Algoritma Program

1. Penekanan tombol “Setting’

2. Penekanan tombol ‘Connect’

3. Penekanan tombol ‘Check” untuk mengetahui
Slave mana yang aktif

4. Apabila tombol ‘Capturel dan/atau capture 2 * aktif berarti
slave 1dan/atau slave 2 dalam keadaan aktif

3. Untuk melihat tampilan Slave 1 atau 2 maka dapat ditekan

tombol ‘Capturel atau capture 2 *

Algoritnm Setting
1. Inssialisasi terhadap serial COMI atan COM2 vang dalam

keadaan aktif dan baudrate telah di {ix kan pada

115200 {dengan bantuan hbrary CPdrv)

Ajgoritina Coimect

FoMelakubom oot antud kondis aves? o men s

apakuh akif alaukah tidak

Algoritima Check
1. Apabila tombol Cek ditekan maka akan dikirimkan karakter

ke slave 1 (#-{@M17)

|
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. Delay selama 2 dtk agar tidak terjadi data collision

- Selama delay slave akan melakukan pengecekan, apabila dia

slave 1 maka akan dilakukan pengiriman karakter (#-@S01)

ke master sebagai tanda bahwa slave 1 dalam keadaan aktif

. Apabila delay selesat maka dikirim karakter ke slave 2

. Apabila slave 2 dalam keadaan aktif maka akan dikirim

karakter (#-@S02) sebagai tanda bahwa slave 2 aktif

. Apabila master menerima karakter-karakter tersebut maka tombol

capture akan dikondisikan aktif

Algoritnm Capture

1.

)

Apuabila tombol capture 1/2 ditekan maka master akan
mengirim karakter (#~@M1>) untuk meminta besar file ke

stave bersangkutan

. Apabila slave menerima karakter tersebut, slave bersangkutan

akan melakukan proses capture desktop dari windows
{GetwindowD<') dan mengirimkan ukuran besar file ke

master (dengan karakter #-@B0)

- Seleiah niaster menerima besar file maka dikirim periniah

agar slave bersangkutan mengirim file hasil capture

(dengan karakter #-@M1=)
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4. Slave akan menyiapkan array 8192, dimana 1-5 diist header
(#~@DO0), 6-8191 diisi data (ukuran data 8186), array ke 8192
diisi penjumlahan total dari data tersebut (sebagai checksum).

5. Slave akan mengirim paket tersebut ke master

6. Master akan mengambil data dari buffer selama itu
juga dilakukan penjumlahan terhadap nilai data tersebut

7. Bila data telah ferambil semua dari buffer , maka akan
dicocokkan penjumlahan data total oieh master dan penjumlahan
data total oleh slave.

Bila sama maka dimulai menulis data tersebut dalam file
Bila tidak sama maka master akan meminta siave untuk

mengirim ulang
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{MASTER}
unit main:

interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
ComCtrls, ToolBin, Menus, Imglist, CPDrv, ExtCtrls, S5tdCtrls, jpeg:

type
TForml = class (TForm)
StatusBar: TStatusBar;
ProgressBarl: TProgressBar:
MainMenul: TMainMenu:;
Filel: THMenultem:
Exitl: TMenulItem;
Actionl: TMenultem:
Connectl: THMenultem;
Capturel: TMenultemr
slavelli: T™enultem;
slave2l: ™enultem;
Checkslavel: TMenultem:
optionl: TMenultem;
SelectComnl: TMenultem;
CommPortDriver: TCommPortDriver:
SerollBoxl: TScrollBox:
Imagel: TImager
ToolBar?: TToolBar;
conbtn: TToolButtonr
disconbtn: TToolButton:
setbtn: TToolButton:?
checkbtn: TToolButton:
ToolButtonl: TToolButton:
caplbtn: TToolButton:
capzbtn: TToolButton:
ToolButtond: TToolButton:
exitbtn: TToclButton:
aboutbtn: TTeclButton;
Imagelistl: TImageList;
Disconnectl: TMenultem;
Aboutl: TMenultem;
procedure conbtnClick {Sender
procedure disconbtnClick (Sen
procedure betﬂf!ullLV\JHﬁde
procedure FormClose (Sender:
procedure checkbtnClick (Send
procedure CommPortDriverRec
DataSize: Cardinal);
procedure FormCreateiSender: TObject)s
procedure caplbtnClick (Sender: Tobieot):
procedure putus:
procedure
procedure
procedure =exitbtnCiick il
private
{ Private declarations /¢
public
{ Public declarstions }
end;

Aortion: TCloseAction) ;

zr: TOkject: DataFtr: Pointer:

Slavel1011

type mode=(none,service, besar,data)

var
Forml: TForml;
s,t:string:
count,savecount:integer;
slavl,slav2,capl,capd:bocleans
work :mode;



size:longinty
repeated:integer:

implementation
uses selcow, aboutmer

{SR *.DFMJ

procedure tforml.putuss

begin

commportdriver .HwFlow:=hfnone;
commportdriver .EnableDTROnCpen:=false:
commportdriver.bisconnect;

end;

procedure delav(jum:integer):
begin
repeat
dec {jum) 7
application.ProcessMessages:?
until jum=0:
end;

procedure TForml.conbtnClick (Sender: TObject)?
begin
CommFPortDriver . Parity i=ptSFarE:
1f commportdriver.connect then
begin
if commpo
begin
COlmpor vdri
commportdr
commporidr
conbtn.eha
connectl.
cutLLn.endLl tr=1

o T4oopy (commportdriver . Porti

begin

not connect.check ooy

-
At

endr

erndr-
progedure UFooap L ioooan i el ey I maot
begin

:aphbtn unable‘ ﬁfal e
=lavell.enabled:=false;
zlaveZl.enabled:=false;
checkbtn.enabled:=false;
checkslavel.enabled:=fals
commportdriver . flushhuffers true,false};
progressﬁsrl.position.=0-
statusBar.simpletext:="Disconnected’;
putus;

Disconbtn.enabled:=fzlse;
Disconnectl.enabled:i=false;

t‘[l



aconbtn.enabled:=struer

connectl.enabled:i=true;

setbtn.enabled:=true:;

gelectcoml.enabled:=true;
end;

procedure TForml.setbtnClick (Sender: TObject):
bagin

com:=tcom.Create (self)

com . ShowModal s

end;

procedure TForml.FormClose{Sender: TObject: wax Action: TCloseAction) s
hegin
if commportdriver.Connected then
begin
comeportdriver.flushbuffers (true, false)
putus:
end;
end;

procedure TForml.checkbtnClick (Sender: TObject):
begin

capl:=false;

cap2:=false;

coumportdriver.SendString (*#~@M17")
delay(2000);

commportdriver.SendString ("#~@M27') ;

end;

procedure TForml.CommFortDriverReceiveData (Sender: TCbject:
DataPtr: Pointer; DataSize: Cardinal);

var p:pchac:

kode:char:

f,tof:file;

buf, temp:array({1..5185]0of byte;

tot, tulis,baca, frame, last:longint;
begin
work :=none;
frame:=0:
commportdriver.PauseFolling:

e
H :

b I A1

pi=dataptr:
PP
wt

ot

while datasize > 0 do
begin
if work=none then s:=s+p-;
dec{datagize);
if {length(s)>4) and {work=none) then tTi=copyis,length{s)-4,5);
if work=service then koda:=p~;
if work=besar then t:=ttp~:
if work=data then
begin
if frame-0 then
begin
inc{countl
buf{count}:=inteqayr {p’:;
toti=tot+bufcount]:
end
else
last:=integer (p™) s
dec (frame) ;
end:
if t="#~@S0" then
work::=gservice;
if (work=none} and (t='#~68D0') then
begin
work:=datar



if size-savecount<8186 then
frame:=gize-savecount
else
frame:=8186;
tot:=0;
count =y
end;
if t='#~@B0" then
beagin
work i=hesar;
te="";
end;
inc (p) s
end;
if work=besar then
begin
size:=strtoint{t):
repeated:={(size div 8186)+1;
progressbarl.Positicn:=0;
progressbarl .Max:=repeated;
progressbarl.Visible:i=true;
savecount:=0;
commportdriver .FlushBuffers (true, false) s
if capl then
commportdriver.SendString ("#~GM1=") s
if cap? then
commportdriver.SendString ("#-@M2Z="}
end:
if work=data then
begin
if (tot mod 256)<>last then
begin
if capl then commportdriver.SendString{"#~EM1!"}
if capZ then commportdriver.SendString(T#~8M21")
end
else
begin
dec (repeated) ;
progressharl.Position:i=progressharl . Fosition+l:
if zavecount=0 then

begin
aszignfile(f, "cntup.jpg'):
rewrite(f, 1) ;
hlockwrite {f, buf, count);
closefiise(f) -
end
else
hegin

copyfile{‘c:\tnp.ipg’, 'c
aszignfilelf, *c:
r

civtepd i

A Torvtmnoipg T g

until (hacz = 0 ox
seek ({,zavecount)
blnckwrite (tof,buf,count)
clozefile(f)
closefile{tofl s
end;
savecount :=savecount+count;
e memol.Lines, Add (inttostr (savecount) )} ;
1f repeated=0 then
begin
imagel.Picture.LoadfFromFile("c:\tmp.ipg") 7
progresasbarl.Viaible:~falser;



1f capl then statusbar.SimpleText:='Capturing Image From Slave 1 Success':
if capZ then statusbar.SimpleText:='Capturing Image From Slave 2 Succeas';
toolbar? .Enabled:=true:
actionl.Enabled:i=true;
optionl.Enabled:=true;
aboutl.Enabled:=truer
deletefile(Tc:vtempl.jpg’) s
end
else
begin
if capl then
commportdriver.SendString (T#~@M1=");
1E cap?2 then
comaportdriver.SendString (" #~@M2=") ;
end;
end;
commpGrtdriver .FlushBuffers (true, false) ;
work:=none’
end;
if work=service then
begin
case kode of
'17 :begin
slavi:=true;
end;

)
o
o
e
b

'3':bagin

-
-

1' :bagin
slavi:=falses
end;
end;
caplbtn.enabled:=slavl;
slavell.enabled:=slavl;
capzZbtn.enabled:=slavz;
slaveZl.enahled:=slav2;
end;
gommporidriver.fontinuePollings
end:

begin
zlavii=falgers
slavZz:=false;
work t=nones
end;

commportdriver.SendString ("#~2M1> ') ;
capl:=true;
end;
: begin
commportdriver.Senditring (T#-~@8M2>")
Capt=true:;
end:
end;
toolbarZ.Enabled:=false;
actionl.Enabled:=falee;

~
A
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optionl.Enakrled:=fa
aboutl.Enabled:=fals

end;

1s

jul

i}

B

procedure TForml.aboutbtnClick(Sender: TObjéctﬁ:
begin
close:

end;

procaedure TForml.SlavellClick{Sender: TObject):
hegin

isla
acti

opti

end

Rl

proce
begin
about
about
and;

end.

_
as tmenuiten) .tag of
begin

COmIn

capli=true;
end;
begin

comaportdriver.SendString { T#-@M2 >

capZi=ftrue;
end:

barZz .Enabled:=falze;

onl.Enabled:=false;
oni.Enabled:=false;

dure TForml.exithtnClick (Sender

box:=taboutbox.Create (self) ;
box . Showlodal:

portdriver (SendString( fa- @l

mpleText:='Capturing Image in Process...Flease Wait

-
b
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islave}
unit Unditl:

interface

uses
Windows, Messages, S5ysUtils, Classes, Graphics, Controls, Forms, Dialogs,
StdCtrls, CPDrv, ComCtrls, jpeg, Menus,zhellapi:

type
TForml = class (TForm)
Labell: TLabel;
ComboBox1l: TComboBoxr
Buttonl: TButton:
CommPortDriver: TCommPortDriver:
PopupMenul : TPopupMenu;
HideMel: THMenultem:
Connectl: TMenultem:
Exitl: T™Menultem;
LabelZ: TLabel;
ComboBoxz: TComboBox:
procedure ButtonlClick (Sender: Tobject):
procedure CommPortDriverReceiveData{Sender: TObjects DataPtr: Pointers
DataSize: Cardinal) s
procedure FormCreate (Send=r: TObject):
procedure putus;
Procedure ulangr
Procedure sendfile;
procedure FormClose (Sender: TObject:; var Action: TCloseAction) s
procedure HideMelClick (Sender: TObject):
procedure ExitlClick{Sender: TObject):
procedure Jantiicon;

private
procedure lindFroc{var Msg : THMessage): override:
{ Private declarations j
pubklic
IconData @ THotifyIconDatar
IconCount : integer
i Pablic declarations }

end:

var
Foarwl: TForml;
s,t,posisi, perintah:string;
worksbooleans;

S1zZé, count, savecount:longint:

implementation

R
s

procedure TForml.WndProcivary Msg @ TMessaoo) s
var
p : TFoint;
begin
case Msg.Msg of
WM_USER + 1:
case Msg.lParam of
WM REBUTTONDOWN: begin
GetCursorFPos (p) ;
PopupMenul.Popup{p.x, p.y);
end
end’
end’
inherited;



end;

procedure tformli.putus;
begin

perlntah:=‘#~@SD’+inttostr(strtoint(posisi5+2)«

commportdriver.3endString (perintah) ;
commportdriver.HwF low:=hfnone
commportdriver. EnahlpDTROnOppn falses
counportdriver.Disconnect;

end;

Procedure Tforml.sendfile;
Var
f:file:
isizarray{l..B1lB6]of bvte:
buf:array[1..8182)of bvte;
baca: 'l'lg,!-'ljw"?
adazboolean:
a:integers
tot:longint:
begin
comuportdriver.flushbuffers (true, true) ;

assignfile(f, "ci\tmp.ipg ")

{8I-} rezet(f,l):

{8T+1s

zavecounti=count;

seek (f, countl s

ada:=(I0result=0);

if ada then
if commportdriver.connected then
begin

blockread(f,izdi,size
bux[ij'“l!twqer('# ¥z
buf{zj:=integar{*~');
bufig]. integer{'@7);
buf[d]} s=integer{'D")
buf{5j :=integec (07} ;
toti=0;
for z2:=1 to haca do
begin
Faf{b+al =151
toti=tat+is
end;

4

buf{t+bacal t=tot mod 256;
commportdriver .senddata {@buf, 6+baca) -
count r=count+baca;

Pracedule
var
f:f1le;
izizarray{l..818
buf:arxray{i..81%2
bacasinteger:
ada:booleans
arinteqer;
tot:longint:
begin
commportdriver.flushbuffers (true, true);
azsignfile(f, 'c: tmp.ipg") 7
{57~} reset(f,1}:
($1+}:
count :=savecount;
zeak {f,count) ;



ada:={I0result=9)
if ada then
if commportdriver.connected then
begin
blockread(f,isi,sizeof {(isi) ,baca);
buf[1l] :=integer (%) :
buf (2] :=integer ('~ ") s
buf{3] :=inteqger ('@");
buf{4}:=integer (D"}
buf{5} :=integer ('0%) ;
tot:=0-
for a:=1 to baca do
begin
buf{b+a}:i=igilal-
tot:=tot+izifal s
and; .

buf [6+baca) :=tct mod 2567
commportdriver.senddata (@buf, &+baca)
count :r=count+bacar
and;

closefile(f}:;

end:

procedura capture;
var gam:itbitmap:
ip :Tdpeglmage:;
hand:hdco:
begin
gam:=tbitmap.Creates
hand i=getwindowde (Getdesktop@indow) ;
gam,Width:=screen.Width:;
gaw Helight :=screen.Hzaight;
bitblt {gam.Canvas.Handle, §,0,gam.Width,gam.Height, hand, 0,0, srccopy) ¢
jp = Tdpeglmage.Create:
try
with jp deo
begin
Assign (gam) ;
SaveToFile{'c:\tmp.ipg ) :
end:;
finally
jp.Free;
end;
gam.Fres

end;

~

procedure Trorml.ButtonlClick (Sender: TGhiectl:
begin
if

‘Connact'y then

case ComboBoxZ.ItemIndex of

0: poziziz='1";
1: posigi:="2";
else posisi:=*1";
end;
if commportdriver.connect then
begin
if comuportdriver.getlinestatus={]} then
begin
comreportdriver .AwFlow:=hfRTSCTS;
commportdriver .EnableDTROnOpen:=true;
commportdriver.checklinestatusi-true;



+pnﬂi$il

endString (perintah) ;

application.MessageBox (pchar{'Could not connect '+#13+ Try another port®), "Erro
message Beep(ﬂ);
end;
end
else

putus;

if CommPorthriver.Connected then
begin
forml.Captior
nnffonl Caption:="iil
connectl.Caption:="0
end
else
bhegin
buttonli.Caption:="'Connect’:
nnectl.lapticn:i='Connsct’® s
end;
gantiicons
end;

procedure TForml.
DatabPtr: Fointe
var pipchar;
kade:chars
f:file of byt=s

CammPortDriverReceivelata (Sender: TCbject:s
er: DatafSize: Cardinal) s

“GmﬁpuLtj
work:i=fal

P
Sa= i

pi=aataprrs
tr=""r
while datasizes > U do
begin
Sr=24pT
dprfﬁaf Trzen

if ean“ 2 ,, and {(work=false) then t:=copy(s,length{s)-4,%);

comeportdriver.ContinuePelling:

end;
'»':begin
capturey
RzzignFile(f, "ci\tup-ipg')
Reset (£) 7

sirer=filesize(f)

s:=inttostrisize};

clogefile (f)

count :=Gr

commportdriver.SendString {("#~@B0'+s) ;
end;

'=":begin

sendfiley
end ;



T :begin
ulang:
end’
end;
if (i{kode='=") ox (kode='!")})and(size>0)and
bagin
uttonl.Enabled:=falser
for a:=0 te 2 do
popupmenul.Itens(a] .Enabled:=fals
end;
if {(kode='='} or fkode="!")land(size>l}and
bagin
buttenl.Enabled:=ftruer
for a:=0 to 2 do
popupmenul .Items[a] .Enakled:=true;
and:
end?

[\l

H

procedure tforml.gantiicaon:
hegin
if commportdriver.Connected then
IconData.hIcon := Application.Icon.Handle
else
TconData.hIcon := LoadIcon(0, IDI HAND) ;

Application.Title := TimeToStr (How iy
StrPCopy (ToonData.szTip, Applicaticn.Title}s
Shell NotifyIcon{HIM MODIFY, BIconbata) !

end’

procedure TForml.FormCreate (Sender: TChiecot)
begin
worki=fzlze;
Eorderlcons
IcanCount =2
Iceonbata.cbhSiz
IconData.Wnd
ToonData.ull
onhata . uFls

Bl

[ H.|

b\lluif;h w7
Showlindow (App
posisii="1";
gantiicon;

endr

precedure TForml.FormUlose {Zender: TOhject;

P R

e
i
“

procedure TForwl.HideMelClick(Sender: TObjec
begin
if hidemel.Caption='§Hide Me' then
begin
closer
end
else
begin
Forml.shows
ShowWindow{Application.Handle, S®_HIDE):
hidemel.Caption:="'&Hide Me';

jsizeﬁ)count) then

{size=count}

vary

t)r

then

TCloseaiction) s



exitr
end
end’

procedure Trorml.ExitlClick {(Sender: TOhject) s
begin

putus;

Shell WotifyIcon(NIM DELETE, @IcconData)
Application.ProcessMessages?
Application.Terminate:

end;

~

end.
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- MAXIVI

de-Power, Slew-Rate-Limited
RS-485/RS-422 Transceivers

General Description

The MAX481, MAX483, MAX485, MAX487-MAX491, and
MAX1487 are low-power wransceivers for RS-485 and RS-
422 communication. Each part contains one driver and one
receiver. The MAX483, MAX487, MAX488, and MAX489
feature reduced slew-rate drivers that minimize EMI and
reduce reflections caused by improperly terminated cables,
thus allowing error-free data transmission up to 250kbps.
The driver slew rates of the MAX481, MAX485, MAX450,
MAX491, and MAX1487 are not limited, allowing them 1o
transmit up to 2.5Mbps.

These transceivers draw between 120pA and S00pA of
supply current when unloaded or fully loaded with disabled
drivers. Acditionally, the MAX481, MAX483, and MAX487
have a low-current shutdown mode in which they consume
only 0.1uA. All parts operate from a single 5V supply.
Drivers are short-circuit current limited and are protected
against excessive power dissipation by thermal shutdown
circuitry that places the driver outputs into a high-imped-
ance state. The receiver input has a fail-safe feature that
guarantees a logic-high output if the input is open circuit.

The MAX487 and MAX1487 feature quarter-unit-load
recewver input impedance, allowing up to 128 MAX487/
MAX1487 transceivers on the bus. Full-duplex communi-
cations are obtained using the MAX488-MAX491, while
the MAX481, MAX483, MAX485, MAX487, and MAX1487
are designed for half-duplex applications.

Applications
Low-Power RS3-485 Transceivers

Low-Power RS-422 Transceivers

Level Translators

Transceivers for £MI-Sensitive Applications
Industrial-Control Local Area Networks

Features

4+ In pMAX Package: Smallest 8-Pin SO

4+ Slew-Rate Limited for Error-Free Data
Transmission (MAX483/487/488/489)

+ 0.1pA Low-Current Shutdown Mode
(MAX481/483/487)

4+ Low Quiescent Current:
120pA (MAX483/487/488/489)
230pA (MAX1487)
300pA (MAX481/485/490/491)

+ -7V to +12V Common-Mode Input Voltage Range

¢ Three-State Qutputs

+ 30ns Propagation Delays, 5ns Skew
(MAX481/485/490/491/1487)

¢ Full-Duplex and Half-Duplex Versions Available

¢ Operate from a Single 5V Supply

¢ Allows up to 128 Transceivers on the Bus
(MAX487/MAX1487)

¢ Current-Limiting and Thermal Shutdown for
Driver Overload Protection

Ordering Information

PART TEMP. RANGE PIN-PACKAGE
MAX481CPA 0°Cto +70°C 8 Plastic DIP
MAX481CSA 0°C 1o +70°C 8 SO
MAX481CUA 0°Cto +70°C 8 pMAX
MAX481C/D 0°Cto +70°C Dice”

Ordering Information continued at end of data sheet.
* Comact factory for dice specifications.

Selection Table

PART HALF/FULL | DATA RATE | SLEW-RATE | LOW-POWER RED(':‘ﬁI’\éI'E*RI Qéj JiSR%ﬂ:irT TF:‘A‘JI\?QSBIAEF?T(I)E';S PIN
NUMBER | DUPLEX {Mbps) LIMTED | SHUTDOWN ENABLE 1A) ON BUS COUNT
MAX481 Half 25 No Yes Yes 300 32 8
MAXA483 Haltf 0.25 Yes Yes Yes 120 32 8
MAX485 Half 25 No No Yes 300 32 8
MAX487 Haif G.25 Yes Yes Yes 120 128 2
MAX488 Full 025 Yes NO No 120 . 32 3
MAX489 Full 0.25 Yos WO Yes 120 32 14
MAX480 Full 25 No No No 300 32 g
MAX491 Fult 2.5 No No Yes 300 32 14
MAX1487 Half 2.5 No No Yes 230 128 8

MMAXIMN _ Maxim Integrated Products 1

For free samples & the latest literature: hitp://www.maxim-ic.com, or phone 1-800-998-8800

PE

Universttas .0 niz Widye e

SURABAYA

2

avuaid

LBVLXVIN/L6VXVIN-LBYXVIN/S8YXYIN/EBY X YIN/LBY X YN



Low-Power, Slew-Rate-Limited
RS-485/RS-422 Transceivers

ABSOLUTE MAXIMUM RATINGS

Supply Votage (VCC) .. 12v
Control input Voltage (RE, DE).................. -0.5V to {Vcc + 0.5V)
Driver Input Voltage {Dl)......c.cocoovveiiiverenan -0.5V o {Vce + 0.5V)
Driver Output Voltage (A, B)........ccoooeeiiiie -8Vto +12.5V
Receiver Input Yoltage {A, B) ..o, BV 1o +12.5V

Receiver Qutput Voltage (RO)........ 0.5V 10 (Ve G +0.5V)
Continuous Power Dissipation (Ta = +70°C)
8-Pin Plastic DIP {derate 9.09mW/°C above +70°C) ... 72TmW
14-Pin Plastic DIP (derate 10.00mW/°C above +70°C) ..800mwW

14-Pin SO (derate 8.33mW/°C above +70°C)
8-Pin yMAX (derate 4. 1mwW/°C above +70°C)
8-Pin CERDIP (derate 8.00mW/°C above +70°C)......... 640mwW
14-Pin CERDIP {derate 9.09mW/°C above +70°C}....... 727TmwW
Operating Temperature Ranges
MAX4_ _C_ _/MAXI487C_A ...
MAX4_ _E_ _/MAX1487E_A..
MAX4_ _MJ_IMAXT48TMIA .. -55°C t0 +125°C
Storage Temperature Range ............. ..-65°C 1o +160°C

. 0°Cto +70°C
...-40°C to +85°C

MAX481/MAX483/NIAX485/MAX487-MAX491/MIAX1487

8-Pin SO (derate 5.88mW/°C above +70°C)................. 4711TmwW Lead Temperature (soldering, 105€C) .......c.oevvovernrnnen, +300°C

Stresses beyond those listed under "Absolute Maximum Ralings”™ may cause penmanent damage 1o the gevice. These are stress ratings only. and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

DC ELECTRICAL CHARACTERISTICS

(Vce = 5V £5%. Ta = Tain to Tmax, unless otherwise noted.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Differential Driver Output (notoad} { Voo 5 Y%
Differential Driver Output Voo2 R = 5002 (R5-422) 2 v
(with load) R = 27Q (RS-485), Figure 4 1.5 5
Change in Magnitude of Driver
Differential Output Voltage for AVoD R = 27Q or 509, Figure 4 0.2 \Y
Complementary Output States
Driver Common-Mode Output B .

Voltage Voc R = 27Q or 5042, Figure 4 . 3 Y
Change in Magnitude of Driver
Common-Mode Quiput Voltage AVop R = 270 or 5040, Figure 4 0.2 v
for Complementary Output States
Input High Voltage ViH DE. DI, RE 2.0 v
Input Low Voltage Vig DE, D1, RE 0.8 v
Input Current linn DE. DI, RE =2 uA
DE = OV: _
Ve = OV or 5.25V, Vin = 12v 10 A
Input Current all devices except Vi = TV 08
A B) Nz | MAX487/MAX1487 N -
MAX487/MAX1487. VIN = 12V 0.25 A
DE = OV, Voc =0V or 5.25V | vy = .7v 0.2 m
Receiver Differential Threshold
Voliage VTH IV EVeMEI2Y 0.2 0.2 \
Receiver [nput Hysleresis AVTH Vem = 0v 70 mvy
Receiver Output High Voltage VoH fg = -4mA, Vip = 200mV 35 v
Receiver Output Low Voitage Vou lo = 4mA, Vip = -:200mV 0.4 \
Three-State (high impedance) .
Output Current at Receiver lozr | 04V<Vo <24V =1 pA
-1V VoM €12V, alt devices except 12 K
MAX4B7/MAX 1487 o
Receiver Input Resistance RN -
-V VoM s 12V, MAX487/MAX1487 48 k2
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Low-Power, Slew-Rate-Limited
RS-485/RS-422 Transceivers

DC ELECTRICAL CHARACTERISTICS (continued)

(Vce = 5V £5%. Ta = Tvin to Tmax, unless otherwise noted.) (Notes 1, 2)

PARAMETER SYMBOCL CONDITIONS MIN TYP MAX | UNITS
MAX488/MAX489,
DE, DI, RE = OV or Voo 120 250
MAX490/MAX491,
DE. DI RE = OV or Ve 300 500
No-Load Supply Current MAX481/MAX485, DE = Vce 500 900
(Noéte 3) PRy icc | RE=0Varvee DE = OV 300 500 pA
MAX1487, DE = Vcc 300 500
RE = 0V or Vce DE - OV 230 400
MAX483 350 650
MAX483/MAX487, DE = 5V
RE = OV or Vee MAX487 250 400
DE = OV 120 250
Supply Current in Shutdown ISHDN MAX481/483/487, DE = OV, RE = Ve 0.1 10 HA
Driver Short-Circuit Current,
Vo = High losni -7V <VQ <12V (Note 4) 35 250 mA
Driver Short-Circuit Current,
Vo = Low 10sD2 -7V < Vo <12V (Note 4) 35 250 mA
Receiver Short-Circuit Current losr OV<Vo<vVee 7 a5 mA

SWITCHING CHARACTERISTICS—MAX481/MAX485, MAX490/MAX491, MAX1487

{Vce = 5V £5%. Ta = Tvin to TMax. unless otherwise noted.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
) PLH Figures 6 and 8. RpiFr = 54Q, 10 30 60

Driver Input 10 Output oy ij - CL2 = 100pF 30 0 0 ns

Driver Qutput Skew to Qutput tskEw | Figures 6 and 8, Roirr = 54Q. Ciy = CL2 = 100pF 5 10 ns
Figures 6 and 8, | MAX481. MAX485, MAX1487 3 15 40

Driver Rise or Fall Time R tF RpiFF = 540 MAX490C/E, MAX491C/E 5 15 25 ns
Ci1 = CL2 = 100pF [ MAX490M, MAX49TM 3 15 40 '

Driver Enable to Output High ZH Figures 7 and 8. Cr = 100pF. S2 closed 40 0 s

Driver Enable to Qutput Low tzL Figures 7 and 9, Ci = 100pF, S1 closed 40 70 ns

Driver Disable Time from Low wz Figures 7 and 8. C = 15pF, $1 closed 40 70 ns

Driver Disable Time from High tHz Figures 7 and 9, Cy = 15pF, S2 closed 40 70 ns
Figures 6 and 10, | MAX481, MAX485, MAX1487 20 90 200

Receiver Input o Qutpur IPLH, IpHL § RDiEE = 540, MAX490C/E, MAX491C/E 20 a0 150 ns
CL1 = CL2 = 100pF T MAX490M:, MAX49TM 20 90 200

tPLH - tpHL | Differentiat Figures 6 and 10, Rpirr = 544,

Receiver Ste|w isko CLg‘l = Ci2 = 100pF 13 s

Receiver Enable to Qutput Low 7L Figures 5and 11. CrL = 15pF, S1 closed 20 50 ng

Receiver Enable to Cutput High 17+ Figures 5and 11. Cre = 15pF. S2 closed 20 50 ns

Receiver Disable Time from Low 1z Figures 5 and 11, CgL = 15pF, $1 closed 20 50 ns |

Receiver Disable Time from High tHz Figures 5 and 11, Cr = 15pF. S2 closed 20 50 ns

Maximum Data Rate fmax 2.5 ' Mbps

Time to Shutdown ISHON | MAX481 (Note 5} 50 200 600 ns

IMNAKXLMN : ' 3
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Low-Power, Slew-Rate-Limited
RS-485/RS-422 Transceivers

SWITCHING CHARACTERISTICS—MAX481/MAX485, MAX490/MAX491, MAX1487 (continued)

(Vce = 5V £5%. Ta = TMin to TMax, unless otherwise noted.) (Notes 1, 2)

MAX481MIAX483/MAX485/MAX487-MAX491/MAX1487

PARAMETER SYMBOL CONDITIONS MIN TYP MAX [ UNITS
Driver Enable from Shutdown to . _
Output High (MAX481) 1zH(sHDNY | Figures 7 and 9. Ci = 100pF, S2 closed 40 100 ns
Driver Enable from Shutdown to .
Output Low (MAX481) tzisHoN) | Figures 7 and 8. Cy = 100pF, S1 closed 40 100 ns
Receiver Enable from Shutdown Figures 5 and 11, C = 15pF, S2 closed,
10 Output High (MAX481) ZHISHDNY | o~ J oy 3001000 1 ns
Receiver Enable from Shutdown Figures 5 and 11. C_ = 15pF, $1 closed,
10 Output Low (MAX481) WZLSHON) | g7 A ~ oy 3001000 | ns
SWITCHING CHARACTERISTICS—MAX483, MAX487/MAX488/MAX489
{Vce = 5V £5%, Ta = Tmm to TMax. unless otheswise noted.) (Notes 1, 2)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
) tPLH Figures 6 and 8, Rpirr = 548, 250 800 2000
Driver Input to Qutput
P p ] CL1 = CLa = 100pF 250 800 2000 | ™
. Figures 6 and 8, RpiFr = 5442,
Driver Output Skew to Cutput ISKEW Ci1 = CLz = 100pF 100 800 ns
) . . Figures 6 and 8, RpiFr = 54Q,
Driver Rise or Fall Time R IF Ci1=Cuiz = 100pF 250 2000 ns
Driver Enable to Qutput High tzH Figures 7and 9. C| = 100pF. S2 closed 250 2000 ns
Driver Enable 10 Qutput Low tzL Figures 7 and 8, C; = 100pF. S1 closed 250 2000 ns
Driver Disable Time from Low 1z Figures 7 and 3. C = 15pF, S1 closed 300 3000 ns
Driver Disable Time from High tHZ Figures 7 and 8, Cy = 15pF, S2 closed 300 3000 ns
. tPLH Figures 6 and 10, RDIFF = 540, 250 2000
Receiver input to Output —
P P PHL CL1 = Ci2 = 100pF 250 2000 e
| teLH - tpre | Differentiat Figures 6 and 10, RpiFF = 54€2,
t 1
Receiver Skew SKD Ci1 = Crz = 100pF oo ns
Receiver Enable ta Qutput Low t7e Figures 5 and 11, Cr. = 15pF, 51 closed 20 50 ns
Receiver Enable to Output High 1ZH Figures 5 and 11, Cr = 15pF, S2 closed 20 50 ns
Receiver Disable Time from Low 1z Figures 5 and 11, Cry = 15pF. S1 closed 20 50 ns
Receiver Disable Time from High tHZ Figures 5 and 11, Cry = 15pF. S2 closed 20 50 ns
Maximum Data Rate fmax tPLH, tPHL < 50% of data pericd 250 kbps
Time to Shutdown ISHDN MAX483/MAX487 (Note 5) 50 200 600 ns
Driver Enable from Shutdown to . MAXA483/MAX487, Figures 7 and 9, 2000 n
Qutput High ZHEHONI ) 100pF, S2 closed s
Driver Enable from Shutdown o . MAX483/MAXA87. Figures 7 and 9. 2000 e
Output Low SUSHUN | o L 100pF, S1 closed >
Receiver Enable from Shutdown | MAXA483MAX487, Figures 5 and 11, 2500 a
10 Output High CHHDNN )~ 18pF, S2 closed >
Receiver Enable from Shutdown : MAX483/MAX487, Figures 5 and 11, 2500 as
10 Output Low ZUSHOND | ¢~ 15pF, S1 closed

MAXILMN




NOTES FOR ELECTRICAL/SWITCHING CHARACTERISTICS

Note 1: All currents into device pins are positive; all currents out of device pins are negative. Al voltages are referenced to device

Note 2:
Note 3:
Note 4:
Note 5:

Low-Power, Slew-Rate-Limited
RS-485/RS-422 Transceivers

ground uniess otherwise specified.
All typical specifications are given for Voo

=5Vand Ta = +25°C.

Supply current specification is valid for loaded transmitters when DE = OV,
Applies 10 peak current. See Typical Operating Characteristics.

The MAX481/MAX483/MAX487 are put into shutdown by bringing RE high and DE low. If the inputs are in this state for less
enter shutdown. If the inputs are in this state for at least 600ns, the parts are

than 50ns, the parts are guaranteed not to

guaranteed to have entered shutdown. See Low-
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MAX481/MAX483/MAX485/MAX487-MAX491/MAX1487

Low-Powet; Slew-Rate-Limited
RS-485/RS-422 Transceivers

Typical Operating Characteristics (continued)

Vece = 5V, Ta = +25°C, unless otherwise noted.)

OUTPUT CURRENT vs. OUTPYUT CURRENT vs. MAX481/MAX485/MAX4S0/MAX 49T
BRIVER QUTPUT LOW VOLTAGE DRIVER OUTPUT HIGH VOLTAGE SUPPLY CURRENT vs. TEMPERATURE
140 : 120 z 600 T T T I r .
/h g g MAXA48YMAXABS: DE = Vg, RE - X 2
120 / \ 100 500 E
= = =
E 100 £ \ <
e \ o 80 2 400
- P-4 z
& 80 & \‘ &
3 \ S -60 = 2 300
2 60 bt - MAX48S; DE = 0, RE = X,
2 E.D: .40 Z 200 MAX4GT OE=RE=0 _
S 4 5 [ MAXASMAX491; OE - E < ]
=S ] [=] 7]
20 -20 100 ]
J MAX$81; DE < 0, RE = Vgr
0 0 0 t 4
0 2 4 6 8 0 12 76543210123 45 50 .25 0 25 50 75 100 125
OUTPUT LOW VOLTAGE (V) QUTPUT HIGH VOLTAGE {V} TEMPERATURE (°C)
MAX483/MAX487-MAX489 MAX1487
SUPPLY CURRENT vs. TEMPERATURE SUPPLY CURRENT vs. TEMPERATURE
600 . 600 .
500 560
=z =
ES =
£ 400 MAX883: DE = Vg, RE = X 5 400
o I} &
x B MAX1437; OF « Yy, RE - X} L
Z 30 - g %0 ——
< MAX437: DE - Ve, T = X > S 0 O O
P = = g 20 — ]
2 | om0 x 2 [wenocoumx
b 1 -
100 F———— 100
MAXSGIMAX4BT; OF - 0, RE - Ve
o 1 + + 4 4 0
50 25 0 25 5¢ 75 100 125 -60 40 -20 O 20 40 60 80 100120 140
TEMPERATURE (°C) TEMPERATURE (°C}
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Low-Power, Slew-Rate-Limited
RS-485/RS-422 Transceivers

Pin Description

PIN
MAX481/MAX483/
MAXA85/MAX487/ Woaned e | NAME FUNCTION
MAX1487
DIP/SO | pMAX DIP/SO | pMAX DIP/SO
1 3 5 4 5 RO Receiver Output: Il A > B by 200mV, RO will be high;
If A < B by 200mV, RO will be low.
5 4 . . 3 o Receiver Output Enable. RO is enabled when RE is low; RO is
high impedance when RE is high.
Briver Output Enable. The driver outputs, Y 2nd Z, are enabled
by bringing DE high. They are high impedance when DE is low. If
3 5 — — 4 CE the driver outputs are enabled, the parts function as line drivers.
While they are high impedance, they function as line receivers if
RE is low.
4 6 3 5 5 DI Driver Input. A fow on Dl forces output Y low and output Z high.
Similarly, a high on Di forces output Y high and output Z low.
5 7 4 6 6,7 GND Ground
— — 5 7 9 Y Noninverting Driver Output
— — 6 8 10 z Inverting Driver Qutput
6 8 — — — A Noninverting Receiver Input and Noninverting Driver Output
— - 8 2 12 A Noninverting Receiver Input
7 1 — — — B Inverting Receiver Input and Inverting Driver Output
— — 7 1 11 B inverting Receiver input
8 2 1 3 14 Vce Positive Supply: 4.75V € Vce £ 5.25V
— — — — 1,813 N.C. No Connect—not internally connected
TOP VIEW . MAXIMN
RO E:ﬁj_ 8] vee MAX481
— MAX483
re 2] 1] s MAX485 oF
3 MAX487
o [3) —{el 4 o .~ MAX1487 o
o {4] aEs RO Eﬁ]»—]_ ] vec b L
= 1,B B
% 2 R R
D‘f_’jo o 5] AN aY ™
. A A RO
R 5] GND -
J51 PP L ] ]
e (2] makesr 1] ow B
MAX483
ol s [go
or {4 MAX487 OE
R l: MAX1487 E '
NOTE: PIN LABELS Y AND 7 ON TIMING, TEST, AND WAVEFORM DIAGRAMS REFER TO PINS A AND B WHEN DE IS HIGH.
HMAX TYPICAL OPERATING CIRCLIT SHOWN WATH DIP/SO PACKAGE.

Figure 1. MAX481/MAX4B3/MAX485MAX487/MAXT487 Pin Configuration and Typical Operating Circuit

MNAXIMN : 7
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MAX481/MNMAX483/MAX485/MAX487-MAX491/MAX1487

Low-Power, Slew-Rate-Limited

RS-485/RS-422 Transceivers

TOP VIEW

T
L] Vee MNMAXIMN vee
vee [1] ﬁ@ A [ MAX488 |
R0 E 3 B MAX490
o1 [3] 6]z l 5 ¥
i ol L S N 00 @ -
DiP/SO
Ly foh
. 2
o< [Ty 000 o He
0] i 22 = LL
a2} manss 7]V
MAX490
vee [3] 6] ono T
R0 4] [5]o GND GND
HMAX NOTE: T¥PICAL OPERATING CIRCUIT SHOWN WATH DIP/SO PACKAGE
Figure 2. MAX488/MAX4390 Pin Configuration and Typical Operating Circuit
TOP VIEW OE Vee MAXIMN Vee RE
|4 I 14 MAX489 I |
. < MAX491
we [1] 1] vec sy
ro {2] hafwe. o sl 10 Tﬂgm [
RE [3] 12] 4 i
oe [¢] —ule A
oo [6] 5 ]v 8
oo [7] s Jnc  wc LB
3] Je 11
DIPISO RE GND GND  DF
Figure 3. MAX489/MAX491 Pin Configuration and Typical Operating Circuit
Applications Information MAX487/MAX1487:

The MAX481/MAX483/MAX485/MAX487-MAX491 and

MAX1487 are low-power transceivers for RS-485 and RS-
422 communications. The MAX481, MAX485, MAX490,
MAX491, and MAX1487 can transmit and receive at data
rates up to 2.5Mbps, while the MAX483, MAX487,
MAX488. and MAX489 are specified for data rates up to
250kbps. The MAX488-MAX491 are full-duplex trans-
ceivers while the MAX481, MAX483, MAX485, MAX487,
and MAX1487 are half-duplex. In addition, Driver Enable
{DE) and Receiver Enable (RE) pins are included on the
MAX483., MAX485, MAX487, MAX489,

MAX481,

MAX491. and MAX1487. When disabled, the driver and
receiver outputs are high impedance.

128 Transceivers on the Bus
The 4BkQ, V4-unit-load receiver input impedance of the
MAX487 and MAX1487 allows up to 128 transceivers
on a bus, compared to the 1-unit load (12kQ input
impedance) of standard RS-485 drivers {32 trans-
ceivers maximum). Any combination of MAX487/
MAX1487 and other R5-485 ransceivers with a total of
32 unit loads or less can be put on the bus. The
MAX481/MAKX483/MAKABS and MAX488-MAX491 have
standard 12k£2 Receiver input impedance.

MAXIMN




Low-Power, Slew-Rate-Limited

RS-485/RS-422 Transceivers

Test Circuits

TEST POINT L3
RECEVER o 3/ v
CHCT AN A GO VT e
CaL
ispf | L

- SN

52

L

Figure 4. Driver DC Test Load

Figure 5. Recefver Timing Test Load

K} °
DE Cit RS
Y

50062 : st
ouTRUT |
UNDER TESY I vV
**\’1
)

C

Uplc

Figure 6. Driver/Receiver Timing Test Circuit

MAX483/MAXA487TMAX488/MAX489:
Reduced EMI and Reflections

The MAX483 and MAX487-MAX489 are slew-rate limit-
ed. minimizing EMI and reducing reflections caused by
improperly terminated cables. Figure 12 shows the dri-
ver output waveform and its Fourier analysis of a
150kHz signal transmitted by a MAX481, MAX485,
MAX490, MAX491. or MAX1487. High-frequency har-

MAXKAMN

Figure 7. Driver Timing Test Load

monics with large amplitudes are evident. Figure 13
shows the same information displayed for a MAX483,
MAX487, MAX488, or MAX489 transmitting under the
same conditions. Figure 13's high-frequency harmonics
have much lower amplitudes, and the potential for EMI
is significantly reduced.
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MAX481/MAX483/MAX485/MAX487-MAX491/MAX1487

Low-Power, Slew-Rate-Limited
RS-485/RS-422 Transceivers

Switching Waveforms

v

Di 15V

Vo
Y ? ?
, 12¥o Voyre =¥ () -V (2
*]
Voire ov 10% 90% 0% 10%
Vo
@ t

15kew = | toiw - tom |

w
DE 15v e
o A — -
; — — 170 (SHDN). 12U {17 —
| U AR
v \-\2-3‘/ OUTPUT NORMALLY LOW VoL +05V
[o:R
QUTPUT NORMALLY HIGH
v.Z v
2V \_l Vou -0.5V
W L
=% [ (zH(sHoN). lz —|

Figure 8. Driver Propagation Delays

Figure 9. Driver Enable and Disable Times (except MAX488 and
MAX450)

Vou
RO 1
Vo 1.5V
B Vig PHL
Vip w

outTPUT

15V T
LR -
INPUT o

W
RE 15V L« 1 5v
oV _/
— |tz 2L 7 —w
Vee N
RO -V OUTPUT NORMALLY LOW Vo + 05V
QUTPUT NORMALLY HIGH
RO ;/1; Vou - 05V
oy ———
= 1 GHSHON). TH  —

Figure 10. Receiver Propagation Delays

Table 1. Transmitting

Figure 11. Receiver Enable and Disable Times (except MAX488
and MAX490) :

Function Tables (MAX481/MAX483/MAX485/MAX487/MAX1487)

Table 2. Receiving

INPUTS QUTPUTS
RE DE ol z Y

X 1 1 0 1

X 1 ¢} 1 0

0 0 X High-Z High-7

1 0 X High-Z* High-Z*
X = Don't care
High-Z = High impedance

* Shutdown mode for MAX4B1/MAX4BIMAX48T

10

INPUTS OUTPUY
RE DE A-B RO
0 0 > +0.2V
0 0 <02V 5
0 ¢} Inputs cpen
i o X High-Z*
X = Don'i care

High-Z = High impedance
* Shutdown mode for MAX481/MAX483/MAX4BT

MAXILAA




Low-Power, Slew-Rate-Limited

RS-485/RS-422 Transceivers

10dB/div

S00kHZ/div

10dB/dwv

OHz SMHz
500kHz/div

Figure 12. Driver Qutput Waveform and FFT Piot of MAX481/
MAX485/MAX490/MAX491/MAXT487 Transmitting a 150kHz
Signal

Low-Power Shutdown Mode

(MAX481MAX483/MAX487)
A low-power shutdown mode is initiated by bringing
both RE high and DE low. The devices will not shut
down uniess both the driver and receiver are disabled.
In shutdown, the devices typically draw only 0.TuA of
supply current.

RE and DE may be driven simultanequsly; the parts are
guaranteed not to enter shutdown if RE is high and DE
is low for tess than 50ns. if the inputs are in this state
for at least 600ns, the parts are guaranteed to enter
shutdown.

For the MAX481, MAX483, and MAX487, the tzH and
tz1 enable times assume the part was not in the low-
power shutdown state (the MAX485/MAX488-MAX491
and MAX1487 can not be shut down). The {ZH(SHDN;}
and tZL(SHDN) enable times assume the parts were shut
down (see Electrical Characieristics).

It takes the drivers and receivers longer to become
enabled from the low-power shutdown state
{1ZH(SHDN). 1ZL{SHDN)) than from the operating mode
(tzH. tzL). (The parts are in operating mode if the RE,
DE inputs equat a legical 0.1 or 1.1 0r 0, 0.)

M AXIMN

Figure 13. Driver Output Waveform and FFT Plot of MAX483/
MAX487-MAX483 Transmilting a 150kHz Signal

Driver Output Protection
Excessive output current and power dissipation caused
by faulis or by bus contention are prevented by two
mechanisms. A foldback current limit on the ocutput
stage provides immediate protection against short cir-
cuits over the whole common-mode voltage range (see
Typical Operating Characteristics). In addition, a ther-
mal shutdown circuit forces the driver outpuis into a
high-impedance state if the die temperature rises
excessively.

Propagation Delay
Many digital encoding schemes depend on the differ-
ence between the driver and receiver propagation
delay times. Typical propagation delays are shown in
Figures 15-18 using Figure 14°s test circuit.

The difference in receiver delay times, | tpeH - tPHL |, is
typically under 13ns for the MAX481, MAX485,
MAX490, MAX491, and MAX1487 and is typically less
than 100ns for the MAX483 and MAX487-MAX489,

The driver skew times are typically 5ns (10ns max) for
the MAX481, MAX485, MAX490, MAX491, and
MAX1487. and are typically 100ns (800ns max} for the
MAX483 and MAX487-MAX489.

11
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MAX481/MAX483/MIAX485/AX487-MAX491/MAX1487

Low-Power, Slew-Rate-Limited
RS-485/RS-422 Transceivers

TILIN RECEIVER
tr. tf < 6ns out
Figure 14. Receiver Propagaticn Delay Test Circuit
A 8
) Vee =5V
500mv/div = S00mV/div Ve =5V
Ta=+25"C Ta=+25°C
B A
RO
2Vidiv
2vidiv
RO
20ms/div 20nsidiv

Figure 15. MAX481/MAX485/MAX490/MAX491/MAX 1487
Receiver tPHi

Figure 6. MAX481/MAX485/MAX490/MAX4GT/IMAX 1487
Receiver tpLH

A
500mvidiv Voo = 5V
Ta=+25°C
8
RO
Nidw

400ns/div

B

S00mVdiv Ve = 5V
Ta=+25°C
A
2vidiv
RC
400ns/div

Figure 17. MAX483, MAX487-MAX489 Receiver tpHL

12

Figure 18. MAX483. MAX487-MAX489 Receiver tptH
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Low-Power, Slew-Rate-Limited
RS-485/RS-422 Transceivers

Line Length vs. Data Rate
The RS-485/RS-422 standard covers line lengths up to
4000 feet. For line lengths greater than 4000 feet, see
Figure 23.

Figures 19 and 20 show the system differential voltage
for the parts driving 4000 feet of 26AWG twisted-pair
wire at 110kHz into 1204 loads. ’

Typical Applications
The MAX481, MAX483, MAX485, MAX487-MAX491, and
MAX1487 transceivers are designed for bidirectional data
communications on muilipoint bus transmission lines.

Figures 21 and 22 show typical netwark applications
circuits. These parts can also be used as line
repeaters, with cable lengths longer than 4000 feet, as
shown in Figure 23.

To minimize reflections, the line should be terminated at
both ends in its characteristic impedance, and stub
lengths off the main line should be kept as short as possi-
ble. The slew-rate-limited MAX483 and MAX487-MAX489
are more {olerant of imperfect termination.

ol sV

o

18y

V-V oV
SV

RO V

v

2psidiv

] 5V

ov

w

Vy-V3 ov
v

RO sV

av

2usidiv

Figure 19. MAX481/MAX485/MAX490MAX491/MAXT487
Systern Differential Voltage at 110kHz Driving 4000ft of Cable

Figure 20. MAX483, MAX487-MAX489 Systern Differential
Voltage at 110kHz Driving 4000ft of Cable
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Figure 21. MAX481/MAX483/MAX485MAX487/MAXT487 Typical Half-Duplex RS-485 Network
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MAX481/MAX483/MAX485/MAX487-MAX491/MAX 1487

Low-Power, Slew-Rate-Limited
RS-485/RS-422 Transceivers
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[T 1l | 11 MAX490
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NOTE: RE AND DE ON MAX489/MAX497 ONLY.
figure 22. MAX488-MAX491 Full-Duplex RS-485 Nelwork
isolated RS-485
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NOTE: RE AND DE ON MAX489/MAX491 ONLY.

figure 23 Line Repeater for MAXA88-MAX431
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For isolated RS-485 applications, see the MAX253 and
MAX1480 data sheets.
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Low-Power, Slew-Rate-Limited
RS-485/RS-422 Transceivers

__Ordering Information (continued) __Ordering Information (continued)

PART TEMP. RANGE PIN-PACKAGE PART TEMP. RANGE PIN-PACKAGE
MAX48TEPA -40°C 1o +85°C 8 Plastic DIP MAX4A90CPA 0°Cto +70°C 8 Plastic DiP
MAX481ESA -40°C 1o +85°C 850 MAX490CSA 0°C o +70°C” 8 SO
MAX48TMJA -55°C to +125°C 8 CERDIP MAX490CUA 0°Cto +70°C 8 UMAX
MAX483CPA 0°C 1o +70°C 8 Plastic DIP MAX490C/D 0°C 0 +70°C Dice*
MAXA83CSA 0°C 10 +70°C 850 MAX490EPA -40°C to +85°C 8 Plastic DIP
MAX483CUA 0°C to +70°C 8 UMAX MAX490ESA -40°C 10 +85°C 8 SO
MAX483C/D 0°C to + 70°C Dice® MAX430MIA -55°C 10 +125°C 8 CERDiP
MAXAB3EPA -40°C 1o «85°C 8 Plastic DIP MAX491CPD 0°Cto +70°C 14 Plastic DIP
MAX483ESA 40°Clo +85°C 850 MAX491CSD 0°Cto +70°C 14350
MAXA83MJA -55°Cto +125°C 8 CERDIP MAX491C/D 0°C to +70°C Dice*
MAX485CPA 0°C 10 +70°C 8 Plastic DIP MAX491EPD -40°C to +85°C 14 Plastic DIP
MAX485CSA 6°C ta +70°C 850 MAX491ESD -40°C 10 +85°C 1450
MAX485CUA 0°C to +70°C 8 UMAX MAX491MID -55°C to +125°C 14 CERDIP
MAX485C/D 0°C to +70°C. Dice” MAX1487CPA 0°Cto +70°C 8 Plastic DIP
MAX4BSEPA -40°C to +85°C 8 Plastic DIP MAX1487CSA 0°C 10 +70°C 850
MAX485ESA .40°C 1o +85°C 8 S0 MAX1487CUA 0°Cto +70°C 8 UMAX
MAX485MJA -55°Clo +125°C 8 CERQIP MAX1487C/D 0°C o +70°C Dice
MAX487CPA 0°C 1o +70°C 8 Plastic DIP MAX1487EPA -40°C to +85°C 8 Plastic DiP
MAX487CSA 0°C to +70°C 8350 MAX1487ESA -40°C t0 +85°C 8 SO
MAX487CUA 0°C 1o +70°C 8 UMAX MAX1487MIA -55°C 10 +125°C 8 CERDIP
MAX487C/D 0°C o +70°C Dice’ - Comtact factory for dice specifications.

MAX487EPA -40°C w0 +85°C 8 Plastic DIP ’
MAX4BTESA -40°C 10 +85°C 8 SO
MAX48TMIA -55°C 1o +125°C 8 CERDIP
MAX488CPA 0°Cto+70°C___ 8 Piastic DIP Chip Topographies
MAX48BCSA 0°Cto +70°C 8 SO
MAX488CUA 0°C o <70°C 8 HMAX MAXA81/MAXA83/MAXA485/MAXA8T/MAX1487
MAX488C/D 0°C to «70°C Dice" '
MAX488EPA -40°C to +85°C 8 Plastic DIP
MAX48BESA -40°C 10 +85°C 8 50
MAX488MJA -55°C 10 +125°C 8 CERDIP
MAX489CPD 0°Cto +70°C 14 Plastic DIP
MAX489CSD 0°Cto +70°C 14 SO
MAX483C/0 0°C o +70°C Dice*
MAX489EPD -40°C o +85°C 14 Piastic DIP
MAX489ESD -40°C 10 +85°C 14 SO
MAX48SMJID -55°C 1o +3125°C 14 CERDIP
0.080"
(2.032mm)

NAKXIN
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MAX481/VIAX483/MAX485MAX487-MAX491/MAX1487

Low-Power, SleW-Rate-Limited
RS-485/RS-422 Transceivers

Chip Topographies (continued)

MAX488/MAX490 MAX489/MAX491

A A
v, Tmaal’ ‘
et o : 0.054"
A z (1.372mm)
0.080"
(2.032mm)} (2.032mm)

TRANSISTOR COUNT: 248
SUBSTRATE CONNECTED TO GND

Package Information

oIt INCHES MILLIMETERS

MIN | MAX | MIN | MAX

{ A 0036 | 0044 | 001 1.11

iy c « A1 {0004 | 0008 | 010 | 0.20

1 ‘ A Em% 8 0010 { 0014 | 025 | 036

e c | 0005 | 0007 [ 013 | 0.18
. E—_‘ Lf N T J L D [ 0116 [0.120 | 295 | 3.05
e E {0116 | 0120 | 295 | 3.05
B Al L e 0.0256 065

H {0188 Jo0198 | 478 | 503

L {0016 [ 0026 | 041 | 066

o 0 £° 0° 6°

@ 8-PIN tMAX
MICROMAX SMALL-OUTLINE
_ PACKAGE

F~*——D—i—
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