
Algoritrna Progranr

1. Penekanan tombol 'Setting'

2. Penekiuran tombol 'Corurecf '

3. Penekaran tornbol 'Check' urhlk mensetahui

Slave mana yang aktif

4. Apabilatombol 'Capturel dan/atau capftlre 2 'al$rfberarti

slave ldan/dau slave 2 dalamkeadaan altif

-S. (]nluk melihat tarnpilan Slave I atau ? maka dapaf ditekan

tombol 'Capturel atau capfure 2 '

Algoritnu Settirg

1- Inisiaiisa-qi terhadap serial CON{I atau CO}{l 1'ang dalanr

keadaan aktifdan baudrate telah di iix karr pada

I 1 -5200 (dengnn banhral librru1' CPdrr,)

AEorittrn Ctxnrect

l. roiX * ! ililull; rr l :r--! iuriu!: !-l ;.,r ri I i,;i

al,rallrh airt ii al ar.ik:dr tidak

Algoritna Check

l. Apabilatombol Cek ditekan maka akan dikirirnkan karakter
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2. Delay selarna 2 dtk agar tidak terjadi data collision

3. Selama delay sla\"e alian melalnrkan pengecekan, apabila dia

slave I maka akan dilalarkan pengiriman karakter (fiAs0l)

ke master sehagai tanda trahwa slave 1 dalam keadaan aktif

.t. Apabila d,-.lay selesai maka dil:irim karakter ke slave 2

-5. Apatrila slave 2 dalam keadaan aldifmal-a akan dikirim

karakler {re)502) setragai tanda bahwa slave 2 aktif

6. fuabila master menerima karakter-karaf,:ter tersebut maka tombol

capture akan dikondisikan altif

Akoritnra Captrue

1. Apabila tombol callture ll2 ditekan maka master akan

meugirim karaker (re${l>) untuk meminta besar file ke

slarre bersanskrtan

?. ;\11:rbila slar.* nt,-.nerima karakt er tersebut, slave liersanglnitan

alr:m rne| aklkan proses capture rlesl..top ilari u.indorvs

{CehvindorvDt)} dan mengirimkan u}arran besar file ke

uraster (dengan karal'ter #<ADl\

,1. 5i'i,:lali niaslei- rnerrerinra lresar file rnaka rjikiriru pei.inlah

zrgiu- slar,e trersanglnrtan mengirirn file hasil capftre

( dengan kamkter #1@J\d I -)



4. Slave akanmenyiapkan array 8i92, dimana 1-5 diisi header

(HdpO),6-8191 diisi data (ularan datz 8186), array ke 8192

diisi penjumlahan total dari datatersetrut (sebagai checksum)'

5. Slave akan mengirim paket tersebut ke master

6. I{aster akan mengambil dala dari buftbr selarna ihl

juga dilal:ukan penjumlahan terhadap nilai datatersebut

7. Bila clatatelah terambil semrn dari buffer ' malia akan

di cocokkan penjuml ahan data total o l eh master dan penjurnl ahan

dafa total oleh slave'

Bila sama rnaka dimulai menulis data tersebut dalam file

Bila tidak sama ntaka master akan melninta slave unh'rk

mengirim ulang



i iiiii I'Cn j
uni t  rnain, '

irrtcrf acc

u6GS
g l i ndows ,  t 1e33age5 ,  Sysu t i t : ,  c l asses .  Graph i cs ,  con t ro l s ,  Fo rms ,  D ia logs ,
Comctr1s,  Tool l { in,  I " Ienus, lmq], ist ,  CPDrv.  Extctr ls,  StdCtrJ-s,  jpeg. '

type
TTorml = c lass ( lTorm)

StatusBar :  TStatusBar;
ProgressBarl  :  TProgressBar;
Mainl,lenul : TMainMenu,'
Fi le1 :  I l ' lenul ten;
Exi t l :  T l lenurten t
Act ionl :  TMenuIten;
Connect l :  TMenuItem. '
C.:[,ture1: I].lenul tem ;
s1ave11: TMenuItem, '
:: lavezl : Tl-lenuIten t
Checkslavel :  TMenuI tem t
opt ionl :  THenultern:
selectcof1 : Ttlenultero.'
CommPortDr iver:  TComnPortDr ive
Scrof  lBox1 :  TScrol lBoxt
frnagel :  Tlmage t
Too lBa 12 : TTooIBa r ,'
conbtn:  TToolButton t
disconbtn : TfoolButtotr.'
setbtn:  TTcol3utton:
checkbt l :  T. foofEuttot l t
ToolBut ioni-  :  TToolButton:
capl l r t r r  :  TToolButtou, '
capZbtn:  TToo1Button t
Tool,Button4 : TToo lButton,'
exi tbtn:  TloolButton;
al1outbtn : ffoolP'utton,'
fmageL is t l :  T lmage ] , i s t t
Di,sconnectl : Tt'lenultem.'
AbDutl: TMenul+'-en t
procedu:re coubtnCl ick (Sender :  Tob- ' l€ct)  . '
proccdure disconh,tncf  ick {5end=r:  l ' i - \ i r  " l  ec1- )  t
procedute setlr:-tiCIici: (sendeL': T'.:rb -l ect ) ,'
procedure Formcl-ose (Sender :  Tublect-  ;  var / rct ion :  TClose.Act icn) ;
ptocedure .hecklr tncl ic l :  iSelCer :  Ti : ,b lEct l  ;
procedure f j . ]mmlc,  r t [ ]  L i -verFece iveire j -a l : iEnd:rr :  T( l i r  I  t?cl :  f ,atal t r :  ?c, lnt .er t

Da tasaze :  ca rd  i uE  I  )  . '
proccdure FL-,rmcreate i5encier :  Ti  i ,  je; t  t  ;
procGdure capLbtncl lc | .  (Sendet :  Toble ' l t )  .1
procedure puiu: t
procedutc abc'utbt-ltc I1L-:l: (Sendet: : 'f(--'b I ei r i ,'
p locedtrre 5 f  . : ' , , . r ,11i :1 i r l .  i : jer ' j=r :  ' l ' : . ' | i . '  I . : ' . r - l  :
proce< i r ] re  e> : l i - j : , L i rC i : c i ' -  i : . ; e l ) , r i a  :  1 : ,1 . ' 1 , ' ,  T  :

F r * i va te
i  F r ) ; d i e , : l e i l a l , : t . t . ' l l : ,  i

public
I  Publ ic declaL"axzons )

end;

typo raode= (none,service,  besar,  data) ;

vt t
Fonnl :  TFornl t
s . t : s t r i l g ;
count,  savecount :  1nteger ;
s lav 1,  s lar '2 ,  capl ,  capz :boolean t
pork:mode;



s i z e :  l o n g  i n t  t
r13peated : intege r,'

i[plGD.cntrtion

u!€6 sel-cotn , abouthe,'

($R +. DFrqj

procadure t fern l  .  putus t

begin
comnportdriver .ILuF 1o!^r: =hf none;

cc='rLrinpo rtdEive r .Enab leDTRCnOpen : =ia ls€ t

connpcrr tdr iver .  D isconnect  ;

6nd;

procedure Cela l t  ( l  u lo  :  in teoel ' l  ;

begin
r.Fcat

dec i  j t - l tn ) ;

a lrp I icat iDll . P r,rces sl'1ess ag€s ,'

unt i l  3um=0;
end.'

procedure TForn l  .  cL lnbtnc l  ic | :  (S€ndet :  Tcb ject )  . '

bcgin
C.rL||(PortDr ivet . Par il--lJ : :irl-5!i '.r-'E;

if comtrrportd r ive r . (--c,nnect: ttren

begin
i f  cominp,o i t - . . :  r  ive ,  r  .  c  + t  I - i . l l ! : i i : : t ; j j= ;  I  then

begjlt

co inn i r { i  : ' ; , - j  r -  i ' n€  : , ,  : i l a "  r l i I  i l ' r a ' : l i  : i i , I  i  ;  : '  i  I

cttnln'F :t r it'j r 1 i:e r' . ilr..rl- Lr.-.u : - il f liTS a:Ti ;

c omrn pc r I d r i,,. + r . E:r a t, f e D'ITli-ri1ip q n ; = 1 i i1 g ;

L- :onbtn .  e t tab le , - i  :  :  f  a  lse ;

conne, : t  1 .  enable , l  :  = f  a  l .=e ' ;
setL , tn  .  ; t raL. led :  :  i ; l r * , '
:; r.I qct r-n 1 , er : l-, l'''-1 : :- f :r l :: r' t
, , i - i  j , j , - . , r :  i j : - i l  .  t : l i -  l - ,  i  - -a - i  i  -  ' :  

:  i  ) . -  ;

. ! j : , : , , n r ' e r t  i . ' . n " t . i  + ' i  r i  i ' , : . , :

5 i a * L u : L : : : . : i l l i i ' i , j f - i : : - : : . = ' a ! | t ! , - , 1 : : , 1  
- ! , . r ' j c a l r f / - ( c . i n n l - - , o I : + L , f t 1 Y : r . P ' : ' i t l j a l i i : , - 1 . - - i i ' j i - l I i . r . - : r , : : ,

checkb l j n  .  en .a l ' l . e r j  :  : i  r t r ' r . -
' : h * , - .  I : : I . ! i a .1 . - ' ' 11 . : i  i e  . l  :  - r -  1  r ' i " :

end:
end
e l s  e

begin
3 t : I ,  l i s b J i  .  : - -  i : r ; .  - - l  r '  i ' - ' ' . r 1 ' .  :  - ' '  :  :  : ,  :  :  : :  :  i  : r

lees S 3q'-B':r i  t- '  I  ir ;  :

€ind i

eri<i.-

p : : i l c e d u l ' e  I ' i ' , , ' r , ; -  i  . :  ' i . :  ,  .  '  l  : :  . '  :

be qr-r1

, r :p i .b l -n  .  ena i  le , l  : '  i . :  I  :e  ;
, rap;b tD -erab led :  = le l , le  ;

s  1 a v e 1 1 . e n a b l e d  : = f  a l s e  ;

s la ! 'e21.  enal rLed := f  a l .se ;

checkbtn.  enat r led := f  a lse ;

rhecks la l 'e1 .  enabl€d : : fa  l .se :

conmportdr iver.  f lushhuffers (  t  Eue, fa Isej
ptoq ressEs r1.  Pos i t  iLrn :  -0 l '

5tatuJBa r  .  s impletext  :  = 'Di :connected '  ;
pu tus ;
Discenbtn .  enabled :  = fa lse;
Disconnect l .  enat led :  = fe1se, '

i i {r1_ i-:annet-l-_ , Check C.-rn J-trrt =i:r1.- i l .n: l i  i i  taj/ . :1



c, tnb, tn  .  enable . l  :  = t rL le  ;
cannecr . l  .  euabled l : t  rue;
setbtn  .  enabled:  = t rue t
se lectcom1.  enabled :  - tnue t

lndt

procedurc  TForrn l  .  setb tnCl  ick  (Sender :  TObject ) ;
begin
con :  = tcon .  Create ( re1f )  ,
-ort.shoLAr"Idda1..
end;

procodure TForml. formClose (  Sender :  TObject ;  var Act ion:  IClo$eAct ion) t
lregin

if conrnportdriver . Connect-ed then
begin

comrnportd r  iver .  f  L.rsht ,uf  fers (  t  rue.  fa lsej  ;

ertoi
end;

proceduro TForml  .  chec:kbtnCl  ick  (Sel )der :  TObject )  , .
begi.n
cap l : : f a I se . '
capZ :=falee;
cok  r  po  r  t d  L ' i ve  r  . 5e r )ds t r : nq
d e l a y ( 2 0 0 0 )  r
con ropo r td r i ve r  .  5end5  t  r  i ng
end i

( ' # ^ G M l ? ' ) , '

f  r l l - l Z M ? r r \ :

plocedura TForml  .  f jomnPor tDr iverReceiveData (  Sende r :  TOb3ect :
D a t a P t r :  P o i l l t e r , .  D a t a S l z e :  C a r d i ! : a l  )  . -

v a r  p : P c h a r . '
k o d e : c h a r , '
f  ,  to f  :  f , i le . '
L r u  f  ,  t e r n p : a r r a y [ 1 . . 8 ] - 8 5 1  o f  b y t e , .
f  n i -  i - , r ' t  . i  -  1 _ , r ^ i  f  - : m c  |  : q t _  .  I  r , n a . i  - +  .r a l  L  r  ! L ' r 1 !  r r r  i _ ,

bagin
rcrk  :  =none;

I rame :  =0 . '
c tnnpor t ,c l r iver . !au leF, :  I I  j  n . : r  ;

n : = , J a t . 1 n t r : :
, r - : . :  ;

whi le  datas ize . '  { i  do
begin

i f  r "crk=none then s  :=z+p. ' i
dec (datas ize)  , .
i f  ( l e n g t h  ( s i ; . 4 )  a n d  i * c , r k = n o n e )  t h e n  t : = c o p y ( s . l e n g t h i ; )
i f  work :serv : .ce then kode:  =p, ' t

if ',r:rk=besar then 1: :=r-+pi"',.
if wr-' r k:cia i-a then

begin
if f ,t'.ame." lr thon

begin
ar)a  (cout ) t  I  . .
buf  Icount  J  :  =  in t -e , : - '  i  ip ' '  :  ;
to t :  - to t+buf  Icc juxt ]  , .

cnd
Gls€

l a s t : = i n t e g e r ( p ^ J :
dec ( f rane) ;
Gnd t

i f  t -  r#-0S0'  than
r*ork: =service:

if (uork=r:onel arrd (t= '#-t-iO0 | 
) th.n

bogin
wr:rk: -data,.

5 ) ;



i . f  s  i =e -savecoun t  <818  t ,
f  r - :me :  :s ize-savecount

eIs e
f  rame :  -B 1B 6. '

tc" : l :  =0 i
couDt  : : 0  ,

end:
i g  1= r f -QB0 '  t hen

b.gin
work : : besa r ;
+  - =  I  r  '

end;

i n c  ( P )  :
end;

if work=besar thcn
begin

- i z = . = < * r f n i n i - 1 # \  r

repea ted :=  ( s i ze  d i v  B186 )  +1 . '
n  rnn  r c , ' : ' :  h :  r ' l  Pos i t i on :=0 t

L)rc 'g ress bar 1 . l t lax : :  repeated t
p rog ressba r l .V i s  i b l e  :  = t rue  ;
savecoun t : : 0 . '
comnportdr iver .Fl-ushBu f  f  ers ( t t : ! - le.  f  a lse j  . "
if capl then

commpor td r i ve r .Sends t r l ng  ( ' # ^GMl= ' )  :
if cap2 thcn

commportd r iver -  SenclS tr ln g ( '  #-  Gt42-- '  )  |
endi

if vr,rrk=data tl-cn
bcgin
i f  ( tot  nod 256)<) last  then

begin
i . F  - - - - l
1 ^  !  a y f

l f  caut :
end

e l s e
begin

t t r en  co rn rnpo r td r i ve r .5endS t r i ns  i ' # -G t411 '  )
t hen  comnpor td r r - ve r .  s€nd5 t r ] no  ( ' # - i ! 1 "12  !  ' )

r .  :  \ ,  t ! : ! i r .  
- l ! : , , i '  

) , '

dec ( repeated ) , '
r \ r . , . r r * - = : : l - , e r 1 - P . r i i f  i r ' r n  - - t - - - r  r ' - - ; + i - r , n + 1 ;
;  L  v y  L , -  r r , -  c  L

i f  sa i lecount=0 then
bGgin

a : : i g n f i l e ( f  ,  
'  c  :  \ 1 t r r r l r  .  1 1 : , c ;  

'  )  ;
] : € ! , r r i t e i f , l i t
b loc i r " r r  i te  i  f  ,  i : ,u f  , . r .u i l i , ,  ;
c l o ; e f i  i e  i f  )  :

end
e.1se

begjlr
c o p , y f  i 1 e  i '  c  :  i t m p .  _ 1  p - , 9 '  . ' , :  :  i  t ; n i , . r  .  I  i r r - l ' ,  f  a l s e )  ;

: s : r ' : n f  r l c f  f  ,  
' : : \ ' l . l r r f  i  . : r " - :  ' r  :

r e : e i  i f , l j ;
- : . : . :  r  n n f  r ' l  e  r i ' . f  -

. - - . , . ' ' : . . - .  i L - . e  1 ,  .

- : le l :eaa

l ' . ' , ,  1 : i ' , ,  i : , 1 .  
'

rrni_iL it_,.],:a - tJ I or r' ' i ri I 1:f .: :. l-,.=, --a I -'

s e e k  ( f .  s a u e c u u n t )  ;
b  lock l . r r  i te  ( to  f  .  buf ,  count  )  t

c l o : e f l l e  ( f  )  ;
c  lc_,sef  i ie  i tc  f  j  ;

end.'
SaYecount  :  =Sevecouni+Lount  ;

rne'nc'!-l., Lirres..&dd (inttostr' (savecounx) ) , '
if repeated=0 thcn

begin

inagel .  P ic ture.  LoadFronf  i Ie  ( '  c  :  r  tnp.  j  pS '  )  ;

prosressbar l  .V is  j -b1e:  - fa13e:



i f  ; ap1  then  s t . a tusba r .S inp leTex t := 'Cap tu r i ng
i f  cap2  t l . en  s ta tusba r .  S inp leTex t : :  r cap tu r i ng

I m a g e  F r o n  S l a v e  1  S u c c e s s ' :
f m a q e  F r o m  S l a v e  2  S u c c " s s ' ;

toolbar? -Enabled :  =true ;
act  ionl  .  Enabled :  =t  rue t
opl ionl  .Enabled :  =true;
about l  .  Enebled :  : t  rue, '
, l e l e t e f  i l e  ( ' c : \  t e m p l  . l p g ' J  I

end
els e

begin
if capl then

commpor td r i ve r .  Sends t r i ng  ( '  # -  @U1= '  )  ;
if cap2 then

commpor td r i ve r . sendS t r i ng  ( ' # ^0M2= ' )  . .
end:

ond;
comnf ro r td r i ve r .F lushBu f  f e r s  ( t r ue ,  f a f  se )  , .
uorl: : =none.'

end;
if r"r:rk:service ttren

begin
casc kode of

'  1 '  :begin
s lav l - := t rue , '

€nd t
' 2 '  : beg in

s lavZ :  =t-  rue;
end,-

' 3 '  : beg in
s l a v l , : = f a I s e ;

end:
' ! '  : beg in

s l a v 2 : = f a l s e ;
end,-

end:
c a p l b t n . e n a b l e d  :  = s  f a v  L , '
s lave l -1 .  enahled :  =s la ' r  1;
cap2b t t r  .  enab led :  - s  l av2 . '
s l :  ' . ,e2 I  .  en:1. '  I  e ' i  :  =s IavZ ;

end.'
r - l n i n m  p , - - '  t  f  d :  j \ ' - l  . , ' ' , - n l  j n : - : q p r , I I  j n ; , '

end:

procedure -i11. 
rir! 1 . Fot nic i eat€ ( Ser)de r : Tilt I ec t ) .:

begin

s l a v Z : = f a f s e ;
r. l : ,- i  ! :  : : t tc1e:

end ;

p r o e e . J u : t  i ' :  : . . : - i .  l  .  ' . . i i  i :  r  ; t i  l  : .  : l '  . : ; .  ' ,  ' .  '

beql-!1

' - j r f . L : - i l 1 : j . " r :

; - r r , l .  = f  - : l . r ;  r

s t a t u s b a r - 5 1 n r p l e T e x t : = ' C . : . F t u r i } ] c l  f  t i l 3 q E  1 u  P r . ' c e . s : . . . i r l E i . ! s e  I t . : 1 t . . . 1  j  j . . .

cas+ isender as t - toolhuttc ln l !  .  ta ' t  af ,
1:  begin

commpor td r i ve r .  Senc lS t r i nS  { ' # ^  € l ' , 1 I>  '  t  , -
cap l  :  = t rue . '

end i
2:  bcgin

cornnport .d r  j -ver,  SendS tr  ing ( '  #-  Gl , i2>'  t  :
caPt :  =t  Lue t
end;

cnd,'
toolbar2 .Enabled :  =fa1se;
act ionl  .EnaL'1ed :  =fa1ee;



-  ' ' -  ' ' - l i r . , ;
i , l - r  ' -  r  1 - ' r  l

. r l -1out I  .Enabled :  =f  a Ise. '
end:

procedure TForn 1 .  a i , r - ,ntbtnCl ic! :  (sender:  TObject)  ;
bcgin

end;

procedure TFo|n 1 .  5 lave11Cl ic l i  (Sender:  Toblect)  , '
bcgin

count : =11 ,'
c a p l : = f a 1 5 e ;
, : :sF?:=f  a }s.- :  , '

" ; t a tusJ : , a r  . 5 i ; r r p ) *Tc . x t  : - 'CaJ r t t r t  i n , r  I n , i ' t e  i  i i
cas€ (5ei lder as tnenul tet l i )  .  tac of

1. :  begin
cann:: ' r r f - r l r iv . . r r  .5€l . lCst}- : l  nr  ( '#.-{a!" ! I : ' '  I  ;
cai : i  :  =true. '
end;

2 :  beg in
culrlrrpn rtd r ive r . 5 end -q tr irg (' *- i!ii: -" ) ;
cafrz : =t- rue ;
end.'

end;
toolba 12 .  Enabled :  = f  a lse, '
act  i r in l  .Enahled :  =fal-se ;
L1l- i t  io | I1 .  Enab led :  = fa I  se;

end.'

procedLrre  ITD r ! t1  .  €x  i tb* .nc]  ick  (Senr je i  :  TCl r leL-1: )  t

begin
. e b o u t b o x :  = t - a b o u t b o x .  C L . e a t e  ( s e L f  )  ;

abou!bc,;r - 5 hrl"{.loda1:
end;

6nd.

i r r c , , : ess . .  . l l ease  l i l a i t .  -  !  I  ! '  ;



i s i , : v e l
unit Un it l- ,'

intcrface

ua6r
gj-ndows, l4essages, Syst l t i ls ,  Classes, Graphics,  Controls,  Fonns, Dialogs.
S tdc t r l s /  CYDrv  t  Comc t r f s /  j p ,eg ,  l t enus ,she l l ap i ;

type
lForm l- = class (TTorm)

tralre11 :  Ttabel ;
CrrmboBoxl : TEr:mboBoxr
Buttonl :  TButtont
ConmPortDr iver:  TComnPo r tD r  ive r ;
P.rFupl'lenu 1 : ??opup1l'lenu,.
HideMel: TI'IenuI tem ;
ConDect l :  TMenuftem i
Exi t l :  T l{enul te in;
Labe12 :  TLabe l ;
CombaBox2 : TComboBox;
proccdurc Buttonlc l , ick (Sender:  Tobject)  t
procedure ConmPort-D r  iverReceiveData (  Sende r  :  TObject ;  Dataptr :  poj-nter:

Datasize :  Cz tdjnaT) ;
procedure FormCreate (Sender:  TObject)  ;
procedure putus;
Prqccdure ulang;
grocedur€ sendf i l -e;
procedure FornClose (  Sender :  Tgbieciu;  var Act ion:  TClose.Act ion):
ptocedute EideI'1e1C1ick (Sender: TOb ject) ..
procedur.e Exi t lCl ick {Sender:  Ttr l : iect)  ;
procedure,Jar ' ! ta iccir  ;

pril'ate
procedtrre lindFroc ivar l,js g : Tt.le=saget : override;
I  Pr i \ late decl^arat  tons i

public
Icol)Data :  TNot i  f  yI  conDa ta, .
IcanCount :  inr-eger

i  Fabi ic . ieclaj :at) , rqs !

end:

var

s ,  t .  p o s  i s r .  p e r i n t a h :  s t r i n g :

" i i ' r l i :b ' - 'o l -ear! , '
s  j  :e,  count ,  sal 'ecc,r int :  - iongini , , -

iopJ-enentation

procedure Tl-.,r:irr i .EiirdFr --,.: ivar i{:J,: :
va r

p  :  T?o in t ;
be gi:r

case  Msq .Msq  o f
SII,I_USER + 1:
casc Hsg . lFararn of

[dlrl_RB Uf-rO DOlitN : bcg jjr

GetCursorFos (pi  ;
poprup1,1g1,]  1 .  popup (p.x,  p .y)

end
end..

end;
intrerited:



endt

p roccdu rc  t f o rn i . pu tus  ;
begin

perr t r tah :  :  i  # -  i -as l l  I  + i l r t t6str  (str to lnt  (pos is i )  +2 )  . '
, - . , m m r , r r r  f  , l  l i  n ' p r  q E n r l q f  r _ ' i  n n  / r , a r .  i  n f  r h l  :

!  L  4 1 . Y  \  l j . _

conln portd f ive r . Ji{rF.low: =h f rtr:ne i
comnpo r td r :ve r  .  EnaLrfeDTROnOpen ;  =fa 1se;
corrmportd I  i  ver .  D is cc))nect , .

cnd;

Proccdure Tfor i r r l .sendf i  le;
Yau

f :  f  i1e, '
i s i : a r r a y [ 1 .  .  B 1 B 6 ]  o f  b y t e ;
buf :  aEair [  1.  .  t r  1-{ t ]  _ l  of  b] ; te;
i , : . - r . i r i ; n ; r ' :

a.ia : boo lean ,'
a : l n t e r l e r i
tc.|t : Ic-lng in t ;

begin
L' jof l r r i t ,or tdr iver.  f  lushbuf fers ( t rue,  t rue) , '
a 5 i  i s n  f i - l e  ( f  ,  ' c : \ t m p ,  j p g ' )  ;
1 '$f- ,1 r 'sqg1 ( i  ,  L)  :
. / s ' l +  I  '

seek ( f  I  count . l  t
a d a : :  ( I 0 r e s u l t : 0 )  i
if ada then

i-f ':Lrty,li n{ ) r t,J i vr. r . 4,_,1111 gr_.iprl thgn
begin

h l n ' - l - r - e , - 1  r t  1 . - .  i  < . i : s . r t / i - i l  f , : ^ - - \  -

F , r r f  l  1 I  ' = r , r f  ; , a i r

l " , r r f  t ' : l  . = i  h f o n a r

t - , ,  €  t - : 1  . - i  - r . - d ^ , -
L ' u I l - r I  .  -  r r t  L E t s  L

b u f [ 4 ] : : i n t e q e r
| 1 r r  f  f  ( 1 . = i h f  o , 1 r f

t o t : = U ;
f o r  a : = l  t o  b : c a  d o

begin
F . r r + l q + a l . = i q i l ' l !

. . -  r ' i . - l  |  - . 1  .
L ' _ i L . -  c i _ i L 7 r r 1 t  d J  ,

cnd i

!uf  I i i+]racal  :=t ' ; t  mod 255, '
comnr-, , ]  r t ' i  r  ivef  .  senddata i&buf .  6+bar:a) t
1-a-1-lIlt : =.Ount+b?CZ I

end;
c i o s e f  r 1 * ( f )  . '

enti ;

! )  - .  . .  ^ ^ 1 ,  ,  r

v a r
:  . f  . i  l  a  :

r : j  i  : a r ray l  1 -  .  0 i ; 6 l  o f  ' uy te . '

h r r f  : a r ray [  1 .  . 8192 ]  o f  by te t
l]acS : ]-nteger ;
ada :  boo lean t
a : i n t e g e r ;
f a +  .  i ^ n ^ i n + !

begi:r
comnportd r iver .  f lushbuffers ( t rue,  t rue) ;
a s a i q n f l l e  ( f ,  r  c : ' . t r n p .  j p g ' ) ;

19 i - J  rese t  ( f  , 1 )  ;
l c T - r t .

count : =savecountt
e o a l r  l f  ^ ^ r r ' \ f  \  .



a d a : =  ( I O r e s u l t = 0 j  ;
if ada thcn

i.f comrnportd r iver . connected ttrcn
bcgin

b lock read  ( f  ,  j . s i , s i zeo f  ( i s i ) ,  baca )  ;
b u f [ 1 ]  : : i n t e g e r  ( ' # ' l  i
h r r f  t ? l  . = i n + o n o r  /  r - '  1  .v u r L c r -  : ( r e e Y s l  \  , .
v . . , f  f  ? r  . - i  h + ^ ^ ^ -  /  t  a l \  .u q t  t J J  . - r . r L E 9 e L  \  L v  /  ,

b u f  [ 4 ]  : = i - n t e g e r  ( ' D ' )  :
h r r f  t t r f  . = i h t a . r . ' r .  1 r f i t \  .

t o t : = 0 ;
fo r  a :=1  to  baca do

bcgin
b u f [ 5 + a ] : : i s i I a ] ;
to t := to t+ is i - [a ]  t

and.'
bu f  [  6+baca ]  := t c t  nod  256 ;
commpor td r i ve r . send .da ta  (obu f  ,  6+baca )  ;
coun t  :  =coun t+baca :

end;
c lo re f i l e  ( f )  :

and;

pnocadure capture,'
var qan :  tb i tnap:

j p : T J p e g I x n a g e ;
hand  :  hdc ;

begin
gan :=Lhi tmap .Creete t
tlalrd : =rJetrvJind,.r'*dc ( G€tdes l:toI-,I;JinC*u) ,'
qtan . Hid th : =sc reen . lJidth ;
rg: : r r i  .  Height: :s ' - : t  een .H4 igh L. '
b i  t i i l  t  { g a m .  C a n v a s  . } : . a n d l e ,  0 ,  0 .  g a n .  k i i d t h ,  g a r n  - H e i ( t h t .  h : n d ,  0 .  0 .  s r c c o p y l  :
i l -  : :  : fJpeqf rnaqe. cr  eate. '
t!y

with jp do
begin

Assiqn (gau) . .
5a' . 'eToF i  Le (  'c :  r .  tnf_, .  I  pS '  )  t

end:
f inal ly

j F . f j . € E , '

end:
- ] d r i . r  L E -  /

+nd;

procedure -tTc, rm 1 . i;ur: -,- c,n 1Ci ir:: j.: i 5en,le r : TUi, I ei: i, I t
begin
i f  i L u t i o n i . { l a ; , ' i r o n = ' C . - , n D * { r t ' l o r , , c c r n i ; * r - i l . i : i i , i i : ) n - ' f r c , i : r r e c t . ' )  t } r e n

begin
Cuiitill'c, r t--l : i- i..'F, i- . ?d i 1i- jJ : ..1:'*, :l F.jr..li :

C d s e  
- - . .  j  i  . : , 1 - . . . i : . ; =  s 1

r :  ! , - ' t  ' a . l  ̂ , 1 - , ) ! r l t , i : " , :  - . , : !  r ' , - . i  - 1 , ' : ' i r : : i t  : :

eJse  i ' - , ' - , t ' t i i . i , . . : . : : i : i r i * i , , . , , : 1 , : i ) ,  j r i , : , t - - - i !  i t  ! : i - . r ; 1 ! j .  1 .

et1d:

case CombaEoxZ .I t .emfndex of
0 :  p o s i s i : = ' 1 - ' , '
. l  

.  r . a < i q r . = r ? r r

e l s e  p o s i s j . : = ' 1 ' ;
end:

if commportdr lver . connect ttrcn
bcgin

i f  conrrportdr iver .qet l inestatus:  [ ]  then
begin

c{ 'm!npo r td r  ive r  .  HwF}ow::hfRTSCTS, '
comnportd r j-ver.EnahleDTROno;.ren : =t rue ;
ccnrnrportdr iver .  checkl  inestatus :  - t  rue;



i , - r  ;  l - ; l i : - ' +  i l : ; r j '  i i : r ' - j I i ;  i :

. ' , 1 r , r n 1 1 ! \ r f  , J r - r ' r i . !  c F n , { q i -  r . i  h ^  ( h a r i n i  a h l

end..
€rad
€ Isc

bcgin
sFF , I i i : " t i t n . l ' l e==a ' t eB . - t x  (pch r r  i 'Cau ld  no t  connec t ' +#1 - :+ 'T ry  ano the r  po r t r )  , 'E r ro
raessaqeBeep i  L))  . .

cnd;
end

clse

if CoI|Lr|lPortnrit'eL . C.nn€et-ed ttren
begin

f o r u r l . C a p t i r - , r  : : '  5 l a v e ' + y r o s  i s i . .
t , r . t t t . on l . u ; . ; , i 1 . i ; 1  :  =  '  i r i  s i : ( r r r nec t  '  ;
connea l  l .C : l t r t i . n  :  - 'D rsc r , ' nnec t '  ;

end
els e

begi,rr
buttol l i  .  Cirpi l lot ,  :  = !  CanDect t  . '
, : - - rnne,: t  I  .  CaFl!  i ' :n :  = 'C,:nneci-  '  ;

end,'
gan t i l con ;
end;

procedure Tr'orni -Cc,iit rPor tDr i..-erReceiveDaia (Sender: TC)b j ect,-
L i a t a P t I :  F , r L n f - e r , '  f l r f  . i q i z p .  i . - e r r { i n a i i  r

var p:  i : ,char. '
k o d e : e i r a r :
f  :  f  i le of  i ry l+. :
a  - L I t L r - ' t E L .

begin
r , -o lnr , i i ,c , l -  tL l : i  i  \ '+ : :  .  Fau=e! ' r  i  1 i  nc  ;
w o r k : - f : l s e . '

F : : d t t a F t  r  , '

srhiie ii.;1a:; i: + -:' r,j do
begin

;  .  -  J  r  t i  ?

. f *? t  i a la t ,a : i . :+1  , '

i f  i l en ' j t t i ) ( : ; . : ' , i 1  
" t t 6  

1u ' : i l : : f a l se )  t he i r  t  :  =cL1py - -  ( e  ,  l eng th  ( s ) -4 ,5 ) , .
if r"ro r: l', then ttcnq 3=p^,.
if t.: '# - i?l'i '+i:,ls r-q r then

L tAr i i : : ' l - L -Ue t

I  i 1 r l  i  t ) l  :

end;
':.ra,li.!n F,c r t d I i.,' e L . Cani 1 n u e F,: I .1. i nc ;
c.:s <: l. ,-,i- ' of

'  '  '  ; l :egrn

l - , r . :  t  t -  i t '_  . . i .  i . . '  .  . .1  ; : , '  *  : : , . - , : . ;  - t  : . :  l  :
crrtl{iL}L--r L I-aj i 1-vai . 5atid it. i: : i id { p€ L ilttah ),

end;
'> r :begin

caPt-ure i
A s s i g n F i l e  ( f  ,  

' c : \ t n p .  j p g  ' )  , -
Reset (  fJ ;
s j - : e : : f i l e s i z e ( f  ) ;
s :  = int tostr  ie ize) I
c l ose f i l e  ( f )  ;
count :  =0 ;
cat{rnFortd r  lver .send5t r ing ( '#-gE0'+s) . .

end:
' : '  :bcgi-n

sendf i - le t
ond;



' .i ' :begin
u l a n q . '

end;
end;
i f  (  i k c tde= ' - ' )  o r  ( kode= ' l ' )  )  and ( : i ze : - ' 0 )  and  . ( s i ze<>coun t )  t hqn

bcgin
bu t ton  l .Enab led  :  = fa1 :e  i
f  ot  a ' . : t t  to 2 do

poPrlPmenri l .  I tems I  a l  .Enabled := f  a]=e ;

end;
i f ( ( k o , . 1 e = ' = . ) o r i k o d e = ' l ' } l a n d ( s i z € ' t U ] a n d ( s j ' z e = c o u n t } t t r c n

begil
l :ut tonl  .Enabled :  =t  r r :e;
f o t  a : -0  t o  2  do

poFu i rnenu l  . I  t ens  I a l  .Enab led := f ' r ue . '
end.'

end;

procedure t  farml.  qant r lcol l ;
begin
i f  conrmportd r  ive r  .  Connected then

IconData.hlcon := } .Fp l icat  ion . Ic ' : 'n '  H. :nd 1e

el-s e
TcnnDa|a.hIcon := Loadlcon (0,  I  Dl- l l r . i { l l  ;

Appi  icat  ic t i  ,  T i t ie := Ti l r reTostr  (Rc"r) , '

StrPCcpy ( IconData .  s zT ip,  Lppl ica* '  1cn -  Ti t  ie i  ;

She il..-llLrt.l f j"Icon (Iilt{*l'ioDIF Y, Glccr:Da-";i ;

end;

procedure TF.-'Itn1 'F'] r..t}lc tea te (5+i]d€i: T(:]ilie'-rt) -:

begin
l , . r , : ' r l : : - f 3 l : c . '
Eo:: t jer lcons :-  [b iS-vsteinl ' lenr- i  I  ;
I concoutr t ::;- .'
f  con la ta . cbS i :e  :=  e i : e , -_ , f  ( I cL - ,n i ) . e t ; ]  ;
f ,:onDat.l . dnd :: Iiarlti le:
f  r anDa ta ,  r r f  f t  : =  LQt l  i
I .Lr ( ' rn i - r : r t : j .uF1a ' : -s  :=  l . l l  F_I ' iE  S 5AG, i i  '  r t . ;  l ; i ; l i  +

j. , ',-.t;-rlt.,tI :; . r:ri.: I l lr:c!:l{*.5::aqe : = r+]li_ I l: j I l + 1,'

i , . ; , - , t : ! a - r . . r . i r I J o i l  : :  A p t , ' i r c . : t i c l i . I ' - , , : : . ; - i i i e "

: j l  r P i : , r F y  r l c o n l l a t e . s z T i p '  . a . p F  I  l . a i  i t n  ' l ' r t 1 e l  t

S: ' , . IL_ iJ . ] , |1 i l : f  c - ' rn  (  l i l ! ' i_P.D! ,  GIc l i r i := i , : ;  :

F'.. t:rr i . : l h,--,1ir;

Ii I :,-r; '! i 1 r r d :u (F,pf-f icat- ion . Ilald ) e, S's;_:iI !E ) ;

n o : i s i . : = ' 1 ' ;
qa l . ! t -1rc( l l - ! i

end ;

].;I I' T1? ;

-* :' c i: edur: e ll',:' !:.:l I . F'r rn ii 1,r:': ( j r: ii,j i=-' : :

i !: 1 :r.tr-

l ' ' :  : - l r  I  .  i i . l - ' - r , i . '

i r  
- i , 1 ' .  : t r . :  I  .  i ' - 1  i ' r  1 ' . ; ' 1  ;  = '  i : . i i  1 l ' - ' \ ' . i  i ' i + '  :

end.'

procedure lTorm 1 - I l idel ' le1c l , lck (SeDder:  Toblect)  , '

begin
if !r i-deme1 . caprt !61= ' &tli-de I'le r then

bcgin
close i

end
alse
begi"n

Fornl . s ho'"t;
5 houEindow (App li-cat ion . Hand I'e, S g-EI DE) t

h idenel .CaPt ion : - '  &I l ide He'  i

TCloseAct ion) t



ex ] . t ;
end

end t

prqcedur€ tForrn 1 .Exi t lCl ick (Sencler:  T( ib ject)  i
bcEin
putus t
She1l*Not l fyf  con (  NII , |*DEIETE, 0Ic6nData) , .
App l icat ion . Proces,sHes s agea i
Appl  icat  ion .  Teruinate;
end:

end-
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General Description
The MAX481 , MAX483, MAX485, MAX487-MAX491. and
MAX1487 are low-power transceivers 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, MAX490,
MAX491. and MAXl487 are not limited, allowing them to
transmit up to 2.sMbps.
These transceivers draw between 120pA and 500pA of
supply current when unloaded or fully loaded with disabled
drivers- Additionally, the MAX481. MAX483. and MAX487
have a low-cunent shutdown mode in which they consume
only 0.1pA. All pafts operate from a single 5V supply.
Drivers are short-circuit cunent limited and are protected
against excessive power dissipation by thermal shutdown
circuitry that places the driver outputs into a high-imped-
ance state. The receive( input has a fail-safe feature that
guarantees a logic-high output if the input is open circuir.
The MAX4B7 and MAX1487 feature quarter-un i r -  load
recerver input impedance. allowing up to 128 MAX487 |
[]44X]487 transceivers on the bus. Full,duplex communa-
cations are obtained using the MAX488-MAX491 , while
rhe MAX48.I, MAX483, MAX485, MAX487, and MAXl487
are designed for half-duplex applications.

Applications
Low-Power RS-485 Transceivers

Low-Power RS-422 Transceivers

Level Translators

Transceivers for EMI-Sensitive Applications

Industrial-Control Local Area Networks

Ordering Information

Ordering lnformation continued at end of data sheet.
' 
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Selection Table

^/yl^/txa"/vl
Low-Powe4 Sfew-R ate-Limited

RS.4 8 5 IRS-4 2 2 Tr a nsceiver s
Features

a In FMAX Package: Smallest 8-Pin SO
t Slew-Rate Limited for Error-Free Data

Transmission (MAX483/487/488/189)

0 0.1FA Low-Current Shutdown Mode
(MAX481/483/487)

a Low Quiescent Current:
'1 20pA (MAX483 1487 I 4881 4891
230pA (MAx1487)
300uA (MAX481 /485/490/491 )

t -7V to +12V Common-Mode Input Voltage Range
a Three-State Outputs
I 30ns Propagation Delays,5ns Skew

(MAX481 /48s/49 0 I 491 I 1 487 |
t Full-Duplex and Half-Duplex Versions Available
a Operate from a Single 5V Supply
a Allows up to 128 Transceivers on the Bus

(Mpt)(487tMt&14871

a Current-Limiting and Thermal Shutdown for
Driver Overload Protection

PART TEMP. RANGE PIN-PACKAGE
MAX4SICPA 0"C to +70"C I Ptasiic OtP
MAX48lCSA O"C to +70"C 8 SO

MAX4SICUA 0"C to  +70"C B UMAX
MAX481C/D 0"C ro +70"C Dice.

PART
NUMBER

HALF/FULL
DUPLEX

DATA RATE
(t{bps)

SLEW.RATE
LIMTTED

LOW.POWER
SHUTDOWN

RECEIVER/
DRIVER
ENABLE

QUIESCENT
CURRENT

(rd)

NUMBER OF
TRANSM]TTERS

ot{ BUs

PIN
COUNT

MAX48,I Half 2.5 No Ye5 Yes 300 32 8

MAX483 Half 0.25 Yes Y e 5 Yes r20 B

MAX485 Half 2 5 No N O Ye5 300 32
MAX467 f la l f c  2 5 Y C 5 Y e 5 Ycs 124 1 2 8 E

MAX488 full 4 2 5 Ycs l o NC 120 32 3

MAX489 Full 0.25 YES i\io Yes 120 32 1 4

MAX490 F UII 2 .5 No N O N O 300 32 I

MAX491 Full 2 .5 N O NO Ye5 300 32 l 4

MAXl/+87 Half 2.5 No NO Yes 230 128 8

,/nAxltu Maxim lntegnted Products 1

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

Uaircrrltar r..r"'!d lvlovl "!'drrdal'
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.14-Pin SO (derate 8.33mW"C above +70"C)...............667mW
8-Pin pMAX (der ate 4.1 mW I " C above + 70"C) ..............830mW
8.Pin CERDIP (derate 8.00mW"C above +70'C).........640mW
14-Pin CERDIP (derate 9.09mW/'C above + 70'C).......727mw

Oryraling f emryrature Ranges
MAX4_ _C_ _/MAX1 487C_ A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .0"C to  +70"C
MAX4_ _E_ _/MAX1 487E_ A. . . . . . . . . . . . . . . . . . . . . . . . . .__. -40"C to  +85 'C
MAX4_ _t \ , ,1J_/MAX1487MJA. . . . . . . . . . . . . . . . . . . . . . . . . . . -55"C to  +125 'C

Storage Temperature Ran9e. . . . . . . . . . . . . . . . . . . . . . . . . . . . . -65"C ro  + i60"C
Lead Temperature (so lder ing,  losec) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .+300.C

Low-Powen Sfew-R ate-Limited
RS-4 8 5 fRS- 4 2 2 Tra ns ceive r s

ABSOLUTE MAXIMUM RATINGS
S u p p l y V o l t a g e ( V c c ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 V
Conirol input Voltage (RE, OE)...................-0.5V to (VCC + O.5V)
Dr iver  Input  Vol tage (DI ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0 .5V to  (VcC + 0.5V)
D r i v e r O u t p u t V o l t a g e ( A . B ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 8 V t o + 1 2 . 5 V
Receiver  lnput  Vol tage (A.  8) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -8V ro  +12.5V
Receiver Output Voltage (RO).....................-0.5V ro (VCC +0.5V)
Continuous Power Dissipation (Ta = +7O'C)

B-Pin Plastic DIP (derate 9.09mW/'C above +70"C)....727mW
14-Pin Plastic DIP (derate 10.00mW"C above +70"C)..800mW
B-Pin SO (derate  5 .B8mW"C above +70"C) . . . . . . . . . . . . . . . . .471 mW

Stresses beyand those listed under "Absolute Maximum Ra6ngs" may cause pefinanem danBge to the device. fhese arc stess ratjngs ot1ly. and |uncional
operal@n of lhe device at these or any other conditions beyond Lrose indicated in the opeational seaions of the specincations is not imptied. E4)osure to
absolule maximum rating condTions fq extended periods may alTect device relability.

DC ELECTRICAL CHARACTERISTICS
(Vcc = 5V +5"/o.I4 = TM|N to TMAX, unless otherwise noted.) (Notes 1, 2)

PARAMETER SYMBOL CONOITIONS MIN TYP MAX uifiTs
Differentral Driver Output (no load) VODl 5
Differential Driver Output
(with load) VOD2

R = 50fi (Rs-422) 2
R = 27O (RS.485). Figure 4 1 . 5

Change in [,4agnitude of Driver
Differential Output Voltage for
Complementary Output States

avoD R = 27O or 50O. Figure 4 o.2

Driver Common-Mode Output
Voltage voc R = 270 or 50O. Figure 4 3

Change in Magnitude of Driver
Common-Mode Ouput Vdtage
for ComplemenEry OutprJt States

avoD R = 27Q or 5OO. Figure 4 o.?

lnput High Voltage VtH OE, DI, RE 2.O
Input Low Voltage DE. DI, RE 0.8
Input Current IrNr DE. DI .  M =2 pA

Input Curent
(A. B) r lN2

DE = OV;
vcc = 0v or 5.25v,
all devaces except
MAX487 tMAXl 487

v r N  =  1 2 v 1 . O

inA
.0. I

MAX487/MAX14B7,
DE = OV, Vcc = 0V or 5.25V

vrN = 12v 0.25
-o.2

Receiver Differenrial Threshold
Voltage VtH - 7 V < V C M < i 2 V .o.2 0.2

Receiver lnput Hysteresis AVTH Vcu = 0V to
Receiver Output High Voliage voH lO = -4mA, VID = 200mV 3 .5
Receiver Oulpul Low Voitage voL lo = 4mA, VD = -2OOnV o 4
Three'State (high impedance)
Output Current at Receiver

loz R 0 . 4 V < V O < 2 4 V

Receiver Input Resistance RJN

-7V < VCM < 12V, al l  devices excepr
MAX487 /MAX14B7 12 ko

-7V < VcM s 12V. MAX487/MAX1 487 48 ko

.flartxlA/l
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DC ELECTRICAL CHARACTERISTICS (continued)
(VCC = 5V x5Y", f e = TM|N to TMAX, unless otherwise noted.) {Notes 1 , 2)

SWTC HI N G C HARACTERISTICS_MAX48 1 /MAX485, M M49O/MAX491, MAX.I 487
(VCC = 5V +5Y". f a = TMIN to TMAX. unless otherwise noted.) (Noies .1. 

2)

PARAMETER SYMAOL COND]TIONS MIN TYP MAX UNITS

No-Load Supply Current
(Note 3) lcc

MAX4BB/MAX489,
DE, DI, RE = OV or Vcc 120 250

pA

MAX4gO/MAX491.
DE, Dl, RE = OV or Vcc 300 500

MAX4B1/MAX485,
m = ovorvcc

DE = Vcc 500 900
D E = O V 300 500

l',4AX1487.
RE = 0V or Vcc

DE = Vcc 300 500
D E = O V 230 400

MAX483/MAX487,
RE = oV or vcc

D E = 5 V
MAX483 350 650
MAX487 250 400

D E = O V 120 250
Supply Current In Shutdown ISHDN MAX48l/483/487, DE = 0v, RE = V6s 0 . 1 1 0 pA
Driver Shoft -Circuit Currenl.
vo = High losDr -7V < Vo s l2V (Note 4) 3 5 250

Driver Short-Circuit Current,
Vo = Low losD2 -7V < Vo s l2V (Nore 4) 35 250

Receiver Shon-Circuit Current rosR 0 V < V O < V C c 1 95 mA

Fx
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=
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=
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=
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Driver lnput to Output
IPLH Figures 6 and 8. Rorrr = 5qO.

C L t = C L 2 = 1 0 0 p F
1 0 30 60

NStPHL '10 30 60
Driver Output Skew to Output TSKEW Figures 6 and L RDTFF = 54Q. CLt = Crz = 10OpF 5 1 0 NS

Dnvef Rise or Fall Trme IR. TF

Figures 6 and 8.
Rorrr = 5aQ.
C t t = C L 2 = 1 0 0 p F

MAX481. MAX485, MAX1 487 3 t ) 40

N SMAX4gOC/E, IMAX491C/E 5 1 5 25
MAX4gOM, MAX491M 3 t 5 40

Drrver E nablc Io Outpu{ High IZH Figues 7 and 9. C1 = ?00pF. 52 closed 40 70 ns
Driver Enable to Output Low tzL Figures 7 and 9, Cr = l00pF, S1 closed 40 70 N S

Driver Disable Time from Low tLZ Figures 7 and 9. C1 = '15pP. 
51 closed 40 70 NS

Driver Oisable Time from High THz Figures 7 and 9, Cr = 15pF, 52 ctosed 40 70 NS

Recejver lnpur Io Output TPLH, IPHL

Figures 6 and 10,
Rorrr = 5qo.
CL1  =CL2=10OpF

MAX481, MAX485, MAX14B7 20 90 200
NSMAX4gOC/E, MAX49'] C/E 20 90 150

MAX4gOM, MAX491M 20 90 200
I  IPLH - IPHL I Differential

Receiver Skcw
tSKD

Figures  6  and .10 ,  RDTFF =  54O,
C11  =  Q i2  =  lO0pF

' 13
ns

RL'ceivr.r Lnable ro Ouifrut Low rZL Figures 5  and 1 1 .  CRL = 1spF,  S1 c tosed 20 50 t']5
Rc.cervor Enable to Cuiput High lzH Figures 5 and 1 1. Cri. = 1spF. 52 c,osed 20 50 n 5
Reccivcr Disable Trme from Low tLZ Figures 5  and 1 1 .  CRL = 15pF,  51 c losed 20 50 N S

Receivcr Disable Time from High rHZ Figures 5  and 11.  CRL = 1spF.  52 c losed 20 50 N S

Maxrrnum Data Rate fuax 2_5 Mbps
Time to Shutdown rsfiDN MAX481 (Note 5) 50 200 600 NS

//UAXl,/tlttl _-



Low -P owe n Sfe w.R ate - Li mi te d
RS-485ilRS-422 Transceivers
SWTCHING CHARACTERISTICHIAX/41/MAX485, MAX490/MM491,
(Vcc = 5V t5%, Tn = TM|N to TMAX, unless otherwise noted.) (Notes l. 2)

MAX1487 (continupd)Nqt
!t
Fx
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o
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ttx
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a
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X
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a
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SWITCHING CHARACTERISTICS_MAX483, MAX487/MAX488/MAX489
(Vcc = 5Y +5x, Ta = TMrr'r to Tu,qx. unless olherwise nored.) (Nores 1. 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Driver Enable from Shutdown to
Ourput High {MAX481)

TZH(SHDN) Figures 7 and 9. C1 = 100pF. 52 ctosed 40 100 N S

Driver Enable from Shutdown to
Output Low (MAX48.l) IZL(SHDN) Figures 7 and 9. C1 = 100pF, S1 ctosed 40 100 N S

Receiver Enable from Shutdown
to Output High (MAX48] )

TZH(SHDN)
Figures 5 and 1 1. C1 = 15pF. 52 ooseo,
A . B = 2 V 300 1000 N S

Receiver Enable from Shutdown
to Output Low (MAX481 )

IZL(SHDN)
Figures 5 and 11. C1 = 'l5pF, 

S1 ctosed.
B - A = 2 V 300 1000 ns

PARAMETER SYMBOL coNErri6NS- MIN TYP MAX UNITS

Driver Input to Output
TPLH Figures 6 and B, Rorrr = 54O.

c r = c L 2 = 1 0 0 p F
250 800 2000

N StPHL 250 800 2000

Driver Output Skew to Output tsKEw Figures 6 and B. RDTFF = 54Q.
C t t = C L 2 = 1 0 0 p F 100 800 NS

Driver Rise or Fall Time TR, IF
Figures 6 and B, RDIFF = 54O.
C L t = C L 2 = 1 O 0 p F 250 2000 N S

Driver Enable to Otxpur High tZH Figures 7 and 9. C1 = 100pF. 52 ctosed 250 2000 n 5
Driver Enable to Output Low rzL Figures ? and 9. C1 = 100pF. 51 ctosed 250 2000
Driver Oisable Time from Low tLz Figures 7 and 9. C1 = 15pF. Sl closed 300 3000 n5
Dflvef Disable Time from Hrgh lHz Figures 7 and g. C1 = l5pF. 52 closed 300 3000 NS

Receiver Input to Output
TPLH Figures 6 and 10, R91s6 = 5451.

cL1 = cL2 = 100pF
250 2000

N StPHL 250 2000
I tprH - tpsr I Differenrial
Receiver Skew

tSKD
F igu res  6  and  10 ,  RDTFF =  54Q.
C L t = C L 2 = 1 0 0 p F 100 n 5

Receiver Enable to Output Low tzt- F 'gL r res  5  and  1 i .  Cc r  .  15pF .  S1  c iosed 20 50 N S

Receiver Enable ro Ourput Hiqh tZH Figures 5 and 1 1. CRL = 15pF. 52 ctosed 20 50 N S

Recerver Disable Time from Low tL2 Figures 5 and 1 1. Cp1 = 15pF. 51 ctosed 20 50 o5
Receiver Disable Time from High tHZ Figures 5 and 1 1. Cp1 = 15pF. 52 ctosed 20 50 N S

Max imum Data  Ra tc funx IPLH. tpHL < 50% of dara period 250 kbps
Time to Shutdown ISHDN MAX483/MAX487 (Note 5) 50 204 600 ns
Driver Enable from Shutdown to
Oulpur High IZH(SHDN)

MAX483/MAX487. Figures 7 and 9.
Cr = 'loopF. s2 c,osed 2000 N S

Driver Enable from Shurdolvn to
Outpui Low t1 i  t sHr tN)

MnX48311\lnx487 Figures 7 and L
Ct  =  100pF  51  c losed 2000 n 3

Rcccrvcr Enable lronr Snuido!!n
lo ourpur High i IH(S8 DN)

flAX483;ir4AX497 Figurcs 5 and 1t
CL = 15pF,  52 c tosed 2500 N S

Receiver Enable from Shutdown
to Output Low

IZL(SHDN)
MAX483/MAX487. Figures 5 and 11
CL = 15pF, 51 closed 2500 NS

.'V,t\aA/l
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RS,.4 8 SfRS-4 2 2 Tra nsceivers

NOTES FOR ELECTRICAUSWITCHING CHARACTERISTICS

Note 1: Allcirnents into device pans are positive; all currents out ofdevice pins are negative. All voltages are relerenced to deviceground untess otherwise specified.
Note 2: All typical speciticarions are given for VCC = 5V and Tn = +25"C.
Note 3; Suppty cu(ent speciflcation is vatid for loaded rransmifteG when DE = OV.
Note 4: Applies to peak current. See Typical Operating Characteristics.
Note 5: The MAX481/MAX483/MAX4B7 are pfi into shutdown by bringing m high and DE low. rf the Inpurs are In thrs srare for lessthan 50ns, the parts are guaranteed not to enter snutdown. lfihe inputs 

"are 
in this state ror at least 60ons. the parts areguaranteed to have entered shutdown. See Low-power Shutdown Mode section.

(Vcc = 5V, fa = +25"C, unless otherwise noted.)

OI|TPUT CURR€i|T vs.
RfC€IV€R OUTR'T TOW VOITAGE

Typica I Operating Characteristics
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Typical Operating Characteristics (continued)
(Vcc = SV, Ta = +25"C. unless otherwise nored.)
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Low-Powe4 Sfeuu-R ate-Li mited
RS-485fr S,-4 22 Transceivers

Pin Description

PIN

NAME FUNCTION
MAX481/MAX483/
MAX485/MAX487/

MAX1487

MAX488/
MAX490

MAX489/
MAX491

DrP/SO trMAX otP/so UMAX DtP/SO

3 2 4 2 RO Receiver Output: lf A > B by 200mV, RO will be high;
lf A < B by 200mV. RO will be low.

2 4 3 RE Receiver Outp( Enable. RO is enabled when RE is low: RO is
high impedance when RE is high.

3 5 4 DE

Driver Outpu Enable. The driver outputs. Y ard Z, are enabled
by bringing DE high. They are high impedance when DE is low. lf
the driver outputs are enabled, the parts furction as line ddvers.
While they are high impedance, they function as line receivefs if
RL tS lO\ / .

4 6 3 5 5 DI Driver Input. A low on Dl forces output Y low and output Z high.
Similarly, a high on Dl forces output Y high and output Z low.

5 7 4 6 6 , 1 GND Ground

5 7 9 Noninvening Driver Output

6 8 1 0 Z Invening Driver Output

6 8 Noninvening Receiver Input and Noninvening Driver Outpur

8 2 Noninvening Receiver Input

7 1 B Invertrng Re:eiver Input and Inven,ng Driver Output

1 1 ' 1 1 B Invening Receiver Input

I 2 1 3 1 4 vcc Positive Supplyr 4.75V < VCC < 5.25V

i ,  8 ,  1 3 N.C. No CDnnect*no! internally connected
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TOP VItW /uAxalu
MAX48I
MAX483
MAX485
MAX487
MAX1487

RO

RT

0l

vcc

B

GND RO

DI

DJB

'l t,a

RO

GNO

0l

D€

NoTt: PIN t BttS Y AND Z 0N TlMlNG. TEST, AxD \,l/AVtfoRM DIAGRAMS RtftR I0 PINS A AND B WHIN DE 6 HIGH
TYPICA OPTRATING CIRCUI SI+OWN WIIH DIPAO PACXAGT,

orPrso

Ul|AX

Figure 1. MAX481/MAX483/MAX485/MAX487/MAX1487 Pin Conflguration and Typical Operating Circuit
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Low-P ow er, Sfew-R ate - Li mi ted
RS.4 8 5 IRS-4 2 2 Tr ansceivers

_Applications Information
The MAX481/MAX4B3/MAX485/MAX487-MAX491 and
MAX14B7 are low-power transceivers for RS'485 and RS-
422 communicat ions.  The l \4AX481, MAX485, MAX490,
MAX491 . and MAX1 487 can transmit and receive at data
ra tes  up  to  2 .5Mbps ,  wh i l e  t he  MAX4B3 ,  MAX487 .
MAX488. and MAX489 are specified for data rates up to
2sokbps The MAX4BB-l lAX491 are fu l l -duplex t rans-
ceivers whi le the MAX481, N/AX483. MAX485, l \1AX487.
and MAX1487 are half'duplex- In aodition. Driver Enable
(DE) and Receiver Enable (RE) pins are included on the
M A X 4 8 1 ,  M A X 4 8 3 ,  M A X 4 8 5 .  M A X 4 B 7 ,  M A X 4 8 9 ,
MAX491. and MAXl487. When disabled. the driver and
receiver outputs are high impedance.

MAX4A7IMAXl487:
728 Transceivers on the Bus

The 48k0, 1/a-unit-load receiver input impedance of the
MAX487 and MAX1487 al lows uD to I  28 t ransceivers
on a bus. compared to the . l  -uni t  load (12kQ input
impedance )  o f  s tanda rd  RS-485  d r i ve rs  (32  t rans -
c e i v e r s  m a x i m u m ) .  A n y  c o m b i n a t i o n  o f  M A X 4 8 7 /
MAX14B7 and other RS-485 transceivers wi t l . r  a total  of
3 2  u n i t  l o a d s  o r  l e s s  c a n  b e  p u t  o n  t h e  b u s .  T h e
MAX481/MAX483/MAX4B5 and MAX488-lv1AX491 have
standard 12kO Receiver lnput impedance.

vcc

RO

0l

GND

B

z

B

vcc

RO

T

GND

0i

DtP/SO

gMAX

Figure 2. MAX488/MAX490 Pin Configuration and fypical Operating Circuit

TOP VITW /1AAXt./U

N . C .

RO

0t

D I

GNO

CND

vcc

N. C.

B

N . C .

6 . 7

Figure 3. MAX489/MAX491 Pin Configuration and fypical Operating Circuit
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Test Circuits

Figure 4. Driver DC Test Load

Figure 6. Driver/Receiver Timing Test Circuit

M AX4 8 3IMAX4 A7 IMA X4 AATM AX4 8 9 :
Reduced EMt and Rellections

The MAX483 and MAX487-MAX489 are slew-rate limit-
ed, minimizing EMI and reducang reflections caused by
improperly terminated cables. Figure 12 shows the dri-
ve r  ou tpu t  wave fo rm and  i t s  Fou r i e r  ana l ys rs  o f  a
150kHz  s igna l  t r ansm i t t ed  by  a  MAX481 ,  MAX485 ,
MAX490. MAX491. or MAX1487. High-frequency har-

Figure 7. Driver Tining Test Load

monics wi th large ampl i tudes are evident.  Figure 13
shows the same informat ion displayed for a MAX483,
MAX487. MAX488, or MAX489 transmit t ing under the
same conditions. Figure I3's highJrequency harmonics
have much lower amplitudes, and the potential for EMI
is s ioni f icant lv reduced.
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Switching Waveforms

3V
DI

0v

I

vorrr 6i

tigue B. Driver ProPagaion DelaYs

Figure 10. Receiver Propagation Delays

Hioh-Z = Hiah imoedance
' inrtoo'r"ti.odi tot MAX4 8l /MAX4 83/MAX4 8 7

tZr6HDN).IZL l r7

2 3V output nonunLtv tow

Figure 9. Driver Enable and Disable 
-times (except MAX488 and

MAX490)

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

Function Tables (MAX48 1 /MAX483/MAX485/MAX487/M AXl 487 )
Table 2. Receiving

INPUTS OUTPUT

RE DE A'B RO

o o > f0 2v

0 0 < . 0 2 v a

0 0 lnpLr is cpen

0 High.Z'

X =  Don tca re
H ighZ=High impedance
a Shutdown mode for MAX481/MAX483/MAX487

! 5v ourPUT 15y
v0 l

RO
v0L

A-B "lD
_vt0

IZL(SHD,i).IiL tU

I 5v 0UTPUT N0RMALIY tow

_3V
R€

OV

vcc
RO

RO
0v

Table 1. Transmitting

INPUTS OUTPUTS

DI Y

0

X 1 o l 0

0 0 H i g h  Z Hign..,/

I 0 x Hrgh.Z High'Z

1 0 ./vlAxlA/l
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Figure 1 3. Driver Output Waveform and FFT Plot of MAX483/
MAX487-MAX489 Trcnsmitting a 150kHz Signal

D r ive r Output P rote cti on
Excessive output current and power dissipation caused
by fau[s or by bus contention are prevented by two
mechanisms. A foldback current l imi t  on the output
stage provides immediate protection against short cir,
cuits over the whole common-mode voltage range (see
Typical Operating Characteristics). ln addition. a ther-
mal shutdown circui t  forces the dr iver outputs into a
h igh - impedance  s ta te  i f  t he  d ie  t empera tu re  r i ses
excessrvely.

Propagation Delay
Many digital encoding schemes depend on the differ-
ence between the dr iver and receiver propagat ion
delay times. Typical propagation delays are shown in
Figures 1 5-18 using Figure 14's test  c i rcui t .
The di f ference in receiver delay t imes, l tptH -  tpHL l ,  is
t y p i c a l l y  u n d e r  1 3 n s  f o r  t h e  M A X 4 8 1 .  M A X 4 8 5 ,
MAX490. MAX491 .  and MAX]4B7 and is typical ly less
than 'l00ns for the MAX483 and MAX487-MAX489.
The driver skew times are typically 5ns (1ons max) for
r h e  M A X 4 8 1 .  M A X 4 8 5 ,  M A X 4 9 0 .  M A X 4 9 1  ,  a n d
MAX1437. and are typical ly 100ns (B00ns max) for  the
MAX483 and MAX487-MAX4B9.

Figure 12. Driver Output Waveform and FFf Plot of MAX481/
MAX 4 8 s/MAX 490/MAX4 91 /MAX1 487 Trans mift i ne a 1 50kH z
Signal

Low -Power Shutd ow n M o d e
(MAX4 A 1 iltAx4 8 3tM AX4 e 7 )

A low:gower shutdown mode is initiated by bringing
borh RE high and DE low. The devices wi l l  not  shui
down unless both the driver and receiver are disabled.
ln shutdown. the devices typical ly draw only 0.1pA of
supply current.

RE and DE may be driven simultaneolsly; the parts are
guaranteed not to enter shutdown if RE is high and DF
is low ior iess than 50ns. if the Inputs are in this state
for at least 600ns. the parts are guaranteed to enter
snutcown.

For the MAX481, MAX483, and MAX487, the tzH and
tzl enable times assume the part was not in the lovr-
power shutdown state (the t\,4AX485/MAX4BB-MAX491
and IMAX]487 can not be shut down).  The tzH(SHDN)
and tzL(SHDN) enable times assume the parts were shut
down (see E lectr i c a l C ha racteri stic s).

I t  takes the dr ivers and receivers longer to become
enab led  f rom the  l ow-power  shu tdown  s ta te
(tzn(storu),  IZL(SHDN)) than from the operat ing mode
(rZH, tzL).  (The parts are in operat ing mode i f  the RE.
Df inputs equal  a logical  0,1 or 1,1 or 0,  0.)
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Low -P ow e rr Sfew-R ate-Li mi ted
RS,.48 SilRS-422 Transceivers

figure 14. Receiver Propagaticn Delay Test Circuit

Figure 1 5. MAX481 /MAX485/MAX490/MAX491/MAX1 487
Receive( tpHL

Figure 1 6. MAX4 81 /MAX4 I 5/MAX4 90/MAX4 I 1 /MAX 1 4 I 7
ReCeiVer tPLH
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Figure 17. MAX483. MAX487-MAX489 Receiver IPHL
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Fiaure 18. MAX483. MAX4B7-MAX489 Receiver tpLH

.il AXlA/l



Line Length vs- Data Rate
The RS-485/RS-422 standard covers line lencths uD to
40OO feet. For line lengths greater than 4000" feet, see
Figure 23.
Figures .i 9 and 20 show the system differential voltage
for the parts driving 4000 feet of 26AWG twisted-pajr
wire at 1 1OkHz into .1 20() loads.

Typical Applications
The MAX481 , MAX483, |VAX4B5, MAX487-MAX49'1 . and
MAXl 487 transceivers are designed for bidirectional data
communications on multipoint bus transmission lines.

Fi5lure 1 9. MAX481/MAX485/MAX490'lAX491/MAX1 4I7
System Differential Valtage at 11jkHz fuivtng 4MOft of Cabte

MAX483. MAX487-MAX489 System Differentiat
1 11kHz Driving 4000ft of Cable

Low. P owe r, Sfe uu-R ale. Li mited
RS-4 8 5 IRS-4 2 2 Tra ns ceive r s

Figurcs 21 and 22 show typical network applications
c i r cu i t s .  These  pa r t s  can  a l so  be  used  as  l i ne
fepeaters, with cable lengths longer than 4000 feet. as
shcwn in Figure 23.
To minimize reflections. the line should be terminated at
both ends in i ts character ist ic impedance. and stub
lengths off the main line should be kept as shon as possi-
ble. The slew-rate-limired MAX483 and MAX487-MAX489
are more tolerant of imp€rfect termination.
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Low-Powe+ Sleuu-R ate- Limited
RS-48 SfiRS-422 Transceivers

NOT€: RE AND DI 0N MAX,4B9/MAX491 0Nl-Y.

Figure 22. MAX4gB-MAX491 Full-Duplex RS-485 Nework

A/ltXtYl
MAX4 88-l',1AX491

NOIE: RE AND Di 0N l,lAX4m/MAX4gl ONLY

Figute 23 Line Rcpeak-.r for MAX488 MAX.19l

lsotated RS-485
For isolated RS-485 aDol icat ions,  see the MAX253 and
MAX14B0 data sheels.



_Ordering Information (continued)

PART TEMP. RANG€ PIN-PACKAGE
MAX481tPA .40 'C ro  {  B5"C I  Ptast rc  Dtp
N,4AX481ESA -40'C to +85"C I SO
MAX4B]MJA -55"C to  +125"C I  CERDIP
MAX483CPA 0'C to +70'C I Plasric DtP
MAX4B3CSA 0'C to *70'C I SO
MAX4B3CU^ 0"C to *70"C B UMAX
MAX483C/D O'C to + 7O"C D,ce'
MAX4B3EPA -40"C to +85"C 8 Plastic DIP
MAX483ESA '40'C to +85"C I SO
MAX483MJA -55"C to  +125"C 8 CERDIP
MAX485CPA 0'C to +70"C I Plastic DIP
MAX485CSA 0'C to +70"C I SO
MAX485CUA 0"C to +70'C B UMAX
MAX4BsC/D 0'C ro +70"C Dice'
MAX4BsEPA '40"C to +85'C 8 Plastic DIP
MAX485ESA .40"C to +85'C B SO
|\,1AX485MJA -55"C ro +125'C I CEROIP
MAX487CPA 0"C to +70'C I Plasric DIP
Ni1AX487CSA 0"C to +70"C 8 SO
MAX4BTCUA 0"C to +70'C B IMAX
MAX487C/D 0"C to +70"C Dice'
I\,4AX4B7EPA '40"C to +85'C I Plastic DIP
MAX487ESA -40"C to  +85"C I  SO
MAX4BTM-JA -55'C to + 125'C I CERDIP
MAX488CPA 0'C to +70"C I Plastic DIP
MAX4BBCSA 0"C to +70"C I SO
MAX488CUA 0"C to r70"C I UMAX
MAX488C/D 0"C lo  -70"C Dice '
MAX4BBEPA .40"C to - B5"C I Plasrrc DIP
MAX4BBISA 40"C to  -85"C I  SO
MAX4BBMJA -55 'C to  +125 'C 8 CERDIP
MAX48gCPD 0'C to +70'C 14 Ptasric DIP
MAX489CSD 0 'C to  +70 'C l4  SO
MAX489C/D 0'C to +70"C Dice'
lVAX4EgtPD -40 'C to  -85 'C 14 Plast rc  DIP
MAX4B9ESD -40 'C to  +85 'C 14 SO
N / A X 1 8 9 N 4 J D  . 5 5 ' C  t o  - 1 2 5 " C  1 4  C E R D I D

Low-Power, Sfeuv-R ate-Li mited
RS,- 4 I S[RS, -4 2 2 Transceiver s

_Ordering Information (continued)

PART TEMP. RANGE PIN.PACKAGE
MAX4goCPA 0"C to +70"C I Ptastic DtP
MAX49oCSA 0"C to +70"C I SO
MAX49oCUA O"C to +70'C I pMAX
MAX490C/D 0"C to +70'C Dice.
MAX4SOEPA -40"C ro +85'C B Ptasric Dtp
MAX49OESA -40'C to +85"C I SO
MAX49oMJA -55"C ro  +125 'C B CERDTP
MAX4g1CPD 0"C ro +70"C 'i4 Plasric Dtp
MAX4g1CSD 0 'C to  +70"C 14 SO
MAX491C/D 0'C to +70"C Dice.
MAX491EPD -40"C to  +85 'C 14 Ptasr ic  Dtp
MAX49]ESD -40"C to  +85 'C 14 SO
MAX49' ,1MjD -55"C ro  + '125"C 14 CERDIP
MAX1487CPA 0"C ro +70'C I Plasric DtP
MAX]487CSA 0"C to  +70"C I  SO
MAX]487CUA O'C tO +70"C 8 UMAX
MAxt 481ClD 0'C !o +70"C Dice'
MAX1487EPA -40"C to +85"C I Plasric DIP
MAX1 BTESA -40"C to  +85"C 8 SO
MAX1 487MJA '55"C to  +.125"C I  CERDTP

Contact factory for dice specifications.

Chip Topographies
MAX48 1 /MAX483/MAX485/MAX 487 I M AX1 487
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Low -P ow e r, Sfe uu-R dte- Li mited
RS-4 8 SfiRS-4 2 2 Transceivers

MAX488/MAX490

B

z ( I . 3 ? 2 m m ) -  (  1 . 3 7  2 m m )

I o'io
k_
|  (2 .0  32mm)

TRANSTSTOR COUNT: 248
SUBSTRATE CONNICTED TO GND
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