG 10 us
1GLGH PROG Width 1 110 us
tavav Address to Daia Valid 481CLCL
teLav ENABLE Low to Data Valid 48tcLeL
terQv Data Float After ENABLE 0 48tcLeL
tGHBL PROG High to BUSY Low 1.0 us
twe Byte Write Cycle Time 2.0 ms .
Note: 1. Only used in 12-volt programming mode.

AIMEL
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Flash Programming and Verification Waveforms - High Voltage Mode

‘P1.0 - P17 PROGRAMMING | VERIFICATION
0 - Pa. : ——
— )
P20 - P2.3 ' ADDRESS ADDRESS
- M— tavav
PORT 0 ———————{ DATA IN Y  DATA OUT p———
1 A
i > tval  tarox “‘Jx
taveL +—* ha T
ALE/PROG , y
tsHat ; S tanst
i
— I A R NLOGIC_ 1
EANpe ol L] welce _____ I __.
. L t ]
P2.7 ' o tzov —’i - = lenaz
(ENABLE) / I 1
topa—
P34 _ i
(RDY/BSY} 1 BUSY READY
o twc

Flash Programming and Verification Waveforms - Low Voltage Mode

PROGRAMMING

VERIFICATION
P1.0 - P1.7
pop - pog. < ADDRESS ADDRESS
vy
PORT 0 — DATA IN_. ‘j| {DATA OUT_p——
i
el lerox e
tavar > tanax
ALE/PROG /|
tsnaL —toLen*
— LOGIC 1
EANps Ll e LOBIC O e
— t t
P2.7 ; r e teav ~———'| = Tewaz
(ENABLE) /i ' r
' towe — 1
P34
(RDY/BSY) BUSY READY
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Absolute Maximum Ratings*

. . e o *NOTICE: Stresses beyond those listed under "Absolute Maxi-
Operating Temperature.........ccocurnane -35°C to +125°C mum Ratings” may cause permanent damage to the device.

j - This is a stress ratling only and functional operation of the

1 - © 3

| Storage Temperature......coowweeeesennes 65°C to +150°C Gevice at these or any other conditions beyond those indi-

| Voltage on Any Pin cazed in the operational sections of this specification is not

| implied. Exposure to absolute maximum rating congitions
. / C

! with Respect to Ground .......vveeeanne 1.0Vio+7.0V . for extended periods may affect device reliabikty.

¢ Maximum Operating VOltage ........cowwenvcieseennncns 66V

! DC Output CUITent....cocvvvivencernnesiciniecenee 15.0 mA

D.C. Characteristics
Ta =-40°C to 85°C, Ve = 5.0 V £ 20% (unless otherwise noted)

! Symbol Parameter Conditioen Min Max Units
Vi Input Low Voltage (Except EA) -0.5 0.2 Vez-0.1 v
ViLt Input Low Voltage (EA) -0.5 0.2 Vee-0.3 v

v input High Voitage (Except XTAL1. RST) 0.2 Vee+0.9 Vcot0.5 v
ViH input High Voltage (XTAL1, RST) 0.7 Voo Veo+0.5 v

Output Low Voltage!" oy
Vou (Ports 1,2,3) loL=1.6 mA 0.45 Vv
) GCutput Low Voltage“)- _ . =

Vout (Port 0, ALE, PSEN) loL=3.2mA ) 0.45 \Y

! lon =-60 yA, Ve =5 V £ 10% © 24 v

. Output High Voltage i =

Vou (Ports 1,23, ALE, PSEN) ~ lon=-25pA 0.75 Vee v
loH=-10 pA 0.9 Vee Vv

[ lon = -B0O pA, Ve = 5 V & 10% 24 v

! v Output High Voitage o BA. Voo - v v

| o (Port 0 in External Bus Modg) ot =300 pA 0.75 Voo

loH = -80 A 0.9 Vce \
Logica! G Input Current =0 AT =
he (Forts 1,2,3) ViN=045V 50 A
| Logical 1 to 0 Transition
| m Current (Ports 1,2,3) Vin=2V -650 HA
Input Leakage Current
Iy (Port 0, EA) 0.45 < Vin < Vee +10 HA
RRST Reset Pulldown Resistor 50 300 KR
Cio Pir. Capacitance Test Freq. = 1 MHz, Ta= 25°C 10 pF
Power Supply Cu'ren't Active Mode, 12 MHz 20 mA
Icc idle Mode, 12 MHz 5 mA
Power Down Mode®® Yog=6V 100 2
Vee=3V 40 pA
Notes: 1. Under steady state (non-transient) conditions, ioL Maximum tota! {OL for all output pins:71 MA-
must be externafly imited as fcllows: - It ICL exceeds the test condition, VOL may exceed the
Maximum lov per port pin:10 mA related specification. Pins are not guaranteed to sink
Maximum lov per 8-bit port: current greaier than the listed test conditions.
Port 0:26 mA 2. Minimum VCC for Power Downis 2 V.

Ports 1,2, 3:15 mA

AlMEL
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ATMEL

A.C. Characteristics

{Under Operating Conditions; Load Capacitance for Port 0, ALE/PROG, and PSEN = 100 pF; Load Capacitanse for all
other outputs = 80 pF)

External Program and Data Memory Characteristics

12 MHz Oscillator 16 to 24 MHz Osciliator
Symbol Parameter Min Max Min Max Units
ool | Oscillator Frequency ! 0 24 ! MHz
sl | ALE Pulse Width 127 2torct-40 { ns
taviL Address Valid o ALE Low 28 tCLCL-13 ns
tLLAX Address Hold After ALE Low 48 tCLCL-20 ns
v ALE Low to Valid Instruction In 233 4tCLCL-65 | ns
tLeL ALE Low to PSEN Low 43 tcLeL-13 i ons
tpLpH | PSEN Pulse Width 205 3toLcL-20 | as
tuv | PSEN Low to Valid Instruction in 145 Stcrc-45 | ns
tpxIX Input Instruction Hold Atter PSEN 0 5 0 | ns
tpxiz | Input Instruction Float After PSEN 59 totct-10 | ns
texav | PSEN to Address Valid .75 toLcL-8 | ns
taviv Address to Valid Instruction in © o312 Stolcl-55 | ms
tpLaz | PSEN Low to Address Float 10 10 | ns |
tatRH | RD Pulse Width 400 BicLcL-100 P
twewd | WR Pulse Width 400 6teLct-100 Cons
‘taov | RD Low to Valid Data In 252 5icLcL-20 | ns
taupx | Data Hold After RD 0 0 | ns
tewpz | Data Float After RD 97 Stoci-28 | ns
tuov | ALE Lowto'Valid Cata In 517 BICLCL-150 | ns
tavov | Address to Valic Data In 585 9iCLCL-165 | ns
tuwL | ALE Lowto RD or WR Low 200 300 3c1cl-50  StoLeL+50 ns
tavwL | Address to RD or WR Low 203 4tcLoL75 ns
tavwx | Data Valid to WR Transition 23 teLeL-20 ns
tovwH 1 Data Valid to WR High 433 7tcLCL-120 ns
twhax | Data Hold After WR 33 toLet-20 ns
taLaz RD Low to Address Float 0 0 ns
twHtH | RD or WR High to ALE High 43 123 tcLoL-20 toLoL+25 ns

AT89C51 camrremssenm
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: ATE3CH1

External Program Memory Read Cycle

oty —

ALE ___/I(_—\[ . R

| ' teen
tany e : tuy
o~ e —
PSEN N truv t
't —{pxA
-t il
i tLLAX « I PXIZ 1——~i ;
' i toyix—»  le— P
PORT 0 }—’( A0 - A7 I < INSTRIN D > ,;——1’ A0 - AT -
r taviv ]
PORT 2 ){\ AB- A15 X AB-A15

External Data Memory Read Cycle

; tLnu——
ALE \ /
— - ! 4

I 0 WHLH
PSEN 3 ; R /
LLOV I
o (RLRH —
e—— tw —»
BD 4
RD L1 —] G

>t re— tnpn-
! e tAVLL—" RLDV 1 RHDZ

t A 1
RLAZT™ — ‘RHDX
PORT 0 >-KA0 - A7 FROM RI OR DPL) CDATA IN; i A0 - A7 FROM PCL—< INSTR IN

tavwe >
tavov
PORT 2 ) 4 P2.0 - P2.7 OR AB - A15 FROM DPH X _AE - A15 FROM FCH

AMEL
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External Data Memory Cycle

b — tp—— i

AE ) 1 A N4

PSEN _

I
!
WR .\ ;

et ax —= |
e—taw—  lowx P w1 twnox

i { r“‘ tQWVH "—’: |
—_

|
i
|
— tywm ——twwn
N

1
DATA OUT X XAC - A7 FROM PCL—INSTR IN
i

PORT 0 _/—IK A0 - A7 FROM R! OR DPLr

i

| tavw
|

poRT 2 X P2.0 - P2.7 OR AB - A15 FROM DPH " AB - Al5 FROM PCH

<

External Clock Drive Waveforms

“——— teHex __’! teren — — — ety
Vee - 0.5V —— ‘

|
0.2 Vee- 0.1V
0.asv — L

0.7 Vee

TR S

|

I S

tCLCL
External Clock Drive

Symbol Parameter Min Max Units
1ftctel | Oscillator Frequency 0 24 MHz
tcLeL Clock Period 41.6 . ns
tCHCX High Time 15 ns
tcLex Low Time 15 ns
tcLeH Rise Time 20 ns
tcHoL Fall Time 20 ns

AT89C51 ramx
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AT89C51

Serial Port Timing: Shift Register Mode Test Conditions
(Ve = 5.0 V £ 20%; Load Capacitance = 80 pF)

i 12 MHz Osc Variabie Oscillator
Symbol Parameter ¢ Min Max Min Max :Units
tXLXL Serial Port Clock Cycle Time i 1.0 12lcLeL i us
H ,
tovxH Output Data Setup to Clock Rising Edga . 70C 10toLcL-133 ns
txHax Output Data Hold After Clock Rising Edge ! 50 2lcLcr-33 ns
1XHDX Input Data Hold Atfter Clock Rising Edge | 0 0 ns
tXHDV Clock Rising Edge to Input Data Valid | 700 10tCLCL-133 | ns
Shift Register Mode Timing Waveforms
INSTRUCTION ! —_ | r_\ — __ H i
me T I_JF‘J il MU ._l—‘ z . ”L!_L; ’ L_J" M
n——-———»‘ t‘(l_XL
cLock s O e T e T e T e T e O e N
tavxr le—ds | f
) —! pe— txuax
WRITE TO SBUF, 0 [ X 1 X 2 X 3 X a4 X5 X 8 X 7
M — —t ) *
OUTPUT DATA oy ] [ xox SETTI
_CLEARRI e O O O O O e O
Y A
INPUT DATA seTRil

AC Testing Input/Output Waveforms”  Float Waveforms"’

Veo: 05V 0.2 Vog + 0.8V oL O
TEST POINTS < Vioad Timing Reference .
02 Vor - 0.1V v oy Points
0.45v c toap” * oLt OV

Note: 1. AC Inputs during testing are driven at Vcc - 0.5 Viora  Note: 1. For timing purposes, a port pin is no lcnger floating

logic 1 anc 0.45 V for a logic 0. Timing easure- when a 100 mV change from load voltage occurs.
ments are made at Vi min. for a logic 1 and Vi A port pin begins tc fioat when a 100 mV change
max. for a logic 0. ) from the loaded Vor/Vor ‘evel occurs.

AIMEL
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AT89C51

Speed Power ! )
(MH2) Supply : Ordering Cede Package Operation Range
12 5V £20% AT839C51-12AC ' 44A Conimercial
AT89C51-12JC I s (0°C 10 70°C)
AT89C51-12PC ! 40PS
i AT89C51-12QC ! 44Q
P ATBYC51-12Al 44 industrial
ATB9C51-12Ji 44) (-40°C o0 85°C)
ATB89C51-12P! 40P
AT89C51-12Ql { 44Q
! ATE9CS51-12AA 44A Automotive
; AT8AC51-12JA 44) (-40°C to 125°C)
! ATB9C51-12PA 40P6
. AT89C51-12QA 44Q
5V=10% ‘ AT89C51-12DM 4006 Military
; ATB8AC51-12LM 441 (-55°C 10 125°C)
; AT89C51-12DM/833 40D6 Mifitary/883C
! AT89C51-12L1/883 : 441 Ciass B, Fully Comptiant
! i (-55°C to 125°C)
16 5V £20% . AT89C51-16AC 444 Commarcial
: AT89C51-16JC 44J (0°C to 70°C)
K AT89C51-16PC 40P6
AT89C51-16QC 44Q
. ATB82C51-16Al 44A Industrial
! AT89C51-18J1 44) (-40°C to 85°C)
i AT3eC51-16PI 40FP6
AT85C51-16Q! 44Q
AT89C51-16AA 44A Automotive
AT88C51-16JA 44) (-40°C to 125°C)
ATB9C51-18PA 40P6
ATB9C51-16QA 44Q
20 5V£20% ATB9C51-20AC 44A Commercial
AT89C51-20JC 44J (0°C t0 70°C)
ATE9C51-20PC 40Ps
ATB89C51-20QC 44Q
AT85C51-20Al 44A Industrial
ATE3C51-20J1 44J (-40°C to 85°C)
AT89C51-20P1 40P6
AT89C51-20Ql 44Q
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Ordering Information

Speed |  Power
(MHiz) Supply Ordering Cf)de Package Operation Range
24 5V +20% AT89C51-24AC 44A Commercial
AT89C51-24.C 44) (0°C to 70°C}
AT89C51-24FPC 44P8
AT89C51-24QC 44Q
ATB9C51-24Al 44A Industrial
AT89C51-24J! 44 (-40°C to0 85°C)
AT89C51-24PI 44P8
AT89C51-24Ql 44Q i
-~
L]
Package Type
44A 44 Lead, Thin Plastic Gull Wing Quad Flatpack (TQFP)
4006 40 Lead, 0.600" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)
44J 44 Lead, Plastic J-Leaded Chip Carrier (PLCC)
44L 44 Pad, Non-Windowed, Ceramic Leacless Chip Carrier (LCC)
40P6 40 Lead, 0.600" Wide, Plastic Dual Infine Package (PDIP)
44Q 44 Lead, Plastic Gull Wing Quad Flatpack (PQFP)

ATREL
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SN75176A
DIFFERENTIAL BUS TRANSCEIVER

SLLS100A = JUKE 1084 ~ REVISED MAY 1065

Bidirectional Transceiver D CR P PACKAGE

. P VIEW,
Meets or Exceeds the Reguirements of (TOP VIEW)
ANSI Standards EIA/TIA~422-8 and ITU U h
- Blj1 8LiVce
Recommendation V.11 FEl 2 e
Designed for Multipoint Transmissicn on OE] 3 sfia
Long Bus Lines in Noisy Environments o}« 5[] enp
© 3-State Driver and Reczaiver Outputs
® individual Driver and Receiver Enables logic symbolt
® Wide Positive and Negative input/Output
Bus Voltage Ranges o7 _i_..__ ENT
e Driver Output Capability . . . 260 mA Max RE —=—Dena
@ ‘Thermal-Shutdown Protection 1 — n ;
® Driver Positive- and Negative-Current p-4 1O A
Limiting 19 B T< NEAS
¢ Recaiver Input Impedance . .. 12 kQ Min < — I
. 1 =
® Recelver Input Sensitivity . .. 200 mV R-—4Va2 -'T{_‘ P i
® Receiver input Hysteresis ... 50 mV Typ
® Cperates From Single 5-V Supply 1 This symtol is In accordance with ANSIIESE Sid 81-1284
e Low Power Hequirements and §=C Publication €17-12.
- cgic diagr: sitive {ogi
description ‘ gic diag a;n {positive logic)
. . b i D —-—
The SN75176A difizrential bus transceiver is a2 E 3 J : b
monolithic integrated circuit designed for 0~ l>b— H
bidirectional data communication on multipoint [E 2 | N

bus-transmission lines. Itis designed for baianced

S B Al
1 A

. ) Ciane R I Bus
transmission lines and meets ANS! Siandard "“‘—“—‘( t | -1 B F

EIA/TIA-422-8 and {TU Recommendation V.11. P

The SN75176A combines a 3-state differential line driver and a differentizl input iine receiver, both of which
overate from a single 5-V power supply. The driver and receiver have active-high and active-tow enables,
respactively, that can Se externally connecied together to function as a direction control. The driver differential
oulputs and the receiver differential inputs are connected intemnaily, to form differential input/output (V) bus
ports thal are gesigned to offer minimum loading 1o the bus whenever the driver is disabled or Vee =0. Thess
ports feature wide positive and negative common-mode voltage ranges making the device suitabla for party-line
epplications.

Function Tables

DRIVER RECEIVER
INPUT | ENABLE JUTPUTS DIFFERENTIAL INPUTS | ENABLE | QUTPUT
D DE A e A-B RE R
H H H L Vip20.2Vv L H
L H L H -02VeVip<02V L ?
' X L z 2 Vip $ ~0.2V L L
- X H Z
Cpen L ?
H = high level, ? =indeterminate, X=imrelevant, Z = high impedance (ofl)

L = fow level,

PRODUCTION DATA bnformetion Is current as ¢f publication dete. . Copyright © 1995, Texas Instruments incerporated
mmﬁ;mu-mmu(m::-&mmwmu @

e e TEXAS
INSTRUMENTS

POST OFFICE BOX €55303 ® DALLAS, TEYAS 75265



SN75176A

137

DIFFERENTIAL BUS TRANSCEIVER

SLLS100A - JUNE 1984 - REVISED MAY 1995

description (continued)

The driver is designed to handle loads up to 50 mA of sink or source current. The driver features positive- and
negative-current fimiting and thermal shutdown for protection frorn line fault conditions. Thermal shutdown is
Gesigned to accur at a junction temperature of approximately 150°C. The receiver features a minimum input

impeaance of 12 kQ, an input sensitivity of £200 mV, and a typical input hysteresis of 50 mV.

The SN75176A canbe used in transmission-iine applicatidns employing the SN75172 and SN75174 quadruple

difierential line drivers and SN75173 and SN75175 quadruple differential iine receivers.

The SN75178A is characterized for operation from 0°C to 70°C.

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT

Vee

TYPICAL OF A AND B VO PORTS

y N:

- AN—e
y

— \Icc

]
sson

Yy

NOM
'

»—

TYPICAL OF RECEIVER OUTPUT

-——— VcC
850
NOM

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75255

. 3 |
— 4 — GND n
Driver input: R(eq) = 3 k2 NOM input/Output H7 L_r/l |
Enable inputs: R(gq) = 8 kQ NCM Port J \___‘I,
R(aq) = cquivalent resistor 7
{i’
TEXAS
- INSTRUMENTS
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SN75176A
DIFFERENTIAL BUS TRANSCEIVER

SLLS100A - JUNE 1984 ~ REVISE.D MAY 1225

absolute maximum ratings over operating free-air temperature range (unless'6therwise noted)t

Supply voltage, Vcc (seeNote 1) ............ g O 7V
Voltage range at any bus terminal .......... ettt teraienetieretaet ety ~-10Vic 15V
Enable input voltage, V| ......coaente Creeteireaeneeeeiraaraaaas e taetaeinieea e aaaaaas 55V
Continuous total power dissipation .............. Ceieeanaes Ceearanannens Ses Dissipation Rating Table
Operaling free-air temperature range, TA  <e-eeerrieereiiiiiiiniiiiiiinirinianceatiaen, 0°C 10 70°C
Storage temperature range, Tgpg +-oeeervaamarreeittiaiin e ~65°C to 150°C
Lead temperatura 1,6 mm (1/16 inch) from cass for 10 seconds ...........c.cooeennenns Creeeaees 260°C

1 Stresses beyond those fisted under "absolute maximum ratings™ may cause permanent damage to the device. Thess are siress 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 absoltte-maximum-rated conditions for extended periods may affect device reliability.

NOTE 1: All voltage values, except differential input/output bus veliage, are with respect tc network ground tetminal.

DiSSIPATION RATING TABLE

PACKAGE TAS25°C DERATING FACTOR TA=70°C Ta =105°C
POWERRATING ABOVETA=25°C POWERRATING POWER RATING
D 725 mW 5.8 mW/°C 464 mW 261 mW
P 1100 mW 8.8 mWrPC 704 MW 396 mwW

recommended operating conditions

MIN  TYP MAX§{ UNIT

Supply voltage, Vi 475 5§ 525 \
Voltage at any bus terminal {separately or ccmmor: mode), Vi of Vic -7 12 \
High-leve! input voltage, Vi D,DE.erd RE . 2 v
Low-leve! inpui voltage, Vi D, DE. and AiE 0.8 v
Differential input voliage, V|p (see Note 2) +12 v
High-ievel output current, oy Drtver G0} mA
Receiver -400 uA
Driver 60
Low-level output cumrent, 1o - mA
i . Receiver 8
Operating free-air temperature, Ta 0 70 °C

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

“4‘ TeExAas
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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SN75176A
DIFFERENTIAL BUS TRANSCEIVER

SLLS100A - JUNE 1984 ~ REVISED MAY 1995

DRIVER SECTION

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

PARAMETER « TEST CONDITIONS MIN  TYPT mAx UNIT
ViK Input clamp voltage lj=-18mA -1.5 v
y ViH=2V, ViL=9.8V,
VOH High-tevei output voltags loH =33 mA 3.7 v
. . . ViH=2V, ViL=08V,
VoL Low-ievel output voitage loH =33 mA 1.1 v
IVpp1!  Ditferentiai output voltage lor0 2Vop2 '
. X By =100, See Figure 1 2 2.7

Wop2!  Ditferential output voltage ~ v
R =540, See Figure 3 1.5 24

AlVop;  Change in magnitude of diflerential outpusi voltage ¥ 0.2 \

. R =54Q0r10020, .
Voo Common-mode output voltage§ See Figura 1 3 v
Change in magnitude of common-mede output .

avoc! oraget 202 v
Output disabled, { Vo =12V 1

lo Ou‘.;?ut current See Note 3 Vom-7V Y mA

I High-level input current Vi=24V 20 HA

W Low-level input current ‘ Vi=04V ~200 | " pA
Vo=-7V -250 | ™

fos Short-circuit output current Vo= Voo 250 mA

: Vo=12V 500
| Supl ¢ (tot2l package) No load Outputs enabled 35 50 mA
upply current {total package: o loa
cc SupPYy i 2 Qutputs disabied 25 40

T Al typical values are &t Vo = 5 V and T = 25°C.

$ AlVopl and AlVQcl are the changes in magnitude of VoD and VO respectively, that occur when the input is changed from a high level to alow
level.

§ 1n ANSI| Standard EIATIAS422-8, VO, which is the average of the two output voltages with respect to GND, is called output oitset voltage, Vo s.

NOTE 3: This applies for both power on and off; refer 1o ANS! Standard EIA/TIA-422-B for exact conditions.

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

PARAMETER TEST CONDITIONS MIN  TYP MAX| UNIT
tdiop)  Differential-output celay lime. RL=600, SeeFigues 40 60| ns
tyopy  Differential-output transition time 65 95 ns
tpzH Output enable time to high tevel Ry =110, SeeFigure4 85 90 ns
pzL Output enable time to low leve! R =110, SeeFigure5 3¢ 50| ns
tpHz  Oulput disable time from high level RL =110, See Figure 4 85 130] ns
tpLz Output disable time from low lavel R =100, Seerigure5 20 40{ ns

“‘J TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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SN75178A
DIFFERENTIAL BUS TRANSCEIVER

SLLS100A ~ JUNZ 1934 — REVISED MAY 1295

RECEIVER SECTION

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

PARAMETER TEST CONDITIONS MIN TYPT  MAX| UNT
ViT+ Posltive-going input threshe!d voltage Vo=27V, 10 ==0.4 mA 0.2 v
ViT- Negalive-going input thresho!d voltage Vao=05V, Ip=BmA -0.2% \4
Vhvs Input hysteresis voltage (V7 .~ ViT-) 50 mV
ViK Enable clamp vohiage i =~18mA 1 . =15 \
VoH High-ievel output voltage ;Lz :iéﬂ?e";v' o = -400 pA, 27 v
VoL Low-leve! output voltage \S/LDB ;;Ef:zmv' foL =8mA, 0.45 v
loz High-impedance-state output current Ve=04Vio24V 220 pA
] Lins input current g:;e,?;z u:; =0V, :;: : _'27\\// -0.18 mA
tH High-level enable input cumrent ViR=2.7V 20 uA
Uil Low-level enabis input current ViL=04V -100} pA
T Input resistance 12 kG
ios Short-circuit sutput current ~1& -83 mA
Icc Supply current (10ta! package) . No foad Qutputs efnabled 3 >0 mA
Outpuits disabled 26 40

T All typical values are at Vg =5 V, Ty, = 25°C. .

* The algebraic convention, in which the less-posttive (rore-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 boin power on and power off. Refer to ANS! Standard EIA/T1A-422-B far exact conditions. b

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

PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT

1 Propagation delay time, low-to-high-level output - 21 35 ns
PLH p2g y - - ~ g P Vip==15V1t0 1.5V, SeeFigure6
tpHL  Propagation delay time, high-to-lovr-level output 23 35 ns
4 Output enable time 1o high teve! 10 30 ns
PZH hil - g See Figure 7
tpz1.  Oulput enable time to low leve! 12 30 ns
tpHz  Output disable time from high ievel 20 35 ns

- - See Figure 7
tprz  Output disable time from low feve! 17 25 ns

‘g@ TEXAS
INSTRUMENTS

POST OFFICE BOX 655203 ® DALLAS, TEXAS 75265
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DIFFERENTIAL BUS TRANSCEIVER

SLLS100A~ JUNE 1984 - REVISED MAY 1995

T3

PARAMETER MEASUREMENT INFORMATION

L Vio I !
2 L VoH
ooz &—— PN '
B ! oL i
7 Voo ov — VoL © OH
= N
Figure 1. Driver Vgp and Voc Figure 2. Receiver Voy and Vo
> — peme————— 3v
L_j | T mput  Lysv
== Cp =50 pF :
R =60 QT (see Note B) i
Generator . = Output
(see Note A) s0a ")jg
L 3v

.|}——)|—-0

TEST CIRCUIT

CL

ov
tgon) e >l (€ tgp00)
|

e — 2.5V
Cutput 15((3%,1 ' 0% g 51 05 /:/
—d 2. | sV
iHop) W M- - (0D)
. VOLTAGE WAVEFORMS
Figure 3. Driver Test Circuit and Voltage Waveforms
Output ——— Y
st | Input  Fqsv 15V
Qor3Vv - | | oV
. o5V
i 1
; CL=50pF = $ R =1100 PzH ﬂ 2
Generator (see Note B) 1 I s
(see Note A) §00 = T Output 22v N\
tpHz —M M- Vett=0V
TEST CIRCUIT VOLTAGE WAVEFORMS
Figure 4. Driver Test Circuit and Voltage Waveforms
————— v
Input ;f 15V X15v
] ! oV
3Voro tpz| —€—¥ l
Generator
(see Note A)

TEST CIRCUIT
20=500

B. Ci includes probe and jig capacitance.

Figure 5. Driver Test Circuit and Voltage Waveforms

{'P TexAas
INSTRUMENTS

gl .;: VoL
NOTES: A. Theinput pulse is supplied by a generator having the {ollowing characteristics: PRR = 1 MHz, 50% duty cycle, t, S 6 ns, 1 S 6 s,

VOLTAGE WAVEFORMS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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SN75176A
DIFFERENTIAL BUS TRANSCEIVER
SLLS100A ~ JUNE 1884 — REVISED MAY 1395
PARAMETER MEASUREMENT INFORMATION
Generator =*
(see Note A)

TEST CIRCUIT

1.5V

-5V —o

Figure 6. Receiver Test Circuit and Voltage Waveforms

VOLTAGE WAVEFORMS
s2
. 2kQ
+——f; + A o 5V
CL=15pF 5kQ z 1N916 cr Equivalent
" {see Note B) i
Generator 2 = '
{see Note A) EY
' 83
= TEST CIRCUIT =
————3V ‘
Input ———15V
Stiot5V
| 6V S20pen 1
thzH —! M- S3 Closed
| VoH |
Output 1.5V ]
_____ oV Cutput
VoL
————"3V ———3V
Stto1.5V Sito~1.5V
S2 Closed Input 15V S2 Ciosed
S3 Closed ! 83 Closed
ov 1 — oV
|
tp1z —H—p!
v, ] —
LS ‘-I-— ! o Output
Output~ ¥ P 0.5V
————— =13V
YOLTAGE WAVEFORMS
NOTES: A. Theinput pulse is supplied by a generator having the followin
Zo=50Q
B. Cy includes probe and Jig capacitance.

——— =13V

VoL
g characteristics: PRR = 1 MHz, 50% duty cycle, t; < 6 ns, #<5ns,
Figure 7. Receiver Test Circuit and Voltage Waveforms
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DIFFERENTIAL BUS TRANSCE!VER

SLLS100A — JUNE 1984 - AEVISED MAY 1925

TYPICAL CHARACTERISTICS . ’
DRIVER DRIVER
HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
vs vs
HIGH-LEVEL CUTPUT CURRENT LOW-LEVEL OUTPUT CURRENT
5 5 ] 1
Vee=5SV Veoss5Vv |
4.5 Ta=25C 4.5 [~ Tp=25C
7 ! > .
4
& ! @
% 35 \\‘ { E’ a5 /
:=‘. 3 i § 3 l
S 25 \ S 25 ]
g IR ;
3 2 8 2
2 15 g 15 __/)
i 1 '5 ] /l,.’—
L | = -~ !
05 ! 05 i
0 0
0 ~20 -40 -60 -80 ~100 -129 0 20 40 60 a0 100 120
io — High-Level Output Current - mA loL = Low-Level Qutput Current — mA
Figure 8 Figure 9
DRIVER RECEIVER
DIFFERENTIAL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
. vs vs '
OUTPUT CURRENT LOW-LEVEL OUTPUT CURRENT
4 T T C.6 -r
Veg=5V Vee . 55 v /
Ta = 2rnc 1A= °C
> B A= > 05 yd
: N : v
g 3 = g
£ N 8 /
S \\ S 04
é- 2.5 \\ g. /
3
9 2 \‘ [s3 0.3 W
8 °
™\ : -
£ s : o /]
5 3 |
5 g
K O o1
0.5 \
0 0
0 10 20 30 40 50 60 70 &0 90 100 0 5 10 15 20 25 30
g — Qutput Current — mA lop -~ Low Level Output Current — mA
Figure 10 Figure 11
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SN75176A

DIFFERENTIAL BUS TRANSCEIVER

SLLS100A ~ JUNE 1984 — REVISED MAY 1325

Vo - Low-Levcel Qutput Voitnge - V

TYPICAL CHARACTERISTICS

RECEVER

RECEIVER
LOW-LZVEL OUTPUT VOLTAGE OUTPUT VOLTAGE
vs vs
FREE-AIR TEMPERATURE ENABLE VOLTAGE
0.5 - T 5 T Y
Vee=3V H . Vip=o0.2V
Vip=-02V Load= 8 k2 to GND
loL =6mA Ts = 25°C
6.4 4 4 Vec=5.25V —
> | {
! P —
03fF—= . g 3 Veg=5Y de vap =475V —
! 3
i i 3
L 2
0.2 , 3 2
1
] ;
1 1 >
i | .
0.1 ! T
i
]
|
[} 0
0 0 2 39 40 S0 60 70 80 G C.5 1 1.5 2 25 3
TA — Free-Alr Temperature —-<C Vi - Enable Voltage -V
Figure 12 Figure 13
RECEIVER
QUTPUT VOLTAGE
vs =
ENABLE VOLTAGE
1 [ t
Voo =525V Vip=0.2V
f : Lozd=1kQto Voc
7 -y Ta=25C
Vec=475V N ] l
>| N VYee=5v |
]
o
8
|
3
[~
5
o
! 2
o
>
o I
[ 0.5 1 i.5 2 25 3

Vi - Enable Voltage - ¥/
Figure 14
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SN75176A
DIFFERENTIAL BUS TRANSCEIVER

SLLS100A - JUNE 1984 — REVISED MAY 1955

APPLICATION INFORMATION

SNE3176A SHS5176A

=

V l ‘] %y

15——---1 3 i_41>——
o b L
Up to 32
Transceivers

"}'_ o & o |

NOTE A: Theline should be terminated at toth ends in its characteristic impedance (R = Zo). Stubiengths off the main fine snouid be kept
as short as possible.

[ %% ]

b

—‘

kY
-V O
3
_._.-T[_SL

Figure 15. Typical Application Circuit
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IMPORTANT NOTICE

Texas Instruments (Ti) reserves the right to make snanges to its products or o discontinue any semicsnductor
product or service withcut notice, and zdvises its customers to obtain the latest version of reievant information
to verify, bejore placing orders, that tive information: being relied on is current.

Tl warrants performance of its semiconductor produzts and related software to the specifications applicable at
the time of sale in accordance with Ti's standard warranty. Testing and other quality control techniques are
utilized tc the extent TI deems necessary to support this warranty. Spscific testing of ali parameters of each
device is not necessanly perforrned, except those mandated by government requirements.

Cenain applications uzing semicenductor preducis may invoive potential risks of death, personal injury, or
severe proparty or environmental damage (“Critical Applications”).

Ti SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUFPORT APPLICATIONS, DEVICES OR SYSTEMS OR CTHER
CRITICAL APPLICATIONS.

Inclusion of Ti products in such applications is uncerstood to be fully at the risk of the customer. Use of Ti
products in such appiications requires the written approval of an apprepriate T! otiicer. Guesticns concerning
petential risic applications should be directed to T! through a local SC sales office.

In order to minimize risks associatce with the customer's applications, adequste dasign and ¢perating
safeguards shouid be provided by the customer to minimize inherent or precedurai nazards.

Tl assumes no liability for applications assistance. customer product design, software performance, or
infringement of patents or services described herain. Nor does Tl warrant or regresent that any license, either
express or impli2d, is granted under any patent rigrit, copyright, mask work right, or otner intailectuai property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor produsts
or sarvices might be or are used. .

Copyright ® 1996, Texas Instruments Incorporated
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