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UART

1 HS0E " (

)% *$%S+( , %**-%./0%1$ #2 = *3HA+.#O0%'" " = 3H*A15H#0NSL14+""#6# #2# , 75#0%"" = ( * FreeBSD.

8&+#" HO%3#

1. UART: Y$# >8# = -%- , %2#$%1$ 1
2. @%*$,#9-%5,%901, % sio 24
3. @%*$,#9-%5,%901,% cy 29
4. @%*$,#9-%5,%901,% si 30

1. UART: 6-& 7-& 3 )0) "0$&-0#-

Copyright "~ 1996 Frank Durda 1V <uhclem@FreeBSD.org>, All Rights Reserved. 13 1"#3%! 1996 &" (

8" "0L1,*W4+"" /9 WX i, #" /9 3,7;<#31,15%$="- (UART) N >$# -42=10#9 -#<3#"1"$
3#5* " $l</ BH*A15#0%$14+"'#9 31,15%=" 5%/ : -#<3+?$1,% UART 3, """ "<hl$ 2%9%$/
5%/ : = 31,15%;$ #$514+" /1 27 $/ IH*A15#0%$14+""#. @% *$#,#""1 3, 7 ;<"""-% O0$#,#9 UART
*H2T %1 278/ #2,%$"# 0 3#4" /1 2%9%/ .

AH#HFALSHOUSLA+""%( 31,15%=% 5%""*"/: #2/=""# "*3#4+.71$*( * <#BI<h<" " 54( "1 *1$10#6#
0.%"<#519*$0" ( <1B57 -#<3+72%1,%<", $1,<"""%4%<" " 5,76 <" 7*$,#9*$0%<".

C7D1*$071% 501 #*"'#0"'/1 E#,</ 3#*415#0%$14+""#9 31,15%=" 5%"""'/:z: *="":1 #""%( *
U= LA#TTW( F %0 <#*$T #$ ,1BT<#0, 3#551,BT0%l</: #2#,75#0%" 1<, ""%.0%'""1
3#5* " $l</ *0(. " #2/=""# 0-472=%1$ 27-07 A, 1*4" #"*% 3#551,B " 0%1$ %*""": ,#'"*"7? 31, 15%=7,
" 27-07 S,1*4" 3#551,B"0%1$*( *= "z, # " "W( 31, 15%=%. G21 E#,</ #3"*%""/ """ BLl.

@1-#$#, /1 W3, #*$, %" ;" /1 -, %D1" " (.

UART Universal Asynchronous Receiver/Transmitter N 8" "01,*%4+"/9 %*=*: ,#""'/9
3, " ;<#31,15%%$="-

USART Universal Synchronous-Asynchronous Receiver/Transmitter N 8" "01,*%4+"/9
REI HUHYRT D HT /9 3, T, <#31,15%$=" -


mailto:uhclem@FreeBSD.org

1.1. 83%9 " &%%0: . &,/#+&*0-#/1%0: _#"#+0""0

C=" o, #"" h( 3#*415#0%$14+""%( 31,15%=% 5%"**""/ - $,1271$, =$#2/ #$3,%0"$14+ = 3#47=%$14+
<14~ #2D"9 $%-$#0/9 *"6"'%4, 47 2# =$#2/ #$3,%0"$14+ 3,15#*$%04(4 *$,#2-*76""%4 "4*"
5,76#9 *"6" %4 *"" I #" T W& ", =$#H2/ 3H#HAT=%$14+ ."'%4, —#65% "*="$/0%$+" *4157?7D"9 2°$
5%/ 1. F 2#4+H """ *$01 E#, < *""' 1, #'H#HO 3H*415#0%$14+#9 *0(. 7, 1*4" 0 5% /9 <#<1"'$
"1$ 5#*$73" /1 5%/ 1 54( 31,15%=", O<1*$# '"": S5#4B1"" 2/%+ #$3,%041"" %3#4"(?D"9
*=<0#4, =$#2/ 31,15%=% 5%"***/: "1 3,1,70%4%*+. C=":,#""W( *0(.+ #2/=""# 2#411
SEE1-$"0""%, $%- -%- <1B57 #$3,%0"$141< " 3#47=%$141< 31,15%?$*( $#4+-# 2" $/ 5%"*"'/ :,
#5" 0—# #""% <#B1$ 275+ 2#411 %S, %" HO, 1*4" $,1272$*( S#3H#A™ "$14+"" /1 3,#0#5% T *:11</
BA(#2<1""% $%-$#0/ < *"6""%4#< <1B57 #$3,%0 " $141< " 3#47=0%$141<.

B#,<W% *=":,#""#9 31,15%=" =*3#4+.71$*( * 3, ""$1,%<™ = 7*$,#9*$0%<" * B;*$-"<*
5% *-_t<™, 651 5%""*" /1 31,15%2$*( 3# #5""#<7 ""W2#,7 3,#0#5#0, % $%-$H#0/9O *"6" %4 “4" *$,#2
N 3# 5,76#<7 3,#0#57. A, """$1,/ = 7*$,#9*$0% * B;*$-"<" 5"*-u<" #2/="# "1 (04(?%$*(
3#*415H0NSLA+"" /<™ T*$,#9*$0%<", $%- -%— 2#4+H " ""*$0# *$%"'5%,$#0 ""'$1,E19*#0 B;*$-":
5%*—#0 31, 15%?$ &14#1 *4#0# 5% """/ - 54( -%B5#6# $%-$HOH6H *=6""%4% "4 *$,#2%, " *3#4+.7(
#$514+"" /9 3,#0#5 54 ( -%B5#6# 2" $% *4#0%. F "*"57*$, " " AJ $%-"1 7*$,#9*$0% " .01*$""/ -%-
3%,%4414+" /1.

CH%""5%,$""#1 #2#,75#0%"" " 1 54 ( 3#*415#0%$14+""#9 *0(." 0 AJ ""1 3#551,B"0%1$ *""": ,#"""" /1
#31,%&" =. )$#S , 1B < #3"*%"" 51*+ $#4+-# 54(*, %01 " (.

1.2. ;,3%9"&%%0: .&,/#+&*0-#/1%0: _#"#+0"'0

Pre=rrs #( 31,15%=% 3#.0#4(1$ 31,15%0%$+ 5%""/1 21. TI#H2:#5T<#*$T  #$3,%0-*
SU-$HOH#6H * 76" 4% #$ #$3,%0"$14( — 3#HAT=%$147?. F<1*$# >P#6# #3$3,%0"$14+ * 3#47=%$14+
6,% 11 *#64%*H#0/0%?$  3%,%<1$,/ FTUILHETT U, % - -UBS#<7 *4#07 5#2%04(?$*(
*31&" W4+ /1 2%$/, -H#SH#H, /1  TFBHA+ . T7?$( 54C FTUILHETT%&TT  31,15%?D16# T
3, """ T <Wh?D16# 7*$,#9*$0.

A, " 31,15%=1 *4#0% =1,1. UART O %*="": #"""'#< ,1B"<1 - "%=%47 -%B5#6# 31, 15%0%1<#6#
*AH0% SH2U0A(LS*( 27$, "%./0%L1</9 "*$h,$HOL < 2" $#<". C$%,$#0/O 2$ "*3#4+.71$*( 54(
#3#01D1" " ( 3, ";<""-% # "%=%41l 31,15%=" *4#0% 5%/, % $%-BLl 54( *='':, #"" %&" "
SU—SHOHOH * ™ 6" %A% 3, " ;<"" " =0 * $%-$HOL/ < *"6""%d#< 31, 15%$="-%. )$" 50% $%-$#0/ : *"6" %A%
SHAB''/ 2/$+ SHSUSH=""# SH=""/<", =$#2/ ": ,%*:#B51"" "1 3# =U*$#$1 "1 3,10/ H%4# 10% O#
0,1<( 31,15%=" #*$%0H " :*( 2" $#O *4#0%. (K%' ""#1 $, 12#0%"" = 1 2/ 4# T*$W""#041""# O# 0, 1<1""
<1:%""=1*-":  $141$%O3#0 "  416-# O/3#A"(1$*( *#0,1<1""'/< >41-$,#"""/<
#2H, T5HOU" " 1<)

AH*AL *$% , $HOH#6H 27$% 31,15%2?$*( #$514+"" /1 2°$/ *4#0% 5% """/, ""%="""%( * <4%5H16#
S%=%D16# 27 $% (LSB). I%B5/9 27 $ 31,15%;$*( 0 $1=1"""1 $#=""# $%-#6# B1 0,1<1""", -%- " 0*1
#*$p4+"/1 278/, T 3,71<"T- "3L,#01, (1% *HSHCTTL 47777 3,°<1,U# % *1,157*1
"T$1,0%4%, #$0151""""#6# 54( -%BSH#H6H# 27 %, =$#2/ #3,15147%+, (04(1$*( 47 27$ 1 =4" 0.
@%3, "<1,,1*4" 31,15%=% -%B5#6# 2" $% .%"" " <%1$ 501 *1-7"'5/, 3, "1<"""- 3,#01, "$ *"6""%4,
=$#2/ #3,1514°$+, (04(1$*( 4" # 1 47 0, =1,1. #5"'7 *1-7"'57, .%$1< 3#5#B51$ 501 *1-7"'5/
" 3,#01,%$ ."%=1"""1*4157?D16# 2" $%, = $%- 5%411.



G$3,%0"$14+ "1 ."%1$, —#65% IHAT=U$14+ C3#H*<#$,14E ."%=1"""1 2"$%. G$3,%0"$14+ .""%1$
SHA+-#, —#65% 3# Sh—-$HOH<T *=6""%47 ""7TB""# ""h=%%$+ 31, 15%=7 *4157?D16# 2= $% *4#0%.

J#65% O*1 *4#0# 5% """/ - #$3,%041"'#, 31,15%$="- <#B1$ S5#2%0"$+ 273 =;$""#*$", —#$#,/79 #*
6171, " ,71$. L"$ =;$""#*$" <#B1$ 2/ %+ "*3#H4+ . H#OU"' 3, "1<" " -#< 54 0/ 3#4"' 1" " ( 3,#*$#9
3,#01,-" "% #H"2-". M%$1< 31, 15%$=" - #$3,%04(1$ -%- <""" " <7< #5""" *$#3#0/9 2" $.

JH65Y 3, "1<"""— 3HAT="4 0*1 2"$/ 0 *4#0L1 5%"*"" /1, #"* <#B1$ 3,#01, "$+ 2"$/ =;$"#*$" (=%~
#$3,%0"$14+, $%- = 3, "1<'""- SHAB'/ SH6HOH, "$+*( # $H#<, 2751$ 4" "*3#d+ #OUS+*( 2°$
=;$"HST), % USl< 3, "1<"""- "DI1$ *$#3#0/9 27$ N*4" *$#3#0/9 27$ "1 3#(04(1$*(, ~#65%
S#AB1", UART *="$01$ 0*1 *4#0# "*—UBL1"""" /< = *##2D"$ #2 #H=2-1 —U5, = , #0%"" = ( 64%0" " #<7
3,H&I* 7 3,7 =$1UTT KAHO% SW/i. G2/="Wh( 3,T="""% #HT=2-" -%5, ", #0%""( K
TIRHOSUSLTL F—#, #4ST $U-$HO/ T *T6WAHO #$3,%07$14( T 3,71<""-% "4 3,1,/0%""1
= 6" 06 4%.

@1.%0"*" <# #$ $H#H6#, 274" 4% 5% /1 3#47=1"/ 3,%0"4+""# "4" "*1$, UART %0S#<%U$"=1*-*
#$2,%*/0%1$ 2°$ =;$""H#*$", *$%,$#0/9 * *$#3H#0/9 2°$/. N*4" #$3,%0"$14+ = 3#47=%$14+
UUr$,#1 S HET VN-#HOH#, >$T 278/ 1 31, 15% 2% ( t#*$7.

N*4= 6#$#O# *415727D11 *4#0# 54( 31,15%=", *$%,$#0/9 2°$ "'#O#6# *4#0% <#Bl$ 2/%+
#$3,%041"" *,%.7 3#*41 $#6#, -%- 2751$ #$3,%041"" *$#3#0/9 2*$ 3,15/57D16# *4#0%.

A#*_#4+_7 %*I Il: ,#llll/l 5%!!'!/1 (04(?$*( ||*%<#*- ll: ’#III ) - ,7?DI<.*(II, 1*4- ll1$ 5%!!!!/:
54(31,15%=",4""""(31,15%=" <#B1$ 2/$+ ""1%-$"0""%.

1.3. <" (=3# 4(%)>33 UART

Af<T<# #HOHO  WSU=" 3,1#2,%.#0%"""(C 5%/ T, 3%,%4414+"#6# E#,<W$% O
3#*415#0%$14+"" /9 54( 31,15%=" = . 3#*415#0%$14+""#6# 0 3%,%4414+*"/9 3, " 3, "1<1, UART
#2/=""# 3, 15#*$N04 (1$ S#3#A"" "$L4+"" /1 *:1</ S54( *"6""W4#0, -#$#, /1 <#673$ " *3#4+ . #0%$+*(
54C 7-%.%" " ( *#*$#(C"'"( *,157/ 31,15%=" " ,1674" ,#0%"" " ( 3#$#-% 5%"*"'/ 1 0 *47=%1, 1*4*
T5%AL1" " #1 7*$,#9*S0# "1 6HSHOH 3, 1T <UD+ 2#4+H1 5%/ 1. @%3, "<1,, -#65% 7*$,#9*$0#,
3#5-47=1""""#1 - UART, (04(1$*( <#bl<#<, <#bl< <#BI1$ *##2DUS+ # ""%4"="" "1*7D19 "%
SI41E#"""#9 47" "%, 0 $# 0,1<( -%- -#<3+72$1, <#B1$ S5%$+ -#<W''57 <#51<T7 *2,#*"$+ *12(
4" U1 3,7V T<W$+ O/.#O/, 3HSTT<W( 47 #37F-%( #5747 UCLIF-#4+-# . >$":
SH3H#A" "$14+"" /2 *76" WAHO. 17" -&" ( -%B5#6# . >$" - S#3HA'" " $14+"" /- *"6""%A#0 #3,15141"'%
0 *$%""5%, $1 EIA RS232-C.

1.4. 8-0%+0"-"? RS232-C 3 V.24

F 2#4+H""*$01 -#<3+72$1,""/: *"*$1l< UART 3#5-472=1"" - *:1<1, -#$#,%( 611, ,71$
*"6"%A/, *##$01$*$07?D "1 *31&"E"-%&" " EIA RS232-C. O%-B1 *7D1*$071$ *$%"'5%,$ CCITT
3#5 "0.0%"" " 1< V.24, -#$#, /9 #$,%B%1$ *31&"E" -%&" ", 0-4?7=1""""/1 0 RS232-C.

1.4.1. @OA%0" " #%3 : $3-&* RS232-C (2#-)3 3 . "&$#/?)

F *$%""5%, $1 RS232-C .""%=1"""1 1 ""%./0%1$*( !"#$%# (Mark), % ."'%=1"""10 N &#" (%) (Space). J#65%
4.!!.( *O(_ - ll%:#5'$*( O *#*$#(III - 3#_#(, 6#0#, ($, :$# #ll% u<%,_- ’7l$ll (Marklng), $# 1*$+



31,15%;$13,1,/0" /1 .""%=1""( 1.

C$%,$#0/9 27$ 0*165% "<11$ ."%=1"""1 0 (3,#214). C$#3#0/9 2"$ 0*165% "<11$ ."%=1""11
(<1$-%). I$# #.""%=001%, =$# "0 4™ """ = O*165% 2751$ 31,1:#5 #$ <1$-" (1) - 3,#2147 (0) O ""%=%41
—WB5#6# *A#O%, S%B1 3, 31,15%=1 "1*—#4+-": *4#0 3#5,(5. IS# 6%,%"$",71$ =$#
#$3, 00" $14+ = SHAT=USLA+ <HETS *™""z  # ™.  HOUS+ *O#" $%-$H#O/1 *"6"" %A/ ""1.%0"* " <# #$
*#51, B " <#6# 31, 15%0%1</: 2" $#0 5%""" /.

F,1<( 3,#$#( <1B57 *$#3#0/< " *$%,$H#0/ < 2" $N<" "1 #2(.%$14+""# S#AB" # 2/ %+ $#=""/<
-, %8/ < (0-472=%( ""#4+) *—#,#*$" 31,15%=" 5%/ —H#<<TT-N&"H#"HOH -0 %4%, #5" %-#
2#4+H """ *$0# UART *3,#1-$" ,#0%""/ $%- "< #2,%.#< 54( 3,#*$#$/.

F *$%""5%,$1 RS232-C *"6""%4 CMarkingE (4#6™=1*-%( 1) 3,15*$%041"" ""%3, (B1"" "1< #$ -2 F 5# -12
F, % *=6""%4 CSpacingE (4#6"=1*-"9 0) N "%3,(B1""1< #$ 0 F 5# +12 F. Al,15%$="- 5#4B1"
0/5%0%$+ +12 F 4" -12 F, % 3, " ;<" "- 5#4B1" 7="$/0%$+ O#.<#B"'/1 3#%$1, " "%3,(B1""(0
54/ -U214(:. @1-#$#,/1 <ua#<#D"/1 31,15%$="-" ("%3,"<1,, O 3#,$%$"0""/:
—#<3+2$1,%:) "UHES% "*3HA+.T?S $HA+-#+5F " -5 F, U#>$" "%=1"""(0*; 1D; 5#37*$" </ 54(
3, ";<""-%RS232-C 3, " 7*4#0" " "*3#4+ #0W'" " ( -#,#$-" - -%21419.

1.4.2. 83=%0/ Break * RS232-C

RS232-C $%-B1 #3,1514(1$ *"6"%4 3#5 "'%.0%"" "1< Break, —#$#,/9 0/./0%1$*( 31,15%=19
*13,1,/0"/: ."%=1"""9 Spacing (21. *$%,$#0/: =4~ *$#3#0/: 2"$#0). J#65% "% 47 ="
BU* /s #SFTSSOTLS %3, (BL' "1, *="$%1$*(, =$# 4" = ( 31, 15%;$ Break.

C"6""%4 Break 5#4B1"" "<1$+ 547 $14+""#*$+ 2#4+H1, =1< 0,1<(, ""1#2:#5"<#1 54( 31,15%="
3H#ATHE6H 2%9%%, 0-472=%( *$%,$#0/9, *$#3#0/9 = 2%/ =;$"#*$". L#4+H"'"*$0# UART
B2V % 4T="8+ #H"2-7 %5, 7 ,#0%" " ( T *76"'%4 Break, "'# 1*4" UART "'1 3#551, B " 0%1$
>$7 E7'"-&"7?, 54( #3,15141""( Break <#B"'# "*3#4+.#0%$+ #2"'%,7B1"'"1 #H"2-*
-%5, =, #0%"" " (.

F# 0,1<1""% $141$%93#0, -#65% <"'#B1*$0# 3, """$1,#0 3# 0*19 *$,%""1 2/4% *#15%"'1'"/
3#FA15H#0NSLA+""# (""%3, "<1,, 0 *47B2%: ""#0#*$19), 472#1 7*$,#9*$0# <#64# 0/ .0%$+ Break,
0,1<1'""# ,%.</-%( 0*? &13+, =$#2/ $#- ""1 3,#$1-%4. )$# " *3#4+_#0%4A#*+ S54( $#6#, =$H#2/
<I*GH > > #=""/<T THOHFS(<T <#64# 3,1,0%$+ 7*$,#9*$0# 0 5, 76#< <1*$1, -#$#,#1 0 5%"*"' /9
<#<1"'$ 31, 15%0%4# " ""E#,<N&"?.

F*#0,1<1"""/: *"*$1<W: *7D1*$071$ 50% $~ 3% * " 6""%4#0 Break. N*4* Break 54 = $*( 5#4+H1 1,6
*1-7"5, #'" *="$Wl1$*( "P#51<""/< Break", T "1-#3#,/1 <#5l</ <#B''# .%3,#6,%<<" ,#0%$+
"0 .%01,H1" "1 *#15""1"""( " 31,1:#5 0 ,1B "< #B"5%"""( "4" 0:#5 0 -#<%''5""/9 ,1B"<
<#51<% 3, " #2"'%,7B1""" " >$H#6# *"6"'%4%. N*4" Break —#,#=1 1,6 *1-7""5, >$# #.""%=%1$ "Break
5% /", " 15%4;"" /9 -#<3+2$1, 5#4B1"" ,1H"$+, -%- ,1%6" ,#0%$+ "'% >$H#P *"6""%4. Q" '#65%
$%-%( E#,<% Break "*3#4+.71$*( -%- *"6""%4 "F"T<®%'"1" 4% "A,1,/70%""1", % " "'#65%
3, 7T <W1$F( -%- .%<1""% *"<O0#47 ASCII CONTROL-C.

P1$-" * 3,#214/ $%-Bl >-0"0%41"'$"/ "5/ ,-%<" = "#$*7$*$0"? 5/,#-" 0 *"*$1<h: *
27<%B™#9 41" $#9.

| R%.,/Z0/ "1 <#67$ 2/$+ *61""1, = ,#0%""/ * 31,E#4L1"$S/ "4~ = . 422#6# 5, 76#6#



2HOSHOHBH ."h=1""" (, BH*—#A+-T 2%9$/ 0*165% #$3,%04(2$*( *# *$%,$#0/< "
*$H3IHO/< 2°$h<". UART #2/=""# *3##21" 61"1," ,#Ou$+ ''13,1,/0"/9
*=6""04 Spacing 0 #$01$ "% *31& "%4+""7? —#<U''57 #$ 64%0""#6# 73 ,%04(?D16#
7*$, #O*$0% (3, #&L**# % 31, 15%=").

1.4.3. RS232-C (,-"&5,-*0 DTE 3 DCE

C31&"E"-%&" ( RS232-C #3,1514(1$ 50% $ ™ 3% #2# , 75#0%"" = (¢ #-#""1=""#1 #2#,75#0%"" "1 5% """/ :
(DTE N Data Terminal Equipment) = #2#,75#0%" "1 31,15%=" 5%"**'/: (DCE N Data Carrier
Equipment). G2/=""# 7*$,#9*$0# DTE N >$# $1,<"""%4 ("4" -#<3+72$1,), % DCE N <#51<. @%
5,76#< -#"&1 S$L41E#"""'#9 4"""" 0 ,%.6#0#,1 3, """ "<u?D"9 <#5l< $%-B1l (04(1%$*(
7*$,#9*$0#< DCE, % -#<3+?$1,, 3#5-472=;"""/9 - >$#<7 <#51<7, N 7*$,#9*$0#< DTE.
8*$,#9*$0# DCE 3, """ " <WUl$ *"6"" %4/ "% $1: —#""S%-$%:, "% -#$#,/: 7*$,#9*$0# DTE 31,15%;$,
T UUH2H , H#S.

J#65% 50% 7*$,#9*$0%, #2% (04(?D"1*( DTE "4~" DCE, 5#4B"'/ 2/%+ *#15"'"1"'/ 0<1*$1 21.
<#51<U 47 %"NAH6"=""#6# 3, 1#2,%.#0%S14( *,15/ <IB57 """ <", "IH#2:#57 <# " *3#4A+ . #OUS+
NULL <#51<. NULL <#51< >41-$,"=1*-" 31,1*$,%"0%1$ -%214+ $%-, =$# O/ :#5 31,15%$="-%
3#5-42=%1%$*( -# 0:#57 3,71<""-% "% 5,76#< 7*$,#9*$01, = "UH2#,#$ 1"N4#6"=""/1
3,1#2,%.#0%" " ( O/ 3#4" (?$*( 54( 0*1: 73,%04(?D" : *"6""W4#0, =$#2/ -WB5#1 7*$,#9*$0#
0" 514%# $#, =$# #"'# *="$U1$ *"6""%4%<" DCE ("4~ DTE) #$ 5, 76#6# 7*$, #9*$0%.

JHA"=1*$0# *"6""N4#0, 61'"'1, " ,71</: 7*$,#9*$0%<" DTE " DCE, "1 *"<<1$, "=""#. 8*$,#9*$0#
DTE 61'"1, *,71$ <1""+H1 *=6""%4#0 54 ( 7*$,#9*$0% DCE, =1< 3#47=%1$ #$ "*16#.

1.4.4. @OA%O0""#%3# )&%-0)-&* RS232-C

C31&"E"-%&" ( EIA RS232-C (" 1; >-070%41"'$ ITU, V.24) 3,157*<%$, "0%1$ ~“*3#4+.#0%" "1
50%5&%$ " 3($ " -#""$%U-$"#6# ,%.S;<% (#2/=""# DB25) " #3,1514(1$ ""%.""%=1"""1 2#4+H " ""*$0%
—#""$%-$#0 0 >$#< ,%.S;<1.

F IBM Personal Computer = 3#5#2"/: *"*$1<t: 3#5<"#BI1*$0# *"6"%4#0 RS232-C
3, 15#*$%04(1$*( =1,1. 510($" -#"$%-$""/1 ,%.S1</ (DBY). C*6"" %4/, ~#$#,/1 *'1 0-42=1"/ 0
J0.S1< AJ, O #*7HOU#< *O(W''/ * KTV HUUHO L U2HSHO, T S$HS ,1BT< 31,15%=" "1
3#551, B " 0%1$*( UART, 0/2,%"""" /< IBM 54( "*3#4+.#0%""~ ( 0 IBM PC.

F . %0"*"<#*$" #3$ 3,#" .0#5"$14( -#<3+72$1,%, 54( *0(." 3# RS232-C <#67$ " *3#4+.#0%US+*(
,0.S1</ DB25, DB9 "4% #2% $°3%. (F IBM PC $%-Bl =*3#4+.71$*( ,%.S1< DB25 54(
3%, %4414+ #6# " *"$1,E19*% 3, " ""$1,%, =$# " ""#65% 0/ ./ 0%1$ 37$%"" " &7.)

@"B1 3,15*$%041""% $%24 = &% **%.""%=1"""9 **6""%4#0 RS232-C 0 ,%.S1<%: DB25 = DB9.



B&%-0)-* B&%-0)-* 832*&/ 832*&/ C$D##32: E,-&""%3) C.3,0%3#
DB25 RS232- DB9IBMPC >#.3 _&EIA >#.3 . & ,3=%0/0
C CCITT

1 - AA 101 PG/FG - M%D = $*"#1
J%.1<41 71
(Frame/Prote
ctive
Ground)

2 3 BA 103 TD DTE Al,15%=%
KW/ -
(Transmit
Data)

3 2 BB 104 RD DCE A,"1l<
5%/ :
(Receive
Data)

4 7 CA 105 RTS DTE M%3 , #* "%
31,15%=7
(Request to
Send)

5 8 CcB 106 CTS DCE THSHO " #*$+
-3, ";<7
(Clear to
Send)

6 6 cC 107 DSR DCE THSHO" "#*$+
$1,<"""ha+
" HOH
#2# , 75H#0%""
" ( (Data Set
Ready)

7 5 AV 102 SG/GND - C=6""%4+""%(
Ad<4(
(Signal
Ground)

8 1 CF 109 DCD/CD DCE G2"%,7B1""
"1"1*7D19
(Data Carrier
Detect)

9 ] ; - - - M%,1.1,0",
HO%'"# 54(
O1*$%



B&%-0)-*
DB25 RS232-
C

10

11

12

13

14

15

16

17

B&%-0)- *
DB9 IBM PC

832*&/ 832*&/
>#.3 .&EIA >#.3 &
CCITT
Cl 122
SCB 121
SBA 118
DB 114
SBB 119
DD 115

C$D## 32:

SRLSD

SCTS

STD

TSET

SRD

RSET

E,-&"'%3)
,3=%0/0

DCE

DCE

DTE

DCE

DCE

DCE

C.3,0%3#

M%,1.1,0%,
#0%""# 54(
01*$%

M%,1.1,0",
HOW''# 54(
O1*$%

K1$1-$#,
*"6"" %A%
O$#, "=""#9
gere

3,7 5<%

F$#,"="/9
*%6""%4
6HSHO" H*S "
-3, ";<7

F$#, = =""%(
amre(

31, 15%="
5%/

O%-$= ,#0%""
"1
>41<1""$#0
*"6"" 4%
31,15%$="-
% (Trans. Sig.
Element
Timing)
F$#, "=""0(
4

3, 1<%
5%/ :

O%-$= ,#0%""
"1
>41<1""$#0
*"6"" 4%
3,%:<""-%
(Receiver
Signal
Element
Timing)



B&%-0)-* B&%-0)-*
DB25 RS232- DB9 IBM PC
C

18 -

20 4

21 -

22 9

23 -

25 -

832*&/
>#.3 & EIA

SCA

CD

CE

CH

DA

832*&/
>#H_.3 &
CCITT

141

120

108.2

125

111

113

142

C$D## 32: E,-&"%3)
,3=%0/0
LOOP DTE
SRS DTE
DTR DTE
RDL DTE
RI DCE
DSRS DTE
TSET DTE
- DCE

C.3,0%3#

U#-054-+""0(
31$4(

F$#,"=""/9
N3, H#F %
31,15%=7

THSHO""#*$+
$1,<"""%4+
" HoH

#2# , 75H#0%""
" ( (Data
Terminal
Ready)

RIB"<
75%4 ;""" #9
&"E,#0#9
31$4*
(Remote
Digital
Loopback)
Q"'5" -%$#,
31,15%="
5%/ :
(Ring
Indicator)

Cl41-%#,
*—#, #H*G"
31,15%="
5%/ :

O%-$" ,#0%""
"1
>41<1""$#0
*"6""%A4%
31,15%%$="-
% (Trans. Sig.
Element
Timing)
RIB"<
$L*$" , #0%""
"(



1.5. F3-?,%$&+7? 3 ,32*&/7?

C-#,#*$+ 31,15%=" 5%""/: (Baud) N >$# 15=""&% =.<1,1"=( *-#,#$" 31,15%=" O
BT L HTUHO *0(LT. Q.-% L%.0"$"( $LITHAH#ETO <#BI<"#O *0(.T S$HS $1,<7" =Wr$#
HHT2H=""# "*3#4+.7?7$ 54( #3"*W""( *—#,#$" 31,15%=" 5%/ 0 *#0,1<1"""/:
7*$, #O*$0%: .

O0,%5"&"# " #, *—#,#*$+ 31,15%=" (Baud Rate) 3,15*$%04(1$ -#4"=1*$0# 2" $#0, E%-$"=1*-~
31,15%0%1</: 3# *,151, % "'1 #2S;< 5%"""'/:, -#$#,/1 519*$0"$14+""# 31,1<1D%?$*( #$
#H5"HOH# T*$,#9*$0% DTE - 5,76#<7. A#5*=1$ Baud 0-4?=%1$ *47B12"'/1 2"$/ N Start, Stop "
Parity, -#$#,/1 611, " ,72%*( 31,15%?D "< UART * 75%4(?%$*( 3, """ "<W?D"< UART. )$#
#.U0=%13, =$# 7-27$"" /1 *A#0% 5% """/ = % *h<#< 5141 %" " <%?$ 10 27 $ 54( 3#4""#9 31,15%=".
CA15#0%$14+""#, <#51<, *3#*#2"" /9 31,15%0%%$+ 300 2*$ 0 *1-7"'57, #2/=""# <#B1$ 31, 15%0%$+
SHA+-# 30 7-27$"" /- *4#0, 1*4" "*3#4+.71$*( Parity " 3, "*7$*$072$ #5" " 2"$ Start " #5""" 27
Stop.

N*4= =*3#4+.72%*( 8-27$"" /1 *4#0% S5%"*""/: = 2°$/ =;$""#*$", *-#,#*$+ 31,15%=" 5%"*""*'/:
**=B%1$*( 5# 27,27 *4#0 0 *1-7'57, $%- -%- $131,+ 54( 31,15%=" O#*+<"2"$"'/: *4#0
$,1271$*(1127$, % <#51< 3#-3,1B""1<7 31,15%;% $#4+-# 300 2"$ 0 *1-7""57.

#,<74% 3,1#2,%.#0%" = ( 2%O$H#0 O *1-7""57 O 2HSHOT? *—# ,#*$+ = "UH2# , #$ 2/ 4% 3, #*$#O 5#
3#(041" " ( <#BL<#O * —#,,1-&"19 #H"2#-. )$" <#5l</ 3,"""<U?$ 3H*A15#0%$14+"/9
3u$H- 2"$HO0 #$ UART 0 —#<3+2$1,1 (S%BL 077$,1""""1 <#5l</ =W*$# ,U2HSUP$ *
SHFA1SHOUSLA+"" /<" BW'" /<) " 3,1#2,%.72$ 27$/ #2,%$"# O 2%9$/. Mu$l< >$" 2%9$/
#2515 (2$*( 0 3%-1$7 = 31,15%2$*( 3# SLALEH""""#O 4™"" = = * "*3pd+ HOW'' " 1< *=''1 #''"#6#
<1$#5% 31,15%=". I$# #.""%=01$, =$# *$#3#0/L, *$%,$#0/1 = 2°$/ =;$"'#*$", 5#2%041"""" /1
UART 0 DTE (-#<3+7$1,1), 75%4(?$*( <#5l<#< 31,15 31,15%=19 #$3,%04(?D "< <#5l<#<.
JHE5U >$™ 29SS/ 3, " T <UP$H( TEUA: /< <#HBl<#<, #' SH2%04(LS *$%,$HOL1, *$#3HO/1 "
278/ =;$UHST - *AHOW<, 3,1#2,%.71$ ": O SH*ALSHOUSLA+/O E#,<U$ T #$3,%04(1$ "%
3, """ <6h?D "9 UART 0 75%4 ;""" "#< —#<3+?$1,1, —#$#,/9 .U$1< 75%4(1$ *$%,$#0/1, *$#3#0/1
278/ =8UHRGT.

A, T="""0, 3# —#SH ,#9 0/ 3#4" (28 ( 0*1 >$~ S#3#4" "$14+"" /1 3,1#2,%.#0%"" " (, .%-472=%1$*( O
S#<, =$#2/ 50% <#51<U <#64" #*7D1*$04($+ -#,,1-&" 2 #H"2#-. Y$# #."'%=%1$ =%$#
3,7 T<W?D"9 <#51< <#B1$ .%3,#*"$+ 7 31,15%?D16# <#51<U% 3#O0$#, " 7? #$3,%0-7 24#-%
5%/, -#$#,/79 2/4 3#HAT=1"" * T1-#,,1-$"H#9 -#S,#HA+VHO *T<<#9. )% 3,#01,-%
#2,%2%$/0%1$*( <#BL1<U<™, " T7*$,#9*$0% DTE #2/=""# "1 #*#."'%?$ =%$# >H#$ 3,#&1**
3,#"*:#5"$.

85%4(( *$%,$#0/1, *$#3H#O/1 = 27$/ =;$"#*$", SH3HA "$14+"" /1 278/ 5%/ -, -#$#, /1 50%
<#51<W 5#4B"'/ #2<1"""0%$+*( <1B57 *#2#9 54( 0/3#4"1"'"( -#,,1-&"" #H"2#-, O
#HOH< *— /0% ( #$ >EEL-$70"#O *—#,#*$" 31,15%=", %24 ?5%1<#9 #$3,%04(?D"< *©
3, " T<U?DT< #2#,75#0%"""1< DTE. @%3, "<1,, 1*4" <#51< #$3,%04(1$ 51*($+ 7-273%""/:
*A#0 5, T6#<7 <#51<7 21. 0-472=1""" (*$%,$H#0/ -, *$#3#0/ = = 2" $#0 =;$""#*$ ", #$3,%04(?D "9
<#51l< *<#B1$ 5#2%0°$+ 30 2"$ *O#19 *#2*$0L1"*""#9 """E#,<U&" ", -#$#,7? 3, """ <Wh?D"9
<#5l< <#BI1$ "*3#4+.#0%$+ 54( -#,,1-&" " #H"2#-, "1 04°(( "% *-#,#*$+ 31,15%="
,1%4+*" /- 5%/ .

Q*3#4+ . #0%"""1 $1,<"""% "L#5" BHIHA "$14+""# #*4#B' (1$*( <#5l<h<", O/3#4""(?D" <"



*Bu%$"1. G5"'# 8-2°$ " #1 *4#0#, 31,15%""""#1 3# S141EH#""""#9 4" " * <#B1$ 3, 15*$%04 ($+ *#2#9
5?72B""'7 *4#0, 31,15%""""/: "% #$3,%04(?D"9 <#5l1<. A, """"<%?D"9 <#bl< ,%.01,";$
5% /1 #2,%$""# 0 " "*:#5"HL *#51,B " <#1 " 31,15%*$>$" 5%'"*"/1 3, """ <%?D1<7 DTE.

C#0,1<1"""/1 <#51l</ $%-Bl 0-47=%7$ 27E1,/, -#$#,/1 3#.0#4(?$ *-#,#*$" 31,15%="
27 $#0 3# $141E#""""#9 47 """ * (DCE - DCE) #$4 " =%$+*( #3$ *-#,#*$" 31,15%=" 2" $#0 <1B57 DTE
" DCE "% #2#" - —#""&%: *#15""1"" " (. G2/=""# *-#,#*$+ <1B57 DTE " DCE O/H1, =1< *-#,#*$+
<1B57 DCE " DCE, " .-.% "*3#4+.#0%"" " ( *B%$ " ( <#51<%<".

AW*—H#A+-T7 —#A"=1*$0# 27$HO, "1#2:#5"</: 5A( #3"*u""( 2%9$%, <I1'(4#*+ O# 0,1<(
31,15%=" <1B57 507<( <WH"""%<", % $%-Bl ".-.% ,%.4"=%?D" :*( *-#,#*$19 31,15%=" 0
2"$%: 0 *1-7""57 "% 4="*"(: DTE-DCE " DCE-DCE, "*3#4+ #0%"" "1 $1,<"""% CL#5E 54( #3=*%"" " (
#2D19 *—#,#*$" *0(. " 0/ ./0%1$ 3,#241</ = <#B1$ “*-UBUS+ ,10%4+"77? *—#, #*$+ 31, 15%=".
O%-"< #2,%.#<, $1,<""" CL"$/ 0 *1-7""57E (bps) (04(1$*( —#, ,1-$"" /< 5A(#3™*W"" = ( *~# ,#*$"
31,15%=" "% "*"$1,E19*1 DCE-DCE, % $1,<"'"/ CL#5E "4~ CL"$/ 0 *1-7"'57E 5#37*$" </, —#65%
*H15T LT RSN %04 T 0%1$*( <1B57 507<( *"*$l<h<" * 3,HOH5"'/< 3#5-4?=1""1< "4~
" x3fA+ T1$( <H#51<, "1 0/3#4"(?D"9 -#, ,1-&"? #H"2#- "4~ *Bu$" 1.

C#0,1<1""""/1 O/ *#-#*-#,#*$"" /1 <#51</ (2400, 9600, 14,400 * 19,200 2" $/*) ""% *%<#< 5141 0*;
1D; ,%2#$%2$ "% *-#,#*$" 2400 2#5 47 ""Bl, 47, $#=""11, 2400 *"<O#4#0 0 *1-7"'57.
F/*#-#*—#  #*$"" /1 <#5l</ *3#*#2""/ -#5" ,#0US+ 2#4+H1 2°$ 5%""** /- 0 -%B5/9 *"<0#4 *
"F3HA+ HON "1 BLIT-F, U /0%LI<#9 "MW3#4'1'T1 *#.01.5%( (Constellation Stuffing)",
3>$#<7 >EE1-$"0""%( *-#,#*$+ 31,15%=" 5%"""'/: 0 2"$%: O *1-7""57 7 <#51<% O/H1, "'#
<#bl< 3,#5#4B%1$ ,%2#$%S+ O #6,%"""=1""""#9 3#4A#*1 3I3,#37*-%""( .07-#0/: =%*$#$,
3, 15#*$%04 (1<#9 $141EH""""#9O *"*$1<#9. P#51</, ,%2#$%?D"1 "% *-#,#*$(: 28,800 " 0/ H1,
"<1?$31,1<1"7? *—#,#*$+ 31,15%=" * " <O#4#0, ""# $1:"" " =% #*%; $*( $#9 B1.

1.6. UART * IBM PC

@%="""%(C * #, "6"""W4+""#6# IBM Personal Computer, IBM 0/2,%4% UART INS8250 #$ National
Semiconductor 54 "*3#4+.#0%"" " ( 0 %5%3%$1,1 Parallel/Serial IBM PC. A#*41572?D "1 3#-#41""" (
*H0<1*$"</: -#<3+2$1,#0 #3$ IBM " 5,76": 3,#".0#5"$1419 3,#5#4B%4" "*3#4+ . H#0%US+
INS8250 "4* 747=H1""""/101,*" " UART ". *1<19*$0% National Semiconductor.

1.6.1. GH#%#0/&=3""#,)&# +#"#*& National Semiconductor UART
C7D1*$071$ ""1*—#4+—# 01,*"9 = 3#*41577D " : 3#-#41"""9 UART INS8250. G*""#0"" /1 01,*" ~
#3"*%'"/ " BL1.

INS8250 -> INS8250B
E\

m

\
\-> INS8250A -> INS82C50A
\
\
\-> NS16450 -> NS16C450
\
\

me me> me e me rme
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E \-> NS16550 -> NS16550A -> PC16550D

INS8250
) B% =U*S+ " *3HA+_#0%4A%*+ O #, 6" ""%4+""#< IBM PC * IBM PC/XT. AL, O#" " %=%4+""#1 ""%.0%"" "1

>$#9 =%*$" N INS8250 ACE (Asynchronous Communications Element), ® #"'% " .6#$#041""% 3#
NMOS-$1:""#4#6" ",

8250 "*3#4+.71$ O#*1<+ 3#,$#0 O00#5%-0/0#5% " "<11$ #5"'#2%9%$#0/9 27E1, 31,15%=" *
#5"H2%9$#0/9 27EL, 3,71<%. )$H#$ #,767"'%4+""/9 UART "<11$ ""1*-#4+-# *#*$#('"9
6#""-" " 5,76%1 "15#*$U$-". G, "6"""%4+""/9 BIOS IBM 0-47=%1$ -#5 54( #2:#5% >$~:
"1G#FSNS-#0, ""H# >$# *514%4# BIOS %0TFT</< #$ i "w4T="(, 3>$H<7 3#*4157?D"1
<#514°, $%-"1 -%- 8250A, 16450 "4" 16550, "1 <#64" 2/$+ "*3#4+.#O%""/ O #, "6" ""ha4+""#<
IBM PC "4~ IBM PC/XT.

INS8250-B

)$#H 2#411 <1541 "% ( *—#,#*$+ INS8250, *#.5%""""%( 3# NMOS-$1:""#4#6" *. G""% "<11$ $1 Bl
3,#241</,=$# " #, 76" ""W4+"" /9 INS8250.

INS8250A

847=H1"""%( 01,*" ( INS8250 * "*3#4+_#0%"""1< $1:""#4#6" " XMOS, 0 —-#$#,#9 "*3,%041""/
L. 4%=""/1 E7T"-&"#""%4+"" /1 ""15#*$%S- ". INS8250A = .""%=%4+""# =*3#4+.#0%4%*+ O —4#""%:
AJ #$ 3,#".0#5°$1419, 3, "<1"(OH": "="*$/1" 3,#1-$/ BIOS. Q.-.% "*3,%041"*"9 O
<T-LHFII<L SHHE =73 "1 <#6 "*3#H4+ . #0%S+*( * BIOS, *#0<1*$" <#9 * INS8250 "4 " INS8250B.

INS82C50A

)$# CMOS-01,*"( (* "f".-"< >"1,6#3#$,1241"""1<) |INS8250A ~ "<11$ *:#B-"1
E7"-&"#"%4+" /1 %, %-$1, "*$"-".

NS16450

O%- B1, -%-— NS8250A, ""# * 747=H1""" (<" 54( ,%2#$/ * 2#411 2/7*$,/<" H""%<" CPU. IBM
" *R3HA+ . HONAY% >SSHS -#<3#''1"'$ 0 IBM AT * #2"'#0"4% IBM BIOS, =$#2/ #'"% 2#4+H1 "1
-%0 = *14% #$ #H = 2#- 0 INS8250.

NS16C450
)$# 01,*" (NS16450 * $1:""#4#6"19 CMOS ("' = .-#1>""1,6#3#$,1241"" " 1).

NS16550

O# B1, =$# " NS16450, * 16-2%9$#0/ < 27EL,#< 31,15%=" = 3, "1<Y%, ""# -#""*$,7-&" ( 27EL,%
27/4% "T175%=""#9 " "1 <#64% 2/ %+ ""U5; B"'# " *3#4+_#0%""%.

NS16550A

O# B1, =$# " NS16550, ""# * "*3,%041"" "' /<" ""15#*$%$-%<" 27E1,%. 16550A " 16# 3,11<"""-*
*$%4" %" 2#411 3#374(, "'/ <" UART-7*$,#9*$0%<" O ""'57*$, " " AJ, 0 #*""#0""#< 24%6#5%, (
T ORBHH2UHRET O UUS;BUH L N2#$%US+ % O/*#-":  *—#, #*$(: 31,15%=" 5%"""'/: O
#31,%&"#"" /2 *TFPL<YU: * <1541 /< 0,1<1"I< #$-47-%3,1,70%"""9.

NS16C552
SHS —H#<IH LS *H#*SH"S . 5071 CMOS UART NS16C550A O #5™'#< —#,37*1.

11



PC16550D

O%- B1, -%- NS16550A, * "*3,%041"""" /<™ ""1.""%="3$14+""/<" ""15#*$%$-%<". )$# ,10"."(D
*1<19*$0% 16550 * 3#*415"" (( 5#*$73""%( 01,* " ( #$ National Semiconductor.

1.6.2. NS16550AF 3 PC16550D N 7-& &+%& 3 -& H#

J#<3%"" " ( National ,1#,6%"" " . #0%4% *0#? *"*$1<7 ""7<1,%&" " 51$%419 ""1*—#4+-# 41$ ""%.%5, =
="3 NS16550AFN 2#4+H1 "1 *7D1*$071$ 3#5 >$"< "%.0%"" "1<. (N*4" 7 0%* 1*$+ NS16550AFN,
3HF<HS, "$1 0 SUST T.GHSHOALT( "% —#,37*1 N >$# =1$/,;:.UU=""HL =TrA#, #2/="'#
="' PD11%( * 510($-". Al,0/1 501 &"E,/ #2#."%h=%?$ 645, % 3#*415""1 501 N *'15147
65, —#65% ="3 2/4 T3%-#O%'". N*4" 7 O%* 1*$+ NS16550AFN, *—#,11 0*16#, #" TBL SHOH#A+"'#
*$%, /9.

@#0/1 ""#<1,% 0/64(5($ -%- PC16550DV, * *"1."'%="$14+"/<" #$4"="(<" 0 *7EE"-*""/:
27-0%: O .%0=*=<#*$" #$ <W$SL, "%4% —#,37*% = 16# E#,</. (G3™*"" "1 *"*$l</ ""7<1,%&" "
<#Bl'# Il%9$- Il'Bl.)

FB* # 3#"" " <u$+, =$# 0 ""1-#$#, 7/ <W6%."""%: <#B""# .%34%$"$+ $15 (CV1) % <" -, #*:1<7
NS16550AFN, 0/37D1""""772 0 1990 6#57, % 0 *#*15"'1< (D" -1 <#67$ 41B%$+ ""#0/1 PC16550DN *
T12#4+HT<® "*3,%041" " (<*, -#%#,/1 National 0""1*4% * <#<1""$% 0/37*-% AFN. PC16550DN,
01,#($"'#, 3,#7.0151""/ 0O 3#*415" "1 3#46#5% = *$#($ 050#1 51H1041 (#$ $5 (CV!) 3,°
#3$#H0#9 3#-73-1), =1< NS16550AFN, 3#*-#4+-7 #'°* 416-# 5#*$73"" /.

AH*-H#A+-T7 3#*$U0-" ="3#0 NS16550AFN 3,#5#4B%?$ *#-,hDU$+*(, &1""%, 01,#($"'#, 2751%
L8 5# $1: 3#,, 3#-% 2#4+H1 42519 "1 7.7"'%?$ T "1 3,°<7$ $#$ E%-$ =$# PC16550DN
519*$0"$14+""# 0/3#4"" (1$ $7 BLE7""-&" 2, =$# = *$%, /9 ""#<1, 51$%4".

1.6.3. 83,-#20 %(2#"0>33 ) &2 . &%#%-&* National Semiconductor
CH%, /1 ""#<1,%51$%419 NSnnnnnrgp $131,+ "<1?$ E#, <%$ PCnnnnnrgp.
r N >$# 3#41 ,10" .= ", 01-7D%( ,10"." (16550 #$ National Semiconductor N D.

p N >$# 3#41 $" 3% 3%-1$%. 0" 3/

"F QFP (quad flat pack - -0%5, %$"*' /9
34#*-"9 —-#,37*) * L-
#2,%."" /<" 0/ 0#5%<"

"N* DIP (dual inline package N -#,37*
*507*$H, #" T <
LW 3#4#BL"" " 1< 0/ 0#5#0) 54(
*—0#.""Ho# <#""$UBY% *
3,(</<" 0/0#5%<"

A LPCC (lead plastic chip carrier N
34%*$ " -#0/9 —#,37%*) * J-
#2,%."" /<" O/0#5%<"

AHAL g #2#.""%=%1$ -4%** =.514" (. N*4" 31,15 27-0#9 $° 3% 3%-1$% *$#"$ I, >$# 7-%./0%1$ "%
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C3,#</HAL"""/OE -4%** 51$%4A™, -#$#,/9 =<11$ 2#411 O/*#-"1 :%,%-$1,"*$"-", =1<
*$0" 5%, $"0( 51$%A+, H# L $U—"1 O/ *H-"1, —%— —#<IH#'1"'$ O#LHE# %" %=1"""( (Milspec).
YB# #2914+ H#1 3#41.

O#, =$# </ ,%""+H1 ""%./0%4" NS16550AFN (DIP--#,37*), $131,+ ""%./0%1$*( PC16550DN "4~
PC16550DIN.

1.7. <" (=3# . "&3A*&+3-#/3 3 0%0/&=3""%?# UART

@% 3,#$(BLl""" <"#6": 41$ ="3/ 8250, 8250A, 16450 " 16550 4"&1'." ,#O%4"*+ =4~
—H3" HOWA"*+ 5,76"<" 3,#".0#5"$14(<". F *47=%1 * 8250, 8250A " 16450 $#=""%( *:1<%
("<16%(=19-%") 2/4% 4" &1"" .= ,#OU% "% <"'#6" <" 3,#".0#5"$14(<", 0-4?=%( Western Digital "
Intel. K,76"1 3,#" .0#5"$14" 3,#0#5" 4" #2 ,%$"' 72 ,%. ,%2#$-7 =" 3% "4~ *#.5%0%4 " ><74(&" "
* 0" 0p446 = ="* /< 3#0151" " 1<.

F# 078,17 "1 <#51<%: ,%.,%2#$="- <#51<U =%*$# ><74",71$% 8250A/16450 * 3#<#D+7??
<" H#3LH&LIFH b <#B1<Wh, T ><747 ,#O%''"'/9 UART =%*$# "<11$ *-,/$/9 27E1, ,%.<1,#<O
U1*-#A+-H# FHSLT 2098, LA%6H5%, ( ,%.<1,7 27EL,%, >$° ><74(&" " <#67$ 2/%+ $h-"<" Bl
05, B /<", -%- 16550A, O *3#*#H2"H# ST #2,%2%$/ 0%S+ O/ *#-#*-#,#*$" /1 5%**"* /1. G5""%-#
2HA+H " *$0# #31,N&"#" /1 *TFEI< 3#-3,1B"1<7 *##2D%?$, =$# UART (04(1$*( $#4+-#
8250A "4% 16450, " <#67$% "1 >EE1-$"0"'# "*3#4+.#0U$+ S5#3#4' "$14+" 72 27EL, " .%&" 2,
3, "*7$*$07?D77? 0><74" ,#0%"*""#< UART, 1*4" "1 "*3#4+_72$*( *31&"%4+""/15,%901, /.

@1-#$#,/1 3,#7.0#5°8$14" <#51<#0 3#5 5%041" 1< ,/"#=""/: *"4 #$-%./70%?$*( #$
—#FG,7-&" " * 2TEL,#< 0 *#$""" 2%9$ " O<1*$# >$#6# "*3#4+.72% UART 16550A, =$#2/ ~:
3,#57-&"( 0/64(514% O/ =6, /7H"# O ,/"#=""/: *,%0""1"" " (z, 5%B1 1*4*" >$# <#B1$ *"""."$+
E%-$"=1*-772 3,#" .0#5" $14+""#*$+.

R%*3,#*$,%"";""""#1 _%247B51"" "1 .%-472=%1$*( 0 $#<, =$# 0*1 <" -,#*:1</ * <%,-" ,#0-#9
"16550A" #5" ""W-#0/ 3# 3,#" .0#5" $14+""#*$". G5"'%-# <1B57 """ <" *7D1*$077?$ ,%.4"="(,% 0
C1-#$#, /1 -4#"%: 16550A 5%B1 0*$, 1=%?$*(*1,+; ./ 1 154U ".

J#65% -#<3%"" " ( National Semiconductor ,%.,%2#$%4% NS16550, #'% 3#47="4% "'1*-#4+-#
3%SLSHO % >$7 -#'FB,7-&"? T $%h-Bl #6,%""="4% 4"&L"". " ,#0%"" "1, =$# .%$,75" "4# 54(
5,761 3,#".0#5"$1419 0/37*- ="3#0 * %" W4#6"=""/<" :%,%-$1, "*$"-%<". F ,1.74+$%$1
3%SL"SHO #2,%$"# *3,#1-$7 ,#OW" /L #"F$,7-&" 7 T ><TA(&"" S5#4B''/ 2747 T .216%$+
0, 7THL T ( 37" -$#0, #:0%$/0%1</: %P1 U<, FIH*415*$0" " >$" —#3" " 3H=$" """ -#65% "1
,02#$U?S $H#=""# $%- B1l, -%- NS16550A "4~ PC16550D, -#$#,/1 (04(?$*( -#<3#""1""$N<",
00T 2#411 O#*$, 12#0%"" " /<™ 3,#" .0#57$14(<" -#<3+231,#0 " <#51<#0, ""# "'"H#65% #' " "1
6#$#0/ 34%S ™S+ &1°'7, "AIH2 1 #5 T <72 BA(3#HAT=1"""(#, "6" ""W4+""/ - 51$%419.

@1-#$#,/1 ,%.4"="(C 0 -4#""%: <"-,#*:1< 16550A ""1*7D1*$01"""'/, 0 $# 0,1<( -%- 5,76"1
<#67% 3HA"H#$+? 3,13(FB0H0US+  "FIHA+ H#ON TP T*$,#9*B0% * #3,1514;""""#9
#31,%&"#""""HO  FTFPI<#9 4% 5,%901,#<. )I$" ,%.4"="( <#67$ 3,#(O0"$+*( 3,-
"*3#A+ . HO%" " 5,761 5,%901,#0 "4° 3,7 O#.""-""#01"""" #3,1514;"""/: -#<2""'%&"9
H2/$TO, —#S#, /1 L 2747 # HHA 3,#SLFET L H#ON/ "47 7=$1""/ 0 5,%901,1 Windows™". )$#
3,7 % #5"S BHH<T, =S# 2#HA+H """*$0# 3,#" .0#5"$1419 <#51<#0 " -4#"'#0 16550 "*3#4+.72$
5,%901,7/ Microsoft ". Windows "~ for Workgroups 3.11 " 7$"4"$7 Microsoft™”~ MS-DOS™" 0
-%=1*$01 #*""#0""/: $1*$#0 "% *#0<1*$" <#*$+ * NSI6550A. )$#$ =,1.<1,"# 73,#D1"""/9
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-,"$1,79 #.U%=%1$, =$# 3,7 "F3H4A+.H#O%"T" 5,76#9 #31,%&"H#"HI *TFELI</ <#H67$
O#."""-""7$+ 3,#241</ ~.-% $#'"-": ,%.47="9 <IB57 -4#"%<" " #,76""W4+""/<"
—H<3H#LPN<".

National Semiconductor 3,15#*$%0"4% 3,#6,%<<7 3#5 ""%.0%"""1< COMTEST, -#$#,%(
0/3#4" (13 $1*$/ *#HO<1*$"<#*$" "1.u0"*"<# #$ -%-":-4"2# 5,%901,#0 GC. C41571%
B#<" TS+, =$# &14+ $U-#6# $"3% 3,#6,%<< N S1<#""*$,%&"( ""15#*$U$-#0 0 3,#57-$%:
—#'"-7,1""$#0, 3>$H<T 3,#6,%<<% 2751 *##2DUS+ -%- # ."%="$14+""/:, $%- * # -,%9"1
TLLT%="$14+""/ 1 ,%.47="(: 03#0151"" " " $1*$" , 7T1<#6# -H<3#''1""B%.

F *1,"" $1*$#0, 3,#0151""""/: UOSH,#< >P#6# 5S#-7<1"$% 0 1994 6#57, -#<3#"1"$/
3,#".0#5*$0% National Semiconductor, TI, StarTech * CMD, % $%-B1 <16%(=19-" " ><74(&" ",
0*$,#1'""" /1 O# 0"'7$,1"""""1 <#bl</, 2/4" 3,#$1*$" ,#0%"'/ * 3#<#D+?? COMTEST. @"B1
3, 70151 *=1$="- ,%.47="9 B4 "M1-#$#,/: ". >$": —#<3H#"1"$H0. A#F-#A4+-T7 >$" $1*$/
3,#0#5%4"*+ 0 1994 6#57, #'°° <#67$ "1 #3,%BUS+ $1-7D77? 3,#" .O#5"$14+""#*$+ 5%""""#6#
3, #57-$% #$ 3#*$%0D = -%.

C41571% #$<1$"$+, =$# COMTEST #2/=""# .%01,H%1$ ,%2#$7 3, #2"'%,7B1"" " =,1.<1,"'#6#
—#4"=1*30% "4~ #3,1514;""""/: $"3#0 3,#241<. F ,%<-%: >$#6# $1*$~ ,#0%" "~ ( COMTEST 2/4
<L $U%-, =$H2/ #7OU1 %01, H%4 ,%2#$7 L.%0T*T<# #F —#47=1*$0% #2''%,7B1""""/:
,0.47="9.

1&,-0*D3) @&2#" +#-0/3 CJI3$)3 (-0)H# 3A*#,-%?#
)0) ""0A/3""3:" * &-""K-09)

National (PC16550DV) 0

National (NS16550AFN) 0

National (NS16C552V) 0

TI (TL16550AFN) 3

CMD (16C550PE) 19

StarTech (ST16C5501) 23

Rockwell CH%"'5%,%$"" /9 <#51< * 117

0"'7$,1"""" "< 16550 "4~ 16#
><74(&"19 (RC144DPi/C3000-
25)

Sierra P#51<*0"7$,1"""" " < 16550 91
(SC11951/SC11351)

@% *16#5" (H™ "9 51"+ %0$#, 5% """ "#6# SH#H-7<1""$% "1 #2""%,7B "4 "= #5""#6# ""1-
National -#<3#'1"'$%, -#$#,/9 2/ 3#-%./0%4 *7410/1 ,%.4"="(C 3,"
"F3HA+ HON T T 3,#6,%<</ COMTEST. O%-B1 *41571$ #$<1$"$+, =$# 7 National
274# 3($+ 01,*"9 16550 .% >$" 6#5/, * ""#019H"1 -#<3#'1"'$/ 0157$ *12(
U1 -#A+-# TU%=1, =1< -4%**"=1*-"9 NSI16550AFN, -#$#,/9 *="3$%1$*(
>SPpA#"H< ET7-&"#""%4A+""#*$". COMTEST, 3#-0"5"<#<7, .%-,/0%1$ 64%.% "%
,0.47="(C0"7%," 47""19-" 3,#57-$#0 National * "1 *##2D%1$ #2 #H"2-%: O
-#<3#"'1""$%: National (% "*-42=1"""1< #,"6"""%4+""#9 16550), 5%B1 -#65%
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*7D1*$07?$ #E" & " W4+ /1 errata, #3"*/0%?D"1 #H4"2-" 0 ,10"."(: A B~ C
SE% 0 —H<BH#LUSHO, B>SH<7 >$7  3,150.($#*$+ COMTEST ""I#2:#5"<#
7="3%$/0%%+.

FUB™# 3#'""<u$+ =$# 3,#*$#l 3#5*="$/0%" "1 ,%.4"="9 * COMTEST "1 5%;$ 3#4"#6#
3,15%$%041" " ( # SH#<, -%-"1 ,%.4"="( *7DI1*$01"""/, % -%-"1 ""1$ @%3,"<1,, #H-#A#
3HARO" "/ % 4"="0, #2"%,7B1"""" /- 0507: O/HL73#<("'7$/ : <#51<W: * 0"'7$,1"""" = <" UART,
274" 0/.0%"/ $1<, =$# —4#"#0/1 UART "1 3#551,B"0%?$ ,1B "</ 3($"- = HI*$"2"$""/:
** <O#4#0. @W*$#(D"1 UART 16550, 16450 " 8250 3#551,B"0%?$ >$~ ,1B"</, = COMTEST
3,401, (1$ "1 E7"-&"#" %A+ "#*$+, StSH<T E=—*" ,71$*( 2#411 3($"51%($" ,%.4"="9. G5"%-#
3H=$" T #5T" KH0,1<1"""/9 <#51< "1 3#551,BT0%1$ 3($"- "4" HI*$T27$"/1 *"<0#4A/,
HEH21TH S, =$# #2AUSHPS ETU-&" (<" -#,,1-&" " #HT2#- " *Bu$"(. )$# #."U=%1$, =$#
L. AT="( 0% /LF L IB T <h<" 3($"- " HI*$"27$" /1 *" <OH#AHO, <#B''# "1 7="$/0%$+.

PU#6™1 ,%.4"="(, # —#S$#, /- *##2D%1$ COMTEST, *0(.%""/ * 0,1<1""""/<" :%,%-$1, "*$" -%h<".
F#t <U#6": —A#"" HOW'' /1 —#"*$,7-8&" (2, —H6BY% H*$ ="$ULS . #5'HOH 3,k *SUS7*/1
27$/ 0 5,76#< 3#,$1 <#HO7S$ #2HOA(S+*( * ""HO *—#,#°$+? (2/%$,11 "4" <1541"""'11), =1< 7
"$)* "1+ 8" NS16550AFN, * COMTEST 0/ (04(1$ >$" ,%.4"="(. )$# #. " %=01$, =$# —#4"=1*$0#
Jh.47="9 <#B1$ 00#5"$+ 0 .%247B51" " 1: #5""# 7*$,#9*$0# <#B1$ " <1$+ 0*16# #5""# "4~ 50%
JhAT=T( TH AT -, %01 -, "$T=""/, $HE5U —%— 5,76#1 7*$,#O*$0#, #2"#OA(PD11 *$U$7*"" /1
L167%8, 7/ 2/%$,11 "47 <1541"""11 >$hA#"" " HO =U*$™ (=$#, O1,#($"'#, "~ —#65% "1 3#04" (1$ "%
JU2HST 3,U0T4+TH TUSTENUUHGH 5,%001,%), <#B1$ “<1$+ S51%($-" .%,16*$, ", H#O0%"'/:
J%.47="0.

COMTEST <#B'# =*3#4+_#0%%+ 0 -%=1*$01 ""'*$,7<1''$% 3,#01,-", =$#2/ 3,1573,15"$+
US<""TTEG,USH L% # TWAT="" BHLV&TWA+TH UIHO<IFET </ 1 -#<3H#ULVSHO, -#SH,/1 <#H6T7$
0/ .0%$+ 3,#241</ "4" 3#$,1272$ #*#2#6# 3#5 - #5%.

N*4= 0/ .%37*-%1$1l COMTEST "% 16550, -#$#,/9 ""%:#5"$*( 0 <#51<1l "4° - <#51<7
3#5-47=;"" 3#415#0%$14+"" /9 3#,P, IH2:#5"<# *U=04% #3$3,%0"$+ <#5I<7 -#<WU"'57
ATEO&W, =$#2/ <#51< "1 >:#-3#0%#,(4 """ #57"" " . $1*$#0/ - * " <O#4#0. N*4" 0/ .%2751$1 >$#
*514%$+, COMTEST *##2D"$ -%- <" """ <7< #2 #5""#< ,%.4"="":

Error (6)...Timeout interrupt failed: IIR = c1 LSR = 61

1.8. L#=3,-""? 8250/16450/16550

UART 8250/16450/16550 .%"" " <%1$ O#*1<+ 3#*415#0%$14+""/ = %5,1*#0 3#,$#0 00#5%-0/0#5%. F
IBM PC #3,15141""/ 50% ,%*3#4#B1"" " ( 54( >$" - O#*+<" 3#,$#0, -#%#,/1 0<1*$1 ".01*$"'/
-%- COM1 * COM2. A,#".0#5°$14" PC--4#"#0 = OL#3#4"""$14+"/: -%,$ *#.5%4° 50%
SH#H3#A' "$14+"" /- #24%*$", " .01*$""/ : -%- COM3 = COMA4, "*# >$* 5#3#4' " $14+"" /1 COM-3#,$/
-#"E4"-$7?7$ * 5,76"<  #2#,75#0%""1< W  1-#$#,/: FEEGL<W:.  @%"2#411
L3, #*$, % /9 —#TE4AT - 04,77 -%1$ * 0" 51#%5%3$L,%<", #21*31="0%?D <" ><74(&"7?
IBM 8514.

COM1 "%:#5"$*( 0 5" %3%.#""1 #$ 0x3f8 5# Ox3ff = #2/=""# "*3#4+.71% IRQ 4. COM2 ""%:#5"$*( O
5%%3%.#""1 #$ 0x2f8 5# Ox2ff = #2/=""# "*3#4+.71$ IRQ 3. COM3 ""%:#5"$*( 0 5" %3%.#""1 #$ Ox3e8
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5# Ox3ef = "1 "<11$ *$%""5%,$""#6# IRQ. COM4 ""%:#5"$*( 0 5" %3%.#""1 #$ 0x2e8 5# Ox2ef * "1
" <11$ *$%" 5%, $""#6# IRQ.

G3"*%"" "1 3#,$#0 00#5%-0/0#5% UART 8250/16450/16550 3,15*$%041""# ** " B1.

1&"- <&,-(. C.3,0%3#
**&+0/* LOA"#J3
?*&+0  #%

+0x00  .%3"*+ R16"*$, 31,15%=" 5%""""/: (THR).
(DLAB==
0) QUE#, <%&" (, %3 "% "%( O >$H#S$ 3#,$, #2, %2%$/ 0%1$*( —%— *4#0% 5%""**/ -
" 31,15%;$*( =1,1. UART.

+0x00  =$1"""1 RI16"*$, 27E1,% 3, " 1<% (RBR).
(DLAB==
0) UP2/1 *4#0% 5% """/ =, 3#47=1""""/1 UART " . 3#*415#0%$14+""#6#
#1571 " (, 5H*$73"/ BA(=$17 T ( #FSH< =1,1. >$#S$ 3#,$.

+0X00  .%3"*+/ PA%SH"9 2%9$ .%D14-" 514" $14( (DLL N Divisor Latch LSB)

:$1ll - 1
(DLAB== )$# .""%=1"""12751$ 3#5141""# #$ #*""#O""#6# O - #5""#6# $U—-$H#O0#6# *"6""%4% (O
1) IBM PC #*"*#0""#9 $%-$#0/9 *"6""%4 ,%01"" 1,8432 PT&), " 3#47=1""""/9

$%-$#0/9 *"6""%4 2751$ #3,1514($+ *—#,#*$+ 31, 15%=" UART. )$#$ ,16"*$,
*#51,B"$2"$/ *03#7514"$14(.

+0x01 J%3"*+/  C$%,H "9 2%9$ .%D14-" 514"$14( (DLH N Divisor Latch MSB)

:$1II - 1
(DLAB== )$# .""%=1"""12751$ ,%.5141""# #3$ #*""#0""#6# O :#5""#6# $U-$HOH#6# * " 6" %4%
1) (O IBM PC #***#0*"#9 $%-$#0/9 *"6"'%4 ,%01"* 1,8432 PT&), = 3#47=1""""/9

$%-$#0/9 *"6""%4 2751$ #3,1514($+ *-#,#*$+ 31,15%=" 5% """/ : UART. )$#3$
,16°*$, *#51,B"$2"$/ * 8 3# 15 514" $14(.
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18"~
**g+0/*
2*8+0

+0x01

<&,-(.
LOA"#J
#%

%3 x4/
=$1"""1
(DLAB==
0)

C.3,0%3#

R16°*$, ,%.,1H1""(3,1,/0%" "9 (IER)

UART 8250/16450/1655 —4%**"E"&" ,71$ *#2/$" ( ""%h =1$/,1 -%$16#, " ".
INB5%( —%$16#, = ( <#BL$ 27+ "U*$, #1"% "% 611, %&"? 3,1, /0% " (3, "
O#." " —""#O1"" ™ " 422#6# " . *#2/$" 9. UART 8250/16450/16550 61"'1, " , 71$
157" /9 0" 1H" "9 * 6" %4 3,1, /0% = ( ""1.%0 " * " <# #$ $H6#, *~HaA+#
*#2/$790 ,%. ,1H ;""" ~%$16#, " (: 3,#" H#HAH MES%=% 64%0" "#6#

3, H#&1%# % N #2, %2#$%$+ 3,1, /0% "1 = %$1< #3,#*"$+ ,%. , 1H;"""/1
—%$16#, " " 3,1, /0% "9 (#2/="#3,1, /00" " ( ,%.,1H1"/ 54( 0*1:
~%$16#, " 9), =$H2/ #3,1514"$+ "*$""""72 3, "=""7(/) 3,1, /0% " (.
L=$7 W Mk,1.1,0",#0%"", 0*165% O.

L*$6 W M%,1.1,0",#0%"", 0*165% O.

L*$5W Mk,1.1,0" ,#0%"", 0*165% O.

L*$4 W Mk,1.1,0" ,#0%"", 0*165% O.

L*$3 W R%.,1H1""13,1, /0% " ( 3# *#*$# (""" 2 <#51<% (EDSSI).
8*$%""#0-% >$#6# 2" $% 0 "1" 3#.0#4(1$ UART 61'"1, =, #0%$+ 3,1, /0% "1
3,7 TL<LTAT T A T (H5THO TAT LR —#A+-" 1 47T O *SUSTH,
L*$2 W R%. ,1H1"" "1 3,1, /0% " ( 3# *#*$#(" "2 47" " " 3, ;<" "% (ELSI).
8 $%" " #0-% >$#6# 2" $% 0 "1" 3, "0#5"$ - 61""1,%&" " 3,1,/0%"" " ( UART 3, ~
#2"%, 7B1" T #HT2-" ("4 *"6""%4% BREAK) 0# 0:#5(D" : 5%"""" /.
L*$1WR%.,1H1""13,1, /0% " ( 3# #37*$#H1"" "2 ,16"*$,% 31, 15%$="-%
(ETBEI). 8*$%""#0-% >$#6# 2" $% 0 "1" 3, "0#5"$ - 61""1,%&" " 3,1, /0% " (
UART, -#65% 0 UART 3#(04(1$*( <1*$# 54( #5""#6# "4" 2#411
SH3HA" " $14+""/ 1 *" <OH#HAH#O, 3,15""%.""%=1""""/: 54( 31,15%=".

L*$0W R%.,1H1""13,1,/0%" " (3# "%4"="2 3, """ ($/: 54"/ : (ERBFI).
8 $%" " #0-% >$#6# 27 $% 0 "1" 3, "O0#5"$ - 61""1,%&" = 3,1, /0%~ ( UART,
—#65% UART 3, = *" (4 SH*$USH=""#1 —#4 " =1*$0# * " <O#4#0 54( 3,10/H1"" " (
3#,#6% FIFO, "4" "*$1-4#0,1<( #B"5%"" " ( FIFO (7*$%, 10H "1 5%"*"' /1),
"4% 3, (SHETUH=""/O *"<O#4 3, " #$-47=;"""#< FIFO.
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1&°- <&,-(.
**g+0/* LOA"#J
P*E+0  #%
+0x02  .%3"*+

18

C.3,0%3#

R16"*$, 73,%041" " ( FIFO (FCR N FIFO Control Register) )$#$ 3#,$
#$*7$*$071%$ 0 UART 8250 " 16450.)
L"$7WL"$$,%661,%3,"1<""-%#1
L*$6WL"$$,"661,%3,"1<"""-%#0

)$" 50% 2" $% #3,1514(?$, 3, = -Y—#< —#A"=1*$01 5%"""" /- 3, "1<"""-
S#ABL1™ 6171, =, #0US+ 3,1, /0% " =1, —#65% FIFO %-$=01"".

7 6 J#H4A"=1*$0# *4#0 31,15 61""1,%&"19 3,1, /0% " (

001

014

108

1114

L*$5W M%,1.1,0" ,#0%"", 0%165% O.

L*$4WM%,1.1,0",#0%"", 0%165% 0.

L*$3W F/2#, ,1B"<% DMA. N*4" 2"$ 0 7*$%"'#041'* 0 "1" (FIFO
0-42=1""7), T*$U""H0-% >$#6# 2= $% = .<1"*(1$ ,%2#$7 *~6"*%4#0 -RXRDY *
TXRDY * ,1B=<%0 "% ,1B"< 1.

L=$2 W C2,#* 31,15%?D16# FIFO. A, * .%3"*" "1" 0 >$#$ 2" $ *#51, B~ <#1
FIFO #="D%1$*(. UP2#1 *4#0#, —#$#,#1 31,15%;$*( 0 5%"""" /9 <#<1"$,
2751$ #$3, %041 # 3HA#*$+ 2. )$h E7" =& ( 3#41.""% 54( 3,1, /0% " (
31,15%=".

L=$1W C2,#* 3, "1<"#6# FIFO. A, = .%3"*" "1" 0 >$#$ 2" $ *#51, B~ <#1
FIFO #=" D%1$*(. UP2#1 *A#O#, —#$# ,#1 0 5%"""" /9 <#<1"$ *#2" ,%1$*( 0
*50 " 6#0#< ,16"*$,1, 2751$ 3, """ ($# 3HA " #*$+72.

L"$ 0 W F-42=1"""1FIFO 16550. A, " 7*$%""#0-1 >$#6# 2" $% %h-$"0" , 72$*(
~%- 31,15%?D"9, $%- = 3, "1<"/9 FIFO. U?2#1 *#51,B"<#1 0 ,16"*$, 1
%1 ( *50"6#0/ 1 ,16™%$,%: “4" FIFO $1, (1$*( 3, " 0-42=1""" "4~
#$-42=1"""" FIFO.



18"~
**g+0/*
2*8+0

+0x02

<&,-(.
LOA®#J
#%

=$1"""1

C.3,0%3#

R16"*$, "51"$"E"-%&" " 3,1,/0%""9

L=$ 7 W FIFO 0-4?=1""/. @% UART 8250/16450 >$#$ 2" $ ,%01"" *'747.

L=$ 6 W FIFO 0-42=1""/. @% UART 8250/16450 >$#$ 2*$ ,%01"" **74°2.
L*$5W M%,1.1,0" ,#0%", 0%165% O.

L*$4 W M%,1.1,0" ,#0%"", 0%165% O.

L*$3WL"$ "51"$"E"-%$#,% 3,1, /0% " ( X2. @% UART 8250/16450 >$#$
27$ ,%01" "'747.

L*$2WL"$ "51"$"E"-u$#,% 3,1, /0% = ( X1

L*$1WL"$ "51"$"E"-%$#,% 3,1, /0% " ( X0)$" $," 2"$%

#2515 (2$*( 54( 7-%.%"" " ( -%$16#, = = *#2/$" (, 0/ .0%0H16# $1-7D11

3,1,70% "1, )$" -%UPL6#, " " "<1?7$ 3, "#, "S1S/, 3t>$H<T, 1*4 " "'1*-HA+-#

-%$L6#, "9 *#2/$"9 3, # " *#5($ #5"'#0,1<1""""#, UART *##2D " $ # 2#411
0B/ : *#2/%" (- 31,0/<%, " #*$ 5#4B1"" #2,%2%$/0%$+ *#2/%$= (0

3#,(5-1 ": 3#*$7341" " (( F*1*#2/%$"(,0/.0%0H"1 $1-7D11 3,1,/70%"" " 1,

SHAB'' / 2/$+ #2 ,%2H$%"" / 5# 61" 1, %&" " ""#0/: 3,1, /0% " 9. O$#
#6,%""=1""1%, : "$1-$7,/ AJ)

210A,"#,"$1$ G3"*%"" "1

011A1,0/9A, """ ($%( #H"2-% (OE, PE, BI 4" FE)

010 F$#,#9 K#*$73"/ 3, " ($/15%"""" /1

110 F$#,#9 Q51"$"E"-%&" ( 7,#0"" ($, "661,% (8*$%,10H"1 5%"""" /10
27E1,13, "1<%)

0010,1$"9 Al, 15%$="- 64#$#0 3, "*"($+ 2#4+H1 5% """/ (THRE)

000 Y1$01,$/9 Q.<1"1"" "1 *#*$# (""" ( <#51<% (-CTS, -DSR, -RI 4" -DCD)
L*$OWL"$#B"5%"" " (3,1, 70%" " (. N*4" >$#$ 2" $ 7*$%""#041"" 0 "0", $#
“h- <TUT<T<H5# 3,1, /00" "1 #B " 5%1$ #2, %2H$- "
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**g+0/*
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+0x03

20

<&,-(.
LOA®#J
#%

%37+
:$1Il - 1

C.3,0%3#

R16"*$, 73,%041" = (4=" =19 (LCR N Line Control Register)
L*$7WL"$5#*873% - .%D14-1514"$14( (DLAB). A, = 7*$%""#0-1 5#*$73 -
,16%%$,7 31,15%="/3, "1<% 5%""""/: (THR/RBR) " ,16"*$,7 ,%.,1H1"""(
3,1,70%" "9 (IER) #$-472=%1$*(. U?2#9 5#*$73 - >$" < 3#, $U<
31,1"%3,%04(1$*( - ,16"*$,%< .%D14-" 514" $14(. 8*$%""#0-% >$#6# 2~ $%,
%6,7.-% ,16%*$,#0 514314 ( " *2,#* DLAB5#4B""/ 0/ 3#4"" ($+*( 3, "
#$-42=1""/:3,1,70%" " (:.

L*"$6 W 8*3$%"'#0-%3,1,70%" " (. A, " 7*$%""#0-1 0 "1" 31, 15%$="-
"0="""%1% 31,15%0%$+ **13,1,/0""/9 "'"$1,0%4 (Spacing), 3#-% >$#$2"$ "1
2751$ *2 ,#H1'" 0 "0". )$# 31,1#3,1514(1$472/1 31,15%0%1</1 2" $/

*® <O0#4#0.

L¥S5W 1™-*" #0%""""/9 2"$ =;$"#*$". A, " 0-42=1""""#9 3,#01,-1
=;8UHRET TSN HO-% >PHEH# 2SN 3, "O#5 S - $H<T, =$# 2" $ =;$""#*$" 0*165%
2751$"1" "47 "0" 0 %O T *T<#*ET #$ U=1"" (2% 4. L"$4 W F/2#,
=;8"#*$" (EPS). A, " 0-472=1"""#9 3,#01,-1 =;$""#*$" = 1*4" 2"$5 ,%01""
"0, TN HO-% >SH6H 27 S% 3, "O#5 S - "*3HA+ . HOU'""? T #B 5% ?
=1$"HO =;$H* S F 3, A0 H#< *4T=%1 "*3#4+.71$*F( ""1=1$""%( =; $"HF S+
L*$3WR%.,1H1""13,#01,-" =;$"#*$" (PEN). A, " 7*$%""#0-10"1"2"$
=8 H#FE T 0F8%04 (1$*( <1B57 3#*415" "< 2" $#< 50" "'/ = " *$#3#H0/ <

2" $#<. UART $%-B1 #B"5%1$ ""%4"="12"$% =;$""#*$" 03, """ "<hl</:
5% /.

L*$ 2 W J#4 " =1*$0# *$#3#0/ : 2" $#0 (STB). N*4 " 7*$%""'#041"* 0 "1" *
"x3HA+.T2$*(5-27$" /1 *A#0% 5%/ 2, 31,15%;$*( T #B "5%1$*( 1.5
*$#3#0/ 2 27 $% 0 -%B5SH< *4#01 5%""""'/ -. KA4( 6,7 " 8-27$"" /- *4#0 5%""""/ :
31,15%;$*( " #B"5%1$*( 2 *$#3#0/ - 27 $%. N*4 " >$#$ 2°$ *2,#H1"" 0 "0",
"F3HA+ . TLSF(#5 T *$H3#0/9 27 $ 0 -%UBSH< *4#01 5% """/ -.
L"$1WL"$0/2#,%54""" / *4#0% #1 (WLSB1)

L*$0OWL"$0/2#,% 547"/ *4#0% #0 (WLSBO)

F<1*$1>$" 2"/ #3,1514(?$ —#4 " =1*30# 2" $#0 0 -%B5#< *4#01 5%"*** /.
10 K4 ™ ""% *4#0%

0052"$5%"""/:

0162°$5%"""/:

1072°$5%""/:

1182°$5%"""/:



18"~
**g+0/*
2*8+0

+0x04

<&,-(.
LOA®#J
#%

%37+
:$1Il - 1

C.3,0%3#

R16"*$, 73,%041" = ( <#51<#< (MCR N Modem Control Register)
L"$7WM%,1.1,0"%,#0%"", 0*165% O.

L*$6WM%,1.1,0% ,#0%"", 0*165% O.

L*$5WM%,1.1,0" ,#0%"", 0*165% O.

L*$4WR1B"< 31$4" (Loop-Back). A, * 7*$%""#0-1 0 "1" 31, 15%$="- *

3,7 ;<""-UART *#15"""(?$*(0"'7$, " 54( 5" %6""#*$"-". 0%-B1 0/ :#5/
73,%041" = ( <#51<#< UART 3#5-472=02%*( - 16# 0:#5%<: CTS - RTS, DTR -
DSR, OUT1 - RI, % OUT2 - DCD.

L"$ 3 W OUT2. F*3#<#6%$14+"" /9 O/ :#5, -#$#, /9 3, #&1**#, <#B1$
T*$%"'#O"$+ 0 O/ *#-"9 "4" """ "9 7,#01""+. F %5%3%1,1 IBM PC ("

2#A4+H """ *$01 —-4#""#0) OUT2 "*3#4+.71$*( 54 ( #$-472=1"""(*"6""%4%
3,1,70%" " (#$ UART 8250/16450/16550.

L"$2 W OUTL. F*3#<#6%$14+"" /9 O/ :#5, -#$#, /9 3, #&1**#, <#B1$
T*$%"'#0"$+ 0 O/ *#-"9 4" """ "9 7 ,#01""'+. @% %5%3%$1,1 IBM PC "1
"*3HA+ . T1$*(

L*$1W MR3,#* "% 31,15%=7 (RTS). A, = 7*$%"*#0-10"1" O/ :#54""" " " -RTS
UART 31,1:#5"$0 """ .-"9 7,#01""+ (%-$"0""#1 *#*$# (""" 1).

L"$ 0 W THSHO"#*$+ $1,<"""%4% 5%""""/ - (DTR). A, * 7*$%""#0-10"1" O/ :#5
47" " -DTRUART 31,1:#5"$0 """ .-"9 7,#01""+ (%-$"O0""#1 *#*$# (""" 1).
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22

<&,-(.
LOA®#J
#%

%37+
:$1Il - 1

C.3,0%3#

R16"*$, *#*$#(*""(4"""" " (LSR N Line Status Register)
L*$7WGH"2-%0FIFO 3, "1<"""-%. @% UART 8250/16450 >$#$2"$ ,%01""
7472, )$#$ 27 $ 7FE% %04 " 0%1$*( O CLE, -#65% 422#9 * . 2%493$#0 0 FIFO
"<11$ #5"# "4 "1*-#4+-# 7. *41572?D" : 7*4#0" 9 #H"2-": PE, FE "4~ BI.
L"$6 W Al,15%$="- 37*$ (TEMT). J#65% 7*$%""#041"" 0 C1E, O FIFO
31,15%$="-% 4" *50"6#0#< ,16"*$,1 31,15%$="-% ""1 #*$%4#*+ *4#0.
Al,15%$=" - 3#4""#*$+72 21.519*$071$.

L*$5WR16"*$, -,%""1"" " ( 31, 15%$="-% 37*$ (THRE). I#65% 7*$%"*#041"* O
ClE,0FIFO ("4~ ,16"*$,1 - ,%""1"" " () $131,+ 1*$+ <1*$# 54( 31,15%=" -%-
<TUT<T< #5"'HOH SH3HA" " LA+ H6# *4H0%. AL, 15%$="- <#B1$ 0*1 1D;
31, 15%0%$+ 5%"**" /1, —#65% >$#$ 2= $ 7*$%""'#041"" 0 G1E.
L"$4WA,1,70%" "1 3#Break (Bl). A, "1<"""-#2""%,7B "4 *"6""%4 Break.
L*$3WGH"2-%-%5, " ,#0%"" " ( (FE). G2""%,7B1"" *$%,$#0/9 2" $, "'#
*$#H3H0/92"$ "1 3#(0"4*(0#B"5%1<#1 0,1<(. A, """ ($#1 *4#0#,
01,#($"'#, "*-uB1""#.

L*$2WGH"2-%=;$"#*$" (PE). L*$ =;$""#*$" 54( 3, """ ($#6# *4#0% 2/4
t1-#,,1-81"

L"$1WGH"2-%31,13#4""1"" " ( (OE). L/Z4# 3#AT=1""# ""#O#1 *4#0#, ""'# O
27E1,1 3, "1<% "1 2/4# <1*$%. F""#0+ 3#*$73 " OH11 *4#0# 0 *50 " 6#0#<
,167%$, 1 #32,%*/0%1$*(. @% UART 8250/16450 *4#0# 0 ,16"*$,1 - ,%""1"" " (
#$2,%*/0%1$*(, % O"'#0+ 3#*$73 " OH11 *4#0# 3#<1D%1$*( 0 ,16"*3,
L%

L*$0W K% """ /1 6#$#0/ (DR). G5""# "4 " ""1*-#4+-# *4#0 ""%:#5($*( O FIFO
3, 71<" T -0, -#$#, /1 (#*S <#B1$ 3,#="$U$+. C4#0# S#HAB"'# 2/ $+
3HAV"H#S+? 3, " ($# T 31,1<1D1"# " . *50 " 6#0#6# ,16"*$, %0 FIFO ("4~
,16%%8, = ,% 1" " (54( 8250/16450) 5# $#6#, —%h— >$#$ 27 $ 2751$ 7*$%""#041"".



1&"- <&,-(. C.3,0%3#
**&+0/* LOA™#J
?*&+0  #%

+0x06 J%3"*+ R16™*$, *#*$#(*" " ( <#51<% (MSR N Modem Status Register)
=$1"""1 L"$7WG2"%,7B1"""1""1*7D19 5%""*"/ : (DCD). G$,%B%1$ *#*$# (""" 1

4°""" " DCD "% UART.
L*$6 W Q"5"-%$#, 0/ .#0% (RI). G$, %B1SS *#*$#(** "1 4" " = RI "% UART.
L"$5 W T#$#0 " #*$+ 31, 15%$="-% 5%""""/: (DSR). G$,%B%1$ *#*$#("" "1
4" " DSR ""% UART.
L*$ 4 W THSHO " #*$+ - 3, " ;<7 (CTS). G$,%hB%1S *#*$#(*"14=""" " CTS "'%
UART.
L*$3WQ.<1"1" "1 *#*$#("" " (#2""%,7B1"" " (""1*7D19 5%"**"'/ : (DDCD).
8*$%" %04 " 0%1$*( 0 "1", 1*4" 4= " (-DCD " .<1"""4% *#*$#("""1 1D; ,%. *
<#<1""$% 3#*415""16# =$1"" " ( MSR #*$#<.
L*$2W 1,#"$*"6""%4% 0/ .#0% (TERI). 8*$%""%04 " 0%1$*( 0 "1", 1*4" 47" " (
-RI3L,1HA4% = . """ . -#6# 7,#0""( 0 O/ *#-"9 * <#<1""$% 3#*415""16# =$1"" " (
MSR :#*$#<.
L"$1WQ.<1"1" "1 *#*$#("" " (6#$#0"'#*$" 31,15%$="-%5%""""/ - (DDSR).
8*$%"" %04 " 0%1$*( 0 "1", 1*4" 47" " (-DSR " .<1"""4% *#*$#("""1 1D; ,%. *
<#<1""$% 3#*415""16# =$1"" " ( MSR #*$#<.
L"S0W Q.<1"1"" "1 *#*$#("" " ( 6#$#0"'#*$" - 3, " ;<7 (DCTS).
8*$%" %04 " 0%1$*( 0 "1", 1*4= 4= = (-CTS " .<1"""4% *#*$#("""1 1D; ,%. *
<#<1""$% 3#*415""16# =$1"" " ( MSR :#*$#<.

+0x07 .%3"*+/ R16"*$, Scratch (SCR N Scratch Register). )$#$ ,16"*$, "1 0/3#4" (1$
=$1"""1 "T"-%-#9 E7'"-&" " 0 UART. Z#*$ <#B1$ %3 " *%$+ 422#1 .""%=1"""1 0 >$#
<1*$# " 3#.5""11 *="I%$+ 16#.

1.9. MO . "#+#/023 UART 16550A

Z#$( National Semiconductor "'1 3,154%6%4% """ -%-" . -#<3#"'1""$#0, *#0<1*$"</: * 16550 *©
3,15#*$%04(?D " = S#3#4""$14+"' /1 E7-&"", 5,76"1 3,#7.0#5%$14" *514%4* >$#.
@L-#$#, /1 ", >87 1 —H<BH"1""$HO #3"*%""/ """ B1. C41571$ 3#"" " <h$+, =$# 54( >EEL1-$" 0" "#6#
"F3HA+ HOR" T ( >$T: TAT=HI1""9 <#67$ 3#$,12#0%$+*( 5,%901,7/ #3$ 3,#".0#5"3$14( =" 3%,
S —H#A+-T7 28#4+H"""*30# 3#374(,""/: #3L,N&"#""""'/: *"*$1l< "1 3#551,BT0%?$ E7'"-&" ",
O/ :#5(D"1 .% ,%<-" O#.<#B""#*$19 16550.

ST16650

At T<#HA=%""72 >$% =%*$+ % "%A#6"=""% NSLE6550A, "'# S#3#4' "$14+"'# <#B''# 0-47="%+
LIFH T, 17 /9 32-2%9$#0/9 27E1L, #$3,%0-" 7 3, " ;<%. A,#" .0#5"$14+ N StarTech.

TIL16660

A#R T<H#A=%"""72 >$% =%*$+ 015;$ *12( %" "%4#6 " =""# NS16550A, ""# S#3#4"" " $14+""# <#B1$ 2/ %+
0-472=;" ,%*H",1""""/9 64-2%9%$"'/9 27E1l, 31,15%=" " 3,";<Wh. A,#".0#5"3$*( Texas
Instruments.
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Hayes ESP
)% 3,#3, "1$%, "% O""1H""(( -%,$% *#51,B"$ 27E1, 31,15%=" = 3, 1<% ,%.<1,#< 2048
2%9$ " 3#551,B "0%1$ *-#,#*$+ 31,15%=" 5%""""/ - 5# 230,4 2" $/*. A,#" .0151""# -#<3%"" " 19
Hayes.

F5#3#4"1" "1 - >$" < "3,#*$/<"UART <"'#6"1 3,#".0#5"$14" 0/ 37*-%?$ """$1441-$7%4+"" /1
34%%/ 54 3#*415#0%$14+"'#9 *O(.". O%-#9 $"3 -#"*$,7-&"" #2/="# 0-47=%1$
<" #3,#&1I*H,, -#$#,/9 0.%"<#519*3071$% * 1*-#4+-"<" UART, #2,%2%$/0%1$ *~
27E1,".71% 5% /1, % .%$l< 3,7 "IH2:#5"<#*$" T015#<4(1$ #*'HO''#HO 3,#&1*#, AJ.
A#*-#4+-7 0 $%-#9 *"*$1l<l *0(." UART "1 5#*$73""/ "%3,(<7? 3,#&1**#,7 AJ,
3,#7.0#57$147 "1 #2( %$14+"# " *3HA+ . H#0%US+ UART, *#0<1*$"</1 * 8250, 16450 4" 16550.
I$# 5%;S L%, ,%2#$="-7 *O#2#57 O/2#,% -H<IH"1"$HO * A47=H"<" :%,%-$1, "*$"-%<-
3,#7 .0#5"$14+"#*$".

2. @0,-"&5)0 +"05*#"0 sio

K,%901, sio #21*31="0%1$ 3#551,B-7 ""'$1,E19*#0 *0(." EIA RS-232C (CCITT V.24) "% #*"'#01
NS8250, NS16450, NS16550 * NS16550A. O%-B1 3#551,B"0%2?$*( ""1*-#4+-# <""#6#3#,$#0/ :
=% ,$ AHS,#2" 72 $1:7 " =1*-772 SH-T<1""$N& " ? *<#$, "$1 "% sio(4).

2.1. Digi International (DigiBoard) PC/8

=%, (")>™$#.,"" Andrew Webster <awebster@pubnix.net>. 26 $#&/)>*$ 1995.

F#$ E,%6<1""$ -#""E"67,%&" " * <UH """/, ""% —#$# ,#9 7*$%""#041""% 34%$% Digi International PC/8
* =" 3#< 16550. J ""19 3#5-472=1""# 8 <#51<#0, ,%2#$U?D" - "% >$": 84" " (:, " #" " #$4"=""#
E7"-&"#"",7?2% @1 .%275+$1 5#2%0"$+ options COM_MULTIPORT, ™="%=1 ,%2#%% 2751%
LFE%2 " 44" #9!

device sio4 at isa? port 0x100 flags 0xb05
device sio5 at isa? port 0x108 flags 0xb05
device sio6 at isa? port 0x110 flags 0xb05
device sio7 at isa? port 0x118 flags 0xb05
device sio8 at i1sa? port 0x120 flags 0xb05
device sio9 at isa? port 0x128 flags 0xb05
device siol0 at isa? port 0x130 flags Oxb05
device sioll at isa? port 0x138 flags Oxb05 irqg 9

Z7$,#7°8+ NS, #O-" [ %-42=%1$*( 0 $#<, =%# *$%,H"9 27$ E4A%6#0 3,15*$%04(1$ 3#*415"" "9
3#,$SI10, 0 5% " "#< *47=%1 11, 3#>$H#<7 E4A%6" ,%0""/ 0xb05.

2.2. Boca l6

=%, (")>*$#.,"" Don Whiteside <whiteside@acm.org>. 26 $#&/)>*3$ 1995.

A,#&157,7/ 3# "%*$,#9-1 34%$/ Boca * 16 3#,$%<" O FreeBSD S5#0#4+"# 3,#*$/, "'# O%<
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3H#"WSH2 " $* (" 1*-#4+-# 01D19 54 ( 7*31H"#9 ,%2#$/:

1

Fl< ""1#2:#5"<# 4A"2# T*$%""#0"$+ "*:#5""/1 -#5/ (5,% =$#2/ 31,1-#<3"4" ,#0%S$+
YTBY /1 #3&" ", AT 2# VU9 —#H6#-$#, —-$# *514%1$ >$# % 0%*. C$% 5%, $""#1 (5,#01,*" " 2.0.5
", 0-47=01$ 3#551,B-7 "1*-#4+-": 3#,$#0, T 0 422#< *47=%1 O%<< 3#$,1271$*( 5#2%0 " $+
63" *+ 7*$, #9*$0% 54 ( -%B5#6# 3# , $%.

KO%, O%< *'7B"'# ."'%$+ 3,1,70% "1 = *"%*$,#9-7 O0#5%-0/0#5% 54( 0%H19 34%$/ Boca,
=$#2/ 3,%074+""# T*$%""#O " $+ >$~ 3%,%<1$,7 0 (5,1

FUB™#1 .%<1=%"""1 N ,1%4+"/1 <" -, #*:1</ UART 54( Boca 16 ""%:#5($*( 0 *#15""" " $14+""#9
—H, H2-1, % "1 % 0°'7$, 1710 34USL. ABSSH<T, 1*4" #U #$-4P=1""0%, 3#3/$-" 3,#01, "$+ >$"
3#,$/7 %01, HU%$*( "175%=19. [ "*"-#65% "1 3,#01,(4 .%6,7.-7 * #$-42=;""""#O —#,#2-#9 "
3#*4157?7D "< 1; 3#5-42=1""1<, = "1 ,1-#<1"'577 O%< >$#6# 514%S+.

N*4= 7 0%* 1D; ""1$ ""%*$,#1""""#6# ENO4% -#""E"67,%& " * 3#4+.#0%$14+*-#6# (5,%, #2,%$"$1*+
- ,%.5147 J#"E"67,%&"( (5,% 0 ,7-#0#5*$01 FreeBSD 54( 3#47=1""( #2D": "'"*$,7-&"9.
@*B1 3,70151"/ -#"-,1$""/1 "%*$,#9-" 54( 34%%$/ Boca 16, 3,153#4%6%1$*(, =$# 0/
"*3#A+.7181 (5,#* "<1"1< MYKERNEL " ,15%-$",71$1 16# * 3#<#D+7? vi.

1. K#2%0+3$1 *$,#-7

options COM_MULTIPORT

O -#"E"67,%&"#"""/9 E%94.

. T51 "% #5($*( $1-7D "1 *$,#-" device sion, O%< "7B""# 5#2%0"$+ 1D; 16 7*$,#9*$0. F

*4157?7D1< 3, "<1,1 3#-%.%""% 34%%$% Boca Board * 3,1,/70%"" " 1< 3 " 2%.#0/< %5, 1*#<
00#5%-0/0#5% 100h. 15,1* O0#5%-0/0#5% 54( -%B5#6# 3#,%% 7014"="0%1%$*( "% 8 O
H1*$""%5&%$1, "=""#9 *"*$1l<l #$"'#*"$14+"'# 3,15/57D16# 3#,$%, 3#>$H<7 %5,1*%
2757$ 100h, 108h, 110hE

device siol at isa? port 0x100 flags 0x1005
device sio2 at isa? port 0x108 flags 0x1005
device sio3 at isa? port 0x110 flags 0x1005
device sio4 at isa? port 0x118 flags 0x1005

device siol5 at isa? port 0x170 flags 0x1005
device siol6 at isa? port 0x178 flags 0x1005 irqg 3

M®%3™*+ flags "O11$™, .2"" S#AB™% 2/$+ = .<1"1"% 3# *,%0""1" "2 * >$"< 3, "<1,#<,
1%4% 0/ "1 "*3#4+.71$1 $#=""# $%-"1 B1 "%.""%=1"""( sio. 14%6" 7*$%""%04"0%?$*( O
*H#S01$*$0™ ™ * OXMYY, 651 M #2#. " %=%1$ <4%SH"O ""#<1, 64%0""#6# 3#,$% (3#*415"" "9
3#,% "% Boca 16), % YY 7-%./0%1$, 0-42=1" "4" 0/-42=1" FIFO (0-4?=1"),
"x3fA+ . 71$%( 4" ,%.5141""1 IRQ (5%) " 1*$+ 4" ,16"*$, 73,%041""( IRQ,
*HO<1*$" </9 * AST/4 ("'1$). F >$#< 3, "<1,1,
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Eflags
E 0x1005

7-%./0%1$, =$# #*""#O"'#9 3#,$ - siol6. N*4" S5#2%0"$+ 5,7672 34%$7 = ""%.""%h="%+
3#,%/ * siol7 3# sio28, E4%6" 54( 0*1: 16 3#,$#0 ""% 3*"4 34%$1 2757$% 0x1CO5, 651 1C
#2# %=1 <""#,"" /9 "H<1, #*HOHOR 3H, 5% @1 T .<1""(9%$1 .""%=1"""1 05.

D CHILB L 7 %01,H"$1 -#"E"67,%&"7? (5,% 31,1-#<3%47,79%1, 7*$%"'#0"$1 ~

31,1.%6,7."$1%+. A, 153#4%6%(, =$# 0/ 7*3LH"# 7*$%""#0"4" 31,1-#<3"4" ,#O%"""#1
(G,# " “WS,#TA" 3,%0%4+"/9 %5,1* = IRQ, *##2D1""1 3, .%6,7.-1 SHAB"#
7—%. Z0%S+ "% 7T*3LH""#1 #2"'%,7B1" "1 3#,$#0 Boca *415727D" < #2,%.#<: (#=10"5"#,
#<1,%sio, 10 * IRQ <#67$ #$4 = =U$+*()

siol at 0x100-0x107 flags 0x1005 on isa
siol: type 16550A (multiport)

sio2 at 0x108-0x10f flags 0x1005 on isa
sio2: type 16550A (multiport)

sio3 at 0x110-0x117 flags 0x1005 on isa
sio3: type 16550A (multiport)

sio4 at 0x118-0x11f flags 0x1005 on isa
sio4: type 16550A (multiport)

sio5 at 0x120-0x127 flags 0x1005 on isa
si105: type 16550A (multiport)

sio6 at 0x128-0x12f flags 0x1005 on isa
Si106: type 16550A (multiport)

sio7 at 0x130-0x137 flags 0x1005 on isa
sio7: type 16550A (multiport)

sio8 at 0x138-0x13f flags 0x1005 on isa
sio8: type 16550A (multiport)

sio9 at 0x140-0x147 flags 0x1005 on isa
sio9: type 16550A (multiport)

siol0 at 0x148-0x14f flags 0x1005 on isa
siol0: type 16550A (multiport)

sioll at 0x150-0x157 flags 0x1005 on isa
sioll: type 16550A (multiport)

siol2 at 0x158-0x15fF flags 0x1005 on isa
si0l2: type 16550A (multiport)

siol3 at 0x160-0x167 flags 0x1005 on isa
si1013: type 16550A (multiport)

siol4d at 0x168-0x16f flags 0x1005 on isa
siol4d: type 16550A (multiport)

siol5 at 0x170-0x177 flags 0x1005 on isa
siol5: type 16550A (multiport)

siol6 at 0x178-0x17f irg 3 flags 0x1005 on isa
siol6: type 16550A (multiport master)

N*4® *##2D1"" " ( 3, #:#5($ *4" H-#< 2/7*$,#, =$#2/ " - 70" 51%$+,



# dmesg | more

3#-%B1$ 0%< *##2D1"" " ( .%6,7.-".

4. K%411 ""1#2 - #5" <# *#.5%$+ *##$01$*$072?D "1 .%3"*" 0 /dev 54( 7*$,#9*$0 * 3#<#D+7?
*—,"3%% /devIMAKEDEV. )$#$ H%6 <#B''# 3,#37*$"$+, 1*4° 0/ "*3#4+.71$1 FreeBSD
5X* (5,#<, 0 -#$#,#< 0-47=1""% 3#551, B-% devfs(5).

N*4" Q%< ""1#2:#5"<# *#.5%$+ .%3"*" 0 /dev, O/ 3#4"" "$1 *4157?D77? -#<W''57 #3$
"<1"" root:

# cd /dev
# _/MAKEDEV ttyl
# _/MAKEDEV cual

(everything in between)
# ./MAKEDEV ttyg
# ./MAKEDEV cuag

N*4= 3# -%-#9-$# 3, "="""1 O%< *"1 "'7B""/ 4% "1 $,1272$*( 7*$,#9*$0% "*:#5(D":
*#15% 1 "9, 0/ <#BI1$1 #2#9%"*+ 21. *#.5%"" = ( 7*$,#9*$0 cua*.

5. N*4" 0%< "'7B1'" 2/*$,/9 = ""12,1B"" /9 *3#*#2 7215 $+*(, =$# 7*$,#9*$0% , %2#S%?$,
0/ <#B1$1 3,#*$# 3#5-47="%+ <#51< - -WB5#<7 3#,$7 * (-%- root)

# echo at > ttyd*

54( -%B5#6# 7*$,#9*$0%, -#$#,#1 0/ *#.504°. F/ (" .5"6 70°51%+, -%- <"6%?$
"U5T-USH, / RX 54 ( -%B5#6# ,w2#=16# 3# , $%.

2.3. 1&++#"H)0 +#IK*?9 2%&=&)0%0/1%?9 UART-
)07 -

%, -, ,-2&, 8. = hmo@sep.hamburg.com, ,t+ b
%, (")*SH. T 7, .28, 8.2($9" - hmo@sep.hamb *17'$(2,+ 1999 6#5%

F/  —#65%-"""275+ .%57</0%4"*+ # 3#551,B-1 FreeBSD O%H19 20-5#44%,#0#9
<""HOHET''-&"#"'%4+""#9 -%,$/ * 507<( ("4" 2#411) COM-3#,$%<", ,%.514(?D"<" IRQ? F#$
—Y%— >$# *514%%+:

G2/=""# 15"""*$01"""" /9 *3#*#2 3#551,B-" $%-": 34%$ N "*3#4+_#0%"" "1 #$514+""#6# IRQ 54(
-%B5#6# 3#,%%. @%3, "<1,, 1*4" 0%H% <%$1, " ""*-%( 34%$% "<11$ O0*$,#1"""'/9 3#,$ COM1 (#'"
B1 sio0 N %5, 1* 00#5%-0/0#5% Ox3F8 ™ IRQ 4), % 7 0%* 1*$+ ,%*H™", "$14+""%( 34%$% * 507<(
UART, $# #2/=""# " : ""7TB""# ""%*$,#" $+ -%— COM2 (#'* B1 siol N %5, 1* 00#5%-0/0#5% 0x2F8 " IRQ
3), % $,1$"9 3#,$ (#'" Bl sio2) N * %5,1*#< Ox3E8 " IRQ 5. G=10"5"#, >$# ,%*$#="$14+""#1
"E3HA+ H#O% "1 ,1*7,*#0 IRQ, $%- -%- 0 3,7"&"31 O#.<#B"# .%37*$"$+ #2% 3#,%%
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LUH T, "$14+"#9 34%$/ * #5' " < IRQ, "*3#4+.7( -#""E"67,%& " ? COM_MULTIPORT, #3"*%"""'7? O
3,15/57D" - ,%.514%:.

O%-"1 ""15#,#6" 1 34%$/ O00#5%-0/0#5% #2/=""# "<1?2$ 31,1</=1=""72 <%$, " &7 4x3 54( COM-
3#,$#0, 3#5#2""7? *41572?7D19:

E 0 0 0 *
Port A |
E o * o *
Port B |

E 0o * 0 0
IRQ 2 3 45

AH-%.%""#, =$# 3#,$ A 3#5-42=1" 54( IRQ 5, % 3#,$ B N 54( IRQ 3. C$#42&/ IRQ "% 0%H19
—# -, 18 HO 34USL <#67$ #$4 " =u$+*( N 5,76"1 34%$/ <#67$ 3, 15#*$%04($+ 31,1</=-" 54(
IRQ3,4,5"7.

P#B"# 2/4# 2/ *514%$+ O/0#5, =$# 3#5-472=1"""1 #2#": 3#,$#0 - IRQ 3 * 3#<#D+7?
*H<#514+"#9 31,1</=-7, .U</-%?D19 0*1 $, " $#=-" *#15"""1"""( 0 -#4#"-1 IRQ 3, ,1H"$
3,#241<7, "'# >$# "'1 $%-. @QLO#.<#B'"'# 57247 ,#0%$+ IRQ 3, I#PH#<7 =$# O/ :#5""/1 5,%901,/
-%B5#6# UART *#157""1""/ 3# *:1<1 "<#""$uB"'#1 Q", = 1*4" #5="" *_ UART 73,%04(1$ IRQ 3,
O/ :#5""#9 *"6"'%4 2751$% "1 $%-"< -%— #B"5%1$*(. F .%0"*"<#*$" #$ ,1%4".%&" " 34%$/
CUFHT 1747 <W$L, T H-#9 34%$/, 477 (IRQ 3 2751$ IHFSH(CH Ui HS TS+ (0 O/ FH-#<
7,#0"1 47 0*165% #*$U0%S+*( """ . -#9.

Fo< ""1#2:#5"<# ,%.514"%$+ 5,%901,/ 3,1,/0%"" "9 54( 507: UART, =$#2/ 4" (3,1,/70%" " (
34%$/  3H5' T <nwA%*+ $HA+-# $H#H65% (T $HA+-# $#6L%), -#65% #5° ". UART 0/./70%l$
3,1,70%" "1, * #*3%0%4%*+ """ .-#9 0 3,#$"0""#< *47=%1. RIH1"""1 2/4# 3,154#B1""'# \#,6#<
F7"'"H1l< j@ida.interface-business.de: 3, "3%($+ <#"$NWB"7? *:1<7 "<#"'$uB""'#1 QUQ",
*#*$#(D77? . 507: 5 #5#0 (3,153#=$"$14+""# 61,<%"""10/: 4" $"3% V#$$-") " ,1."*$#,%
01 -G<. F#$ *:11<Y, "%="""%( * -#""$%U-$""#6# 3#4( 4x3 O/ HL1:

= Diode

E L >|------- 2

E / |

E 0o * 0 o0 | 1 kOhm

Port A TN 7717 — +

E 0O * 0 0 | |
Port B B + ==+==
E 0o * 00 | Ground
E \ |

E R — >|------- +

1RQ 2 3 45 Diode

JNSH5/ S5"#5#0 *#157"'1"'/ 0 #2D19 $#=-1 0<1*$1 * 3#5$(6"0%?D "< ,1."*$#,#< 1 -G<.
FUB™'# 3#5-472="%+ ,1."*$#, - .1<4l, =$#2/ " .21B%$+ 34%0% """ (4" " IRQ "% H"""1.

0131, + </ 6#$#0/ ""%*$,#"$+ (5,#. A, #5#4BU(>$#$ 3, "<1,, </ "W*$,# <
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# standard on-board COM1 port

device sio0 at isa? port "10_COM1" flags 0x10

# patched-up multi-1/0 extension board

options COM_MULTIPORT

device siol at isa? port "10_COM2" flags 0x205
device sio2 at isa? port "10_COM3" flags 0x205 irqg 3

G2,%$"$L 0" " <% "1, =$# ""%*$,#9-% Tlags 54( siol " sio2 519*$0 " $14+""# OUB""%; 3#5,#2""#*$"
*<#$,"$1 0 sio(4). (G2/=""#2 0 %$, "27%$1 "flags" #$""#* " $*( - sio2, -#$#,/9 *#51,B"$ IRQ, = 0%<
001, " (=% 3#$,1271$*(""TB 9 "TT224 5) A, T 0-47=;"""#< ,1B " <1 3#5,#2""#6# 0/0#5% (5,%
>$# S#HAB""# 5%$+ =$#-$# 3#:#B11 "% *4157?D11:

si100: irg maps: Ox1 Ox11 Ox1 Ox1

sio0 at 0x3f8-0x3ff irq 4 flags 0x10 on isa
sio0: type 16550A

siol: irg maps: Ox1 0x9 Ox1 Ox1

siol at 0x2f8-0x2ff flags 0x205 on isa

siol: type 16550A (multiport)

sio2: irg maps: 0x1 0x9 Ox1 Ox1

sio2 at 0x3e8-0x3ef irq 3 flags 0x205 on isa
sio2: type 16550A (multiport master)

Z#$( Isysli386/isal/sio.c 0/64(5"$ ""1*-#A+—# W6USH=""# " .-.% "*3#4+_#0%""" ( <%**"0% "irq maps"
O/H1, #*"#0""%( "51( .%-47=%1%$*( 0 $#<, =%$# 0/ ""%2425%1%1 Ox1 "% 31,0#9, $,1$+19 ~
=1$01,$#9 3#. "&" (=. )$# #.""%=%1$, =$# *##3$01$*$07?D "9 IRQ 2/4 7*$%"'#041"" 3, 0/0#51 *
*2,#H1" 3841, =$# 3HA " #*$+? *H##$01$*$071$ #B 5% " " (<. N*4" O%H1 (5,# "1 51<#""*$, " ,71$
$%-#1 3#0151"" "1, *—#,11 0*16#, 3,#241<% 0 O%H19 ,%.0#5-1.

3. @0,-"&5)0 +"05*#"0 cy
—U, (F)*$H#. T 5L,z =3>,2.67@" 1 1996.

P #6#3#,$#0/1 ~%,$/ Cyclades #*"#0%""/ **% 5,%901,1 cy, % *'1 "% #2/=""#< 5,%901,1 sio,
"x3fA+ . TI<H< 5,767<"  <HGHIH,$HO/<" —%,$U<". @U%*S$S,#O-% *OH5"$*( - 3,#$/<
519*$0" (<:

1. K#2%0+$1 7*$,#9*30# cy 0 -#"'E"67,%&" 7?7 (5,% (#2,%5"$1L 0" "<%"" "1, =$# 3%,%<1$,/
irq " iomem <#67$ #$4 " =%$+*().

device cy0 at isa? irg 10 iomem 0xd4000 iosiz 0x2000
2. A1,1*$,#98$1 = 7*$%""#0"$1 ""#O/9Q #2,%. (5,%.

3. C#.5%9$1 E%94/ 7*$,#9*$0, 0015( (*41577D"9 3,"<1, 3,153#4%6%1$ 8-3#,$#077?
34%$7):
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# cd /dev
# for i in0123456 7;do ./MAKEDEV cuac$i ttycSi;done

4, N*4= “"1#2:#5" <#, SH2UO+$L %3 "*" 5A( —#H<<T$" , TL<#6# S#*$73% O /etc/ttys, 57247 ,7(
%37*" BA( BH*A15HOUSLA+" /T T*$,#9*$0 (ttyd) = =*3#4+.7( ttyc O0<1*$# ttyd.
@%3,"<1,:

ttycO0 "/usr/libexec/getty std.38400" unknown on insecure
ttycl "/usr/libexec/getty std.38400" wunknown on insecure
ttyc2 "/usr/libexec/getty std.38400" unknown on insecure

ttyc7  "/usr/libexec/getty std.38400" unknown on insecure

5 A1,1.%6,7."$1*+* "#0/< (5,#<.

4. @0,-"&5)0 +"05*#"0 sI

=%, (")*$#.,"" Nick Sayer <nsayer@FreeBSD.org>. 25 - $%*$ 1998.

C31&"%4+"" /1 <74+$"3#,%$"" /1 -%,$/ Specialix SI/XIO * SX "*3#4+.727% 5,%901, si. @% #5"'#9
<UH""'1 <#B1$ 2/ %+ 7*IN%""#041""# 5# 4 #*3--%,$ A#551,B " 0%?$*( *4157?D "1 :#*$--%,$/:

¥ ISA SI/XIO host card (2 versions)

¥ EISA SI/X10 host card

¥ PCI SI/X10 host card

¥ |SA SX host card

¥ PCI SX host card
Z#HS( #*$--%,$/ SX T SIUXIO 0/64(5($ .%<1$"'# 3#-,%.""#<7, ": ET7"-&"#"%A+""# 3+
3,%-$"=1*%-" #57""0-#0%. Z#*$--%,$/ "1 "*3#H4+.7?$ 3#,$/ 00#5%-0/0#5%, % O<1*$# >$#o#
$,1272?3% 323 *16<1"$% 3%<($". MBO#5*-%( -#"'E"67,%&"( 54( -%,$ ISA ,%.<1D%1$ >$#$

*16<1"'$ 3# %5,1*7 0xd0000-Oxd7fff. O%-Bl *< $,1271%*( IRQ. J%,$/ PCIl, ,%.7<11$*(,
"0%*$, %" 0% PS> (UOSH<US " =1*-".

F/ <#B1$1 3#5-47="%+ 5# 4 0""1H""": <#57419 - -%B5#9 -%,$1 #*$%. F"1IH""1 <#574*°
*#51,B%$ 47 2# 4, 47 2# 8 3#*A15#00$14+"" /= 3#,$#0. G™' " 2/0%?$ *4157?D " = 0" 5#0:
¥ P#5747 SI1 "% 4 "4~ 8 3#,$#0. A#551, B " 0%U1$*( *-#,#*$+ 5# 57600 2~ $/* "'% -uB5S#< 3#,$7.

¥ X10 8-3#,$#0/1 <#574". A#551, B " 0%1$*( *-#,#*$+ 5# 115200 2" $/* ""% -%B5#< 3#,$7. G5 "
" $"3#0 <#57419 XIO " <11$ 7 3#*415#0%$14+* /- = 1 3%,%4414+"" /9 3#,$.

¥ P#5747 SXDC * 8 3#,$%<". A#551,B"0%1$*( *-#,#*$+ 5# 921600 2"$/* "% -%B5#< 3#,$7.
J%- " 0 *47=%1 * XIO, 5#*$731"" <#574+ * #5"° " < 3%, %4414+ /< 3# , $H#<.

KA( ""%*$,#9-" -%,$/ :#*$% ISA 5#2%0+$1 *4157?D77? *$,#-7 0 E%94 -#"E"67,%&" " (5.,%,
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TL.<1"T0="*4% 3# <1,1 "1H2:#5" <#*$":
device si0 at i1sa? iomem 0xd0000 irq 11

K#37*$"</1 ""#<1,% IRQ: 9, 10, 11, 12 * 15 54( SX ISA host cards * 11, 12 " 15 54( SI/XIO ISA host
cards.

KA( ""%*$,#9-" -%,$/ EISA "4" PCI "*3#4+.79%$1 *41572D77? *$,#-7:
device si0

AH*4L 5#2%041™ " (%3 "*" -#"E"67,%&" " 31,1*#21, "$1 7 7*$%""#0"$1 *0#1 ""#O0#1 (5,#.
|| C41572D "9 H%6 "1 #2(.%$141", 1*4*" 0/ "*3#4+.713%1 devfs(5) O FreeBSD 5.X.

A#H*41 31,1.%6,7.-" * "#0/< (5,#< "1#2:#5"<# *#.50$+ E%94/ 7*$,#9*$0 O /dev. C-, "3$
MAKEDEV 0/ 3#4" " $ >$7 .%5%=7 .% 0%*. A#5*="$%9$1 #2D11 -#4 = =1*$0# 3#,$#0 ~ 00157 $1:

# cd /dev
# ./MAKEDEV ttyAnn cuaAnn

(651 nn N —#4 = =1*$0# 3#, $#0)

N*4® 0/ :#$"$1, =$#2/ 3, "64%HL""( - 0:#57 #S#2,%B%4"*+ "% >$": 3#,%%:, Ou< ""7B""#
5#2%0 " $+ $%- "1 *$,#-" O /etc/ttys:

ttyAO1l "/usr/libexec/getty std.9600" vt100 on insecure

Q.<1"""$1$"3 $1,<™""%4% 3# ""1#2:#5" <#*$". KA ( <#51<#0 3#5#957% dialup "4~ unknown.
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