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4++3#( $-( *&B+?( ( @$( >0..( &.#-( 1+%/-%5( &4( 04( 3+1$*( +B&.6&$0-4( -/( G( 1%+B0-6#.7( '*-#+4(

'-55640'&$0-4(1%-$-'-.#($-(3+$+%504+(>*0'*(0#($*+(5-#$(#60$&".+?((S&#+3(-4($*+(%+#6.$#(

/%-5( $*+( +B&.6&$0-4( &#( >+..( &#( $*+( #*-%$.0#$+3( 50'%-'-4$%-..+%#A( $*+( 3+$&0.#( -4( $*+(

051.+5+4$&$0-4(-/($*+(#7#$+5(>-6.3("+(3+'03+3(61-4?(

)*0#( %+1-%$(3-'65+4$#( $*+(1%-'+##(-/( #+$$04,(61( $*+( /%&5+>-%C( /-%( /6$6%+(>-%C( $-("+(

1+%/-%5+3(-4(#+$$04,(61($*+(56.$01.+(50'%-'-4$%-..+%(+.+'$%-40'('-4$%-.(#7#$+5(&#(>+..(

&#(3+#0,404,(-4+(-/($*+('-51-4+4$#(-/($*+(#7#$+5?(

(

(

(
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L?(Z+#0,4(K%-".+5(

+"!"#;1%<-/7#=%17,-)&'%*#

)*0#(9&#$+%#( -/( :4,04++%04,(3+#0,4(1%-2+'$(>&#(1&%$( -/( $*+( %+#+&%'*( $+&5\#( +//-%$#( $-(

3+#0,4( &4( +.+'$%-40'( '-4$%-.( #7#$+5( /-%( %-"-$#( "60.$( 04( $*+( /6$6%+( "&#+3( -4( $*+(

5-$0B&$0-4(&#(3+#'%0"+3(04($*+(#+'$0-4(&"-B+?(()*0#(1%-2+'$(#+%B+#(&#(&4(040$0&.(/-%&7(04$-(

$*+( 3+B+.-15+4$( -/( $*+( 99:;<( $-( 3+$+%504+( C+7( '-51-4+4$#( 04( $*+( #7#$+5?( ( )*0#(

3+#0,4(1%-'+##( #$&%$+3(-//( 04( &4(-1+4W+43+3(5&44+%( &#( &( B&,6+( 03+&(-/( $*+( 04$+43+3(

#7#$+5(3+#0,4(&43(.&7-6$?(

@4( -%3+%( $-( /-%56.&$+( 5-%+( #1+'0/0'( 3+#0,4( %+D60%+5+4$#( &43( #1+'0/0'&$0-4#( /-%( $*+(

%-"-$A( B&%0-6#( 5+5"+%#( -/( $*+( %+#+&%'*( $+&5( >+%+( '-4#6.$+3( $-( 643+%#$&43( $*+(

04&3+D6&'0+#( -/( $*+( +.+'$%-40'( '-4$%-.( #7#$+5( 04( $*+( '6%%+4$( %-"-$?( ( )*+#+( /04304,#(

>*+%+($*+4(5&$'*+3(>0$*($*+(B0#0-4(-/($*+('&1&"0.0$0+#( /-%( /6$6%+(%-"-$#($-(-"$&04($*+(

3+#0,4(%+D60%+5+4$#(&43(#1+'0/0'&$0-4#(/-%($*0#(1%-2+'$?(

(

+"+"#>/6'?*#:/@,'1/7/*&6#

@4( 3+#0,404,( $*+( +.+'$%-40'( '-4$%-.( #7#$+5( /-%( $*0#( 1%-2+'$A( '-4'+%4#( -/( $*+( #-/$>&%+A(

*&%3>&%+(&#(>+..(&#($*+(1*7#0'&.(#7#$+5(3+B+.-1+%#(*&B+($-("+($&C+4($-(&''-64$?( ()*+(

/-..->04,('-%+(3+#0,4(%+D60%+5+4$#(&%+(C+7($-($*+(6#&"0.0$7(&43(#6''+##(-/($*+(+.+'$%-40'(

'-4$%-.(#7#$+5(
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(

H? )*+(+.+'$%-40'('-4$%-.(#7#$+5(#*&..("+(5-36.&%((

L? )*+(+.+'$%-40'('-4$%-.(#7#$+5(#*&..("+(+&#0.7(61,%&3&".+(

G? )*+(+.+'$%-40'('-4$%-.(#7#$+5(#*&..("+(+&#7($-(6#+(

N? )*+(+.+'$%-40'('-4$%-.(#7#$+5(#*&..(*&B+(&(.->(1->+%('-4#651$0-4(

(

+"8"#>/6'?*#A%)-#

)*+(,-&.(-/($*0#(3+#0,4(1%-2+'$('&4("+(30B03+3(61($-(G(5&04(,%-61#(-/($&#C#(

• ;*--#04,(#60$&".+(50'%-'-4$%-..+%#(&43('-51-4+4$#(

• :B&.6&$0-4( &43( $+#$04,( -/( B&%0-6#( 1-$+4$0&.( #60$&".+( '-55640'&$0-4( 1%-$-'-.#?((

<6"#+D6+4$.7('*--#04,($*+(5-#$(&11%-1%0&$+('-4/0,6%&$0-4?(((

• Z+'0304,(-4($*+(1*7#0'&.( .&7-6$(-/($*+(+.+'$%-40'('-4$%-.(#7#$+5?((@/($05+(1+%50$#A(

$*+(*&%3>&%+(-/($*+(#7#$+5(>-6.3("+(3+#0,4+3A("60.$(&43(%+&37($-(6#+?(

(

G?(!4&.7#0#(-/($*+(96.$01.+(90'%-'-4$%-..+%(:.+'$%-40'(;-4$%-.(<7#$+5(

)-( 3+#0,4( &4( +.+'$%-40'( '-4$%-.( #7#$+5( $*&$( >-6.3( /0$( $*+( 3+#0,4( %+D60%+5+4$#A( 0$( 0#(

4+'+##&%7( $-( &4&.7[+( $*+( &$$%0"6$+#( 640D6+( $-( $*+( +.+'$%-40'( '-4$%-.( #7#$+5( "+/-%+(

#$&%$04,( -4( $*+( 3+#0,4( 1%-1+%?( ( )*0#( 1%-2+'$( 1+%/-%5#( &4( &4&.7#0#( -/( $*+( 96.$01.+(
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90'%-'-4$%-..+%(:.+'$%-40'(;-4$%-.(<7#$+5("7(#$63704,($*+(1-##0".+(051.+5+4$&$0-4#(-/(

$*+( #7#$+5(-4( &( $710'&.(>&.C04,( %-"-$?( ( S7( *71-$*+#0[04,(1-##0".+( 051.+5+4$&$0-4#(-/(

$*+( #7#$+5(-4( $*+( %-"-$A( $*+( '&1&'0$7( -/( $*+( 1%-$-'-.#( $*&$( 0#( 4++3+3( $-( #611-%$( $*+(

3&$&(/.->($*%-6,*-6$($*+(#7#$+5('&4("+('&.'6.&$+3?(

)*+( 5-3+.( $*&$( >0..( "+( 6#+3( $-( &4&.7#0#( $*+( +.+'$%-40'( '-4$%-.( #7#$+5( >0..( *&B+( $*+(

/-..->04,("&#0'(&##651$0-4#E(

(

H? :&'*( 90'%-'-4$%-..+%( >0..( *&B+( -4( &B+%&,+( ]( #+4#-%#A( '-%%+#1-4304,( $-( ]( 3&$&(

1-04$#(

L? :&'*(3&$&(1-04$(>-6.3(*&B+($-("+(613&$+3(-4'+(+B+%7(50..0#+'-43?(8HPPP($05+#(&(

#+'-43=(

G? :&'*(3&$&(1-04$(0#(&(/.-&$04,(1-04$(B&.6+(8N("7$+#=(

N? :&'*(3&$&(1-04$(*&#(&('-%%+#1-4304,(&33%+##(/0+.3(>*0'*(>-6.3($&C+(61($-(N("7$+#(

(

R#04,( $*+#+( &##651$0-4#A( $*+( 465"+%( -/( .->W.+B+.( 50'%-'-4$%-..+%#( '&4( "+( B&%0+3( $-(

-"$&04( $*+( 4+'+##&%7( "&43>03$*( -/( $*+( '-55640'&$0-4#( 1%-$-'-.#( $-( #611-%$( $*&$(

1&%$0'6.&%(#+$(61?( ()&".+(H("+.->(#*->#($*+(G(%+D60%+5+4$#(&43($*+("&43>03$*($*&$( 0#(

4++3+3?(

(
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## B*'&6# C)-,/6#

D#E%FG-/(/-#$'01%0%*&1%--/1# 6;-4$%-..+%#( HP( H^( LP(

D#>)&).%'*&6#./1#$'01%0%*&1%--/1# Z&$&1-04$#O6;-4$%-..+%( ](

B.H)&/#=1/@,/*05# $05+#OZ&$&1-04$O#+'( HPPP(

I'&6#./1#H)&)#.%'*&# "0$#( ^N(

J%&)-#<'&6K6/0# "0$#(1+%(#+'-43( GALPPAPPP( ]AHLPAPPP( ^ANPPAPPP(

)&".+(HE(V+D60%+5+4$#(&43($*+("&43>03$*($*&$(0#(4++3+3?(

(

(

N?(<*-%$W.0#$04,(90'%-'-4$%-..+%#(

)*+%+(0#(&(*6,+(&##-%$5+4$(-/(50'%-'-4$%-..+%#(&B&0.&".+(04($*+(5&%C+$($-3&7(>0$*(5&47(

3+#0,4+3($-(#60$(30//+%+4$( 0436#$%0+#(#6'*(&#( $*+(&6$-5-$0B+( 0436#$%7(&43($*+(1-%$&".+(

+.+'$%-40'#( 0436#$%7?( ( S&#+3( -4( $*+( %+D60%+5+4$#( -/( $*+( 96.$01.+( 90'%-'-4$%-..+%(

:.+'$%-40'(;-4$%-.(<7#$+5A(>+(&%+(&".+($-(#*-%$.0#$(&('-61.+(-/(1-$+4$0&.(50'%-'-4$%-..+%#(

&B&0.&".+( -4( $*+( 5&%C+$?( ( )*0#( 1%-2+'$( >0..( $&C+( $*+( -11-%$640$7( $-( $+#$( &43( 6#+( $*+(

50'%-'-4$%-..+%#(/%-5($*+(#*-%$.0#$(36%04,($*+(+B&.6&$0-4(-/(1%-$-'-.#?(

Z6+($-($*+(4++3($-(5&04$&04(.->(1->+%('-4#651$0-4A($*0#(1%-2+'$(>-6.3(/-'6#(-4(6#04,(

!V9(50'%-'-4$%-..+%#?(()*+(!V9(1%-'+##-%(&%'*0$+'$6%+(0#(&(GLW"0$(V+36'+3(@4#$%6'$0-4(

<+$( ;-516$+%( 8V@<;=( 1%-'+##-%( 3+B+.-1+3( "7( !V9( J050$+3( $*&$( 0#( 6#+3( >03+.7( 04( &(

465"+%( -/( +5"+33+3( 3+#0,4#?( ( Z6+( $-( $*+0%( .->( 1->+%( '-4#651$0-4A( $*0#( 1%-'+##-%(



 - 13 -!

&%'*0$+'$6%+( 0#( B+%7( 3-504&4$( 04( $*+( 5-"0.+( +.+'$%-40'#( 5&%C+$?( ( ;6%%+4$.7A( $*+( !V9(

/&50.7( -/( 1%-'+##-%#( &''-64$#( /-%( &11%-T05&$+.7( _]`( -/( &..( +5"+33+3( GLW"0$( ;KR#A(

5&C04,(-4+(-/($*+(5-#$(>03+.7(6#+3('-516$+%(&%'*0$+'$6%+#(04($*+(>-%.3?(

)*+(#*-%$.0#$+3(50'%-'-4$%-..+%#(&%+('*-#+4("&#+3(-4($*+(/-..->04,(/+>('%0$+%0&?(((

• )*+(50'%-'-4$%-..+%( >-6.3( *&B+( $*+( !V9( &%'*0$+'$6%+( 36+( $-( $*+( 4++3( /-%( .->(

1->+%('-4#651$0-4(&#(5+4$0-4+3(&"-B+?(((

• ;-516$+(&43('-51&%+($*+(+#$05&$+(-/(1->+%('-4#651$0-4(1+%(640$('7'.+(-/( $*+(

50'%-'-4$%-..+%('-%+?((I-%($*0#('%0$+%0-4A(&(#051.+(&11%-&'*(>-6.3("+(/04304,($*+(

*71-$*+$0'&.(1->+%('-4#651$0-4(0/($*+(50'%-'-4$%-..+%(#1++3(0#(LP9Y[?(((

• ;-51&%+( $*+( 5&T0565( 50'%-'-4$%-..+%( #1++3A( $-( +#$05&$+( 0$#( '-516$04,(

'&1&"0.0$7(

• J0#$(#611-%$(1+%01*+%&.#(&43(/64'$0-4&.0$7(

o a+'$-%+3(I.-&$04,(K-04$(8aIK=(R40$E(/-%(/&#$(/.-&$04,(1-04$('&.'6.&$0-4#(

o <Z(;&%3(04$+%/&'+E( ( ( /-%(04/-%5&$0-4(.-,,04,(16%1-#+#(

o Z0%+'$(9+5-%7(!''+##E(( ( (#611-%$(/-%('-55640'&$0-4(1%-$-'-.(

o <+%0&.(K+%01*+%&.(@4$+%/&'+(8<K@=E( #611-%$(/-%('-55640'&$0-4(1%-$-'-.(

o R40B+%#&.(<+%0&.(S6#(8R<S=E( ( #611-%$(/-%('-55640'&$0-4(1%-$-'-.(

o ;-4$%-..+%(!%+&(Q+$>-%C(8;!Q=E( #611-%$(/-%('-55640'&$0-4(1%-$-'-.(

o Q65"+%(-/()05+%#(

o Q65"+%(-/(KX9#(

o Q65"+%(-/(!4&.-,($-(Z0,0$&.(;-4B+%$+%#(8!Z;=(
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)*+(#*-%$.0#$+3(50'%-'-4$%-..+%#(&%+(#*->4(04(!11+430T(H?(

(

(

]?(:B&.6&$04,(K%-$-'-.#(

;*--#04,( $*+( %0,*$( 1%-$-'-.#( /-%( 6#+( $-( '-55640'&$+( "+$>++4( $*+( B&%0-6#(

50'%-'-4$%-..+%#(0#(051-%$&4$?(()*+(#60$&".+(1%-$-'-.#(>-6.3(4++3($-(4-$(-4.7(*&B+($*+(

'&1&'0$7( $-( #611-%$( $*+( &5-64$( -/( 3&$&( /.->( $*%-6,*-6$( $*+( 4+$>-%CA( "6$( &.#-( *&B+(

%+&#-4&".+(#-/$>&%+(-B+%*+&3(#-(&#(4-$($-(-B+%>*+.5($*+(50'%-'-4$%-..+%($*&$(0$(0#(-4?(

)*0#(1*&#+(-/(+B&.6&$04,(30//+%+4$(1%-$-'-.#( /-%( $*+0%( #60$&"0.0$7( 0#(&05+3(&$('*--#04,(&(

'-55640'&$0-4#( 1%-$-'-.( /-%( 3&$&( $%&4#/+%( "+$>++4( $*+( 5&04( 50'%-'-4$%-..+%( &43(

'-55640'&$0-4#(50'%-'-4$%-..+%A(&#(>+..(&#(&('-55640'&$0-4#(1%-$-'-.(/-%(3&$&($%&4#/+%(

"+$>++4( $*+( '-55640'&$0-4#( 50'%-'-4$%-..+%( &43( $*+( B&%0-6#( .->( .+B+.(

50'%-'-4$%-..+%#?(()*+(%+&#-4(/-%(30B0304,($*+(1%-$-'-.(#+.+'$0-4($-($>-(30//+%+4$(1&%$#(0#(

$-( &..->( /-%( /.+T0"0.0$7?( ( )*+%+( 0#A( *->+B+%A( &( 1-##0"0.0$7( $*&$( &( #04,.+( '-55640'&$0-4#(

1%-$-'-.(0#(#60$&".+($-(*&43.+($*+(3&$&(/.->("+$>++4($*+(5&04(50'%-'-4$%-..+%(&43($*+(

B&%0-6#(.->(.+B+.(50'%-'-4$%-..+%#?(

@$(0#(&.#-(051-%$&4$($-(C++1(04(5043($*&$(0$(0#(#6"2+'$($-($*+(&B&0.&"0.0$7(-/($*+(1%-$-'-.#(

-4( B0&".+( 50'%-'-4$%-..+%#?( ( !( 1&%$0'6.&%( 1%-$-'-.( '&4( 1-$+4$0&..7( "+( +B&.6&$+3( $-( "+(

-1$05&.A( "6$( 0/( 0$( >+%+( 4-$( 051.+5+4$&".+( -4( &( B0&".+( 50'%-'-4$%-..+%A( 0$( >-6.3( "+(
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64#60$&".+(/-%($*0#(1%-2+'$?((

@4(+B&.6&$04,( $*+(1%-$-'-.#A(50'%-'-4$%-..+%#( $-,+$*+%(>0$*( $*+(4+'+##&%7( '-51-4+4$#(

>-6.3("+(6#+3($-("60.3(&($+#$(#+$(61?( ()*+(@!V(:5"+33+3(X-%C"+4'*(b0'C<$&%$(:30$0-4(

/%-5(@!V(#7#$+5#(0#(6#+3($-(1%-,%&5($*+(50'%-'-4$%-..+%#?(

)*+(+B&.6&$0-4(1%-'+##(>-6.3('-51%0#+($*+(/-..->04,(G('-55640'&$0-4#(1%-$-'-.(

H? ;-4$%-..+%(!%+&(Q+$>-%C(8;!QW"6#=(

L? R40B+%#&.(<+%0&.(S6#(8R<S=(

G? <+%0&.(K+%01*+%&.(@4$+%/&'+(8<K@=(>0$*(Z0%+'$(9+5-%7(!''+##(8Z9!=(

(

L"!"#3%*&1%--/1#M1/)#N/&F%1O#P3MNGI,6Q#

]?H?H?(UB+%B0+>(

;!QWS6#( 0#( &( '-516$+%( 4+$>-%C( 1%-$-'-.( &43( &( "6#( #$&43&%3( 3+#0,4+3( /-%( 3+B0'+#( $-(

'-55640'&$+( >0$*04( $*+( 4+$>-%C( >0$*-6$( $*+( 4++3( -/( &( *-#$( '-516$+%?( ( @4$+.(

;-%1-%&$0-4( &43( S-#'*( 2-04$.7( 3+B+.-1+3( ;!QWS6#( 04( HMcc( &43( 0$( >&#( #1+'0/0'&..7(

$&%,+$+3(/-%(&6$-5-$0B+(&11.0'&$0-4#?((I0,6%+(N(#*->4("+.->(0..6#$%&$+#(&(*0,*(.+B+.(B0+>(

-/(&($710'&.(;!QWS6#(4+$>-%C?(
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I0,6%+(NE(Y0,*(J+B+.(a0+>(-/(&()710'&.(;!QWS6#(4+$>-%C(

)*+(;!QWS6#(1%-$-'-.(*&#($*+(/-..->04,('*&%&'$+%0#$0'#(

H? S0$( %&$+#( 61( $-( H( 9"0$O#( &%+( 1-##0".+( &$( 4+$>-%C( .+4,$*#( "+.->( NP( 5?(

Z+'%+&#04,($*+("0$(%&$+(&..->#(.-4,+%(4+$>-%C(30#$&4'+#?(8<++()&".+(L=(

L? !4( &6$-5&$0'( d&%"0$%&$0-4( /%++d( $%&4#50##0-4?( !( ;!Q( 5+##&,+( $*&$( 0#(

$%&4#50$$+3( >0$*( *0,*+#$( 1%0-%0$7( >0..( d>04d( $*+( &%"0$%&$0-4A( &43( $*+( 4-3+(

$%&4#50$$04,( $*+( .->+%( 1%0-%0$7( 5+##&,+( >0..( #+4#+( $*0#( &43( "&'C( -//( &43(

>&0$?(

G? !(56.$0W5&#$+%(*0+%&%'*7A( >*0'*( &..->#( "60.304,( 04$+..0,+4$( &43( %+3643&4$(

#7#$+5?((@/(-4+(4+$>-%C(4-3+(0#(3+/+'$A($*+(4+$>-%C(0#(#$0..(&".+($-(-1+%&$+?(((

N? S%-&3'&#$('-55640'&$0-4?((!(#+43+%(-/(04/-%5&$0-4($%&4#50$#($-(&..(3+B0'+#(

-4($*+("6#?( (!..(%+'+0B04,(3+B0'+#(%+&3($*+(5+##&,+(&43($*+4(3+'03+( 0/( 0$( 0#(

%+.+B&4$($-($*+5?()*0#(,6&%&4$++#(3&$&(04$+,%0$7(&#(&..(3+B0'+#(04($*+(#7#$+5(

6#+($*+(#&5+(04/-%5&$0-4?(:&'*(4-3+(0#(&".+($-(#+43(&43(%+'+0B+(5+##&,+#A(

"6$( 4-$( #056.$&4+-6#.7?( ( !(5+##&,+( '-4#0#$#( 1%05&%0.7( -/( &4( @Z( &43( 61( $-(

5+##&,+#(c("7$+#(.-4,?((

]? <-1*0#$0'&$+3( +%%-%( 3+$+'$04,( 5+'*&40#5#( &43( %+W$%&4#50##0-4( -/( /&6.$7(
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5+##&,+#?(()*0#(&.#-(,6&%&4$++#(3&$&(04$+,%0$7?(

^? :&'*(;!Q(5+##&,+('&4('&%%7(/%-5(P($-(c("7$+#(-/(3&$&(

(

I'&#:)&/( I,6#E/*?&R(

H9S0$O#( GP(5(

cPP(CS0$O#( ]P(5(

]PP(CS0$O#( HPP(5(

L]P(CS0$O#( L]P(5(

HL](CS0$O#( ]PP(5(

]P(CS0$O#( HPPP(5(

LP(CS0$O#( L]PP(5(

HP(CS0$O#( ]PPP(5(

)&".+(L(E(;!QWS6#(9&T0565(S0$(V&$+(B#?(S6#(J+4,$*(

!.$*-6,*($*+(;!Q("6#(#$&43&%3(#1+'0/0+#($*&$($*+(5&T0565("0$(%&$+(0#(H9"0$(1+%(#+'-43A(

$*+%+(&%+(;!Q("6#($%&4#'+0B+%#(&B&0.&".+(-4($*+(5&%C+$(>*0'*(#611-%$(61($-(L9"0$(1+%(

#+'-43?(()-("+(&".+($-(6#+($*+5A(*->+B+%A($*+("6#(.+4,$*(*&#($-("+(#0,40/0'&4$.7(#*-%$+%(

$*+4(GP5?(

(

]?H?L?(K-$+4$0&.(

@$( 0#( +&#7( $-( #++( $*&$( $*+( 1-$+4$0&.( 6#+( -/( $*0#( '-55640'&$0-4#( 1%-$-'-.( >-6.3( "+( 04(
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#include "MAC7100InterruptHandler.h" 
#include <iomac7100.h> 
#include <intrinsics.h> 
 
 
 
/* 
** usefull for bitmask operations 
*/ 
 
#define BIT0  ( 0x00000001 ) 
#define BIT1  ( 0x00000002 ) 
#define BIT2  ( 0x00000004 ) 
#define BIT3  ( 0x00000008 ) 
#define BIT4  ( 0x00000010 ) 
#define BIT5  ( 0x00000020 ) 
#define BIT6  ( 0x00000040 ) 
#define BIT7  ( 0x00000080 ) 
#define BIT8  ( 0x00000100 ) 
#define BIT9  ( 0x00000200 ) 
#define BIT10 ( 0x00000400 ) 
#define BIT11 ( 0x00000800 ) 
#define BIT12 ( 0x00001000 ) 
#define BIT13 ( 0x00002000 ) 
#define BIT14 ( 0x00004000 ) 
#define BIT15 ( 0x00008000 ) 
#define BIT16 ( 0x00010000 ) 
#define BIT17 ( 0x00020000 ) 
#define BIT18 ( 0x00040000 ) 
#define BIT19 ( 0x00080000 ) 
#define BIT20 ( 0x00100000 ) 
#define BIT21 ( 0x00200000 ) 
#define BIT22 ( 0x00400000 ) 
#define BIT23 ( 0x00800000 ) 
#define BIT24 ( 0x01000000 ) 
#define BIT25 ( 0x02000000 ) 
#define BIT26 ( 0x04000000 ) 
#define BIT27 ( 0x08000000 ) 
#define BIT28 ( 0x10000000 ) 
#define BIT29 ( 0x20000000 ) 
#define BIT30 ( 0x40000000 ) 
#define BIT31 ( 0x80000000 ) 
 
#define LED_MASK ( 0xFFUL<<8 ) 
 
void init_clock(void); 
void INTC_CANA_Handler (void); 
void INTC_CANB_Handler (void); 
void INTC_PIT1_Handler( void ) ; 
void init_flexcanA(void); 
void init_flexcanB(void); 
 
 
 
unsigned char ledstat=1,a,b,c,d=0,a1,a2,a3,a4,a5,a6,a7,a8; 
unsigned long e=0,f=0,t=0; 
unsigned char rx[1000]; 
unsigned char* ptr; 
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int main( void ) 
 
{ 
  init_clock(); 
  init_flexcanA(); 
  init_flexcanB(); 
 
  /* start/prepare timer */ 
PITCTRL &= ~( BIT24 ) ;  /* enable pit */ 
  PITINTSEL |= ( BIT1 ) ;  /* timers generate interrupts */ 
  PITINTEN |= ( BIT1 ) ;  /* enable timer interrupts */ 
  MAC7100InstallIRQ( INTC_PIT1, 0, INTC_PIT1_Handler ) ; 
 
  /* set PF.8-15 as output */ 
  CONFIG8_F = CONFIG9_F = CONFIG10_F = CONFIG11_F = ( BIT6 ) ; 
  CONFIG12_F = CONFIG13_F CONFIG14_F = CONFIG15_F = ( BIT6 ) ;   
 
  /* enable global interrupts */ 
ICONFIG |= ( BIT4 ) ;  /* no fiq */ 
  __enable_interrupt( ) ; 
 
 
 
  /* set the timeout compare interrupt in ms */ 
  TLVAL1 = 2000000 ;  /* set timeout */ 
  PITFLG |= ( BIT1 ) ;  /* clear flag */ 
  PITEN |= ( BIT1 ) ;  /* enable pit1 */ 
 
  PINDATA12_F=PINDATA13_F=PINDATA14_F=PINDATA15_F=1; 
 
 
 
  MB0B_W0_bit.CODE  = 0; 
  MB0B_W1_bit.ID    = 0; 
  MB0B_W0_bit.CODE  = 4; 
 
  MB0A_W1_bit.ID    = 0;   
  MB0A_W2_bit.DATA0 = d;  
  MB0A_W2_bit.DATA1 = 0;  
  MB0A_W2_bit.DATA2 = d;  
  MB0A_W2_bit.DATA3 = 0;  
  MB0A_W3_bit.DATA4 = d;  
  MB0A_W3_bit.DATA5 = 0;  
  MB0A_W3_bit.DATA6 = d;  
  MB0A_W3_bit.DATA7 = 0;   
 
  MB0A_W0_bit.LENGTH= 8; 
  MB0A_W0_bit.CODE  = 0xC; 
 
 
 
   
 
  while( 1 ) //while loop to blink led 
    { 
      int i=0; 
      for(i=0;i<100000;i++); 
     PINDATA12_F_bit.DATA  = ~PINDATA12_F_bit.DATA; 
    } 
 
} 
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void init_clock(void){ 
 
   /* Set PLL multiplication factor */ 
  SYNR = 4;    //40Mhz 
  REFDV = 1; 
 
  /* Configure PLL */ 
  PLLCTL_bit.CME   = 1; 
  PLLCTL_bit.PLLON = 1; 
  PLLCTL_bit.AUTO  = 1; 
  PLLCTL_bit.ACQ   = 1; 
  PLLCTL_bit.SCME  = 1; 
 
   
  /* Wait for PLL to achieve lock */ 
  while( (CRGFLG & 0x08) == 0); 
 
  /* Switch system clocks over to PLL */ 
  CLKSEL_bit.PLLSEL = 1; 
 
  /* Configure interrupts */ 
  CRGINT = 0; 
 
  /* Configure BDM control register */ 
  BDMCTL = 0;  
 
} 
 
 
void init_flexcanA(void){  
  //Set Pins G4 and G5 as Peripheral Pins 
  CONFIG4_G_bit.MODE = 1; 
  CONFIG5_G_bit.MODE = 1;   
 
  //Set Control Register 
  CTRLA             = 0; 
  CTRLA_bit.RJW     = 3; 
  CTRLA_bit.PSEG1   = 2;// 
  CTRLA_bit.PSEG2   = 2;// 
  CTRLA_bit.PROPSEG = 2;// 
  CTRLA_bit.TSYN    = 1; 
  CTRLA_bit.PRESDIV = 0; 
  CTRLA_bit.LBUF    = 0; 
  CTRLA_bit.CLK_SRC = 1; 
  //CTRLA_bit.LPB     = 1;  //Enable Loop back Mod 
 
  //Initialize All Message Buffers - in Use 
MB0A_W0_bit.CODE =8; 
MB0A_W0_bit.IDE  =0;   
 
  //Initialize All Message Buffers - 1-31 Not in Use 
  MB1A_W0 =0;         MB2A_W0 =0;         MB3A_W0 =0; 
  MB4A_W0 =0;         MB5A_W0 =0;         MB6A_W0 =0; 
  MB7A_W0 =0;         MB8A_W0 =0;         MB9A_W0 =0; 
  MB10A_W0 =0;        MB11A_W0 =0;        MB12A_W0 =0; 
  MB13A_W0 =0;        MB14A_W0 =0;        MB15A_W0 =0; 
  MB16A_W0 =0;        MB17A_W0 =0;        MB18A_W0 =0; 
  MB19A_W0 =0;        MB20A_W0 =0;        MB21A_W0 =0; 
  MB22A_W0 =0;        MB23A_W0 =0;        MB24A_W0 =0; 
  MB25A_W0 =0;        MB26A_W0 =0;        MB27A_W0 =0; 
  MB28A_W0 =0;        MB29A_W0 =0;        MB30A_W0 =0; 
  MB31A_W0 =0; 
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//Acceptance Mask Bit 
  RXGMASKA_bit.MI  = 0;//all 0 in the mask (dont care) 
 
  //Interupt Set up 
  IMASKA = 0x00000000; //Interupt Mask for MB0 
  IFLAGA = 0xffffffff; //clear interupt 
 
  //Installing Interupts 
  MAC7100InstallIRQ( INTC_CAN_A_MB, 0, INTC_CANA_Handler) ; 
 
  //Configuration Register 
  MCRA_bit.MAXMB    = 0xf; 
  MCRA_bit.SUPV      = 1;  
  MCRA_bit.MDIS      = 0;  
  MCRA_bit.HALT      = 0;  
 
  PINDATA13_F=0; 
} 
 
void init_flexcanB(void){ //RX MB0 
//Set Pins G6 and G7 as Peripheral Pins 
  CONFIG6_G_bit.MODE = 1; 
  CONFIG7_G_bit.MODE = 1;   
 
  //Set Control Register 
  CTRLB             = 0; 
  CTRLB_bit.RJW     = 3; 
  CTRLB_bit.PSEG1   = 2;// 
  CTRLB_bit.PSEG2   = 2;// 
  CTRLB_bit.PROPSEG = 2;// 
  CTRLB_bit.TSYN    = 1;  
  CTRLB_bit.PRESDIV = 0; 
  CTRLB_bit.LBUF    = 0; 
  CTRLB_bit.CLK_SRC = 1; 
  //CTRLB_bit.LPB     = 1;  //Enable Loop back Mod  
 
  //Initialize All Message Buffers - in Use 
  MB0B_W0_bit.CODE =0; 
  MB0B_W0_bit.IDE  =0; 
 
 
  //Initialize All Message Buffers - 1-31 Not in Use 
  MB1B_W0 =0;   MB2B_W0 =0;   MB3B_W0 =0; 
  MB4B_W0 =0;   MB5B_W0 =0;   MB6B_W0 =0; 
  MB7B_W0 =0;   MB8B_W0 =0;   MB9B_W0 =0; 
  MB10B_W0 =0;  MB11B_W0 =0;  MB12B_W0 =0;  
  MB13B_W0 =0;  MB14B_W0 =0;  MB15B_W0 =0;  
  MB16B_W0 =0;  MB17B_W0 =0;  MB18B_W0 =0; 
  MB19B_W0 =0;  MB20B_W0 =0;  MB21B_W0 =0; 
  MB22B_W0 =0;  MB23B_W0 =0;  MB24B_W0 =0; 
  MB25B_W0 =0;  MB26B_W0 =0;  MB27B_W0 =0; 
  MB28B_W0 =0;  MB29B_W0 =0;  MB30B_W0 =0; 
  MB31B_W0 =0; 
 
  //Acceptance Mask Bit 
RXGMASKB_bit.MI  = 0;//all 0 in the mask (dont care) 
 
//Interupt Set up 
  IMASKB = 0x00000001; //Interupt Mask for MB0 
  IFLAGB = 0xffffffff; //clear interupt 
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  //Installing Interupts 
  MAC7100InstallIRQ( INTC_CAN_B_MB, 1, INTC_CANB_Handler) ; 
 
//Configuration Register 
  MCRB_bit.MAXMB    = 0xf; 
  MCRB_bit.SUPV      = 1;  
  MCRB_bit.MDIS      = 0;  
  MCRB_bit.HALT      = 0;  
 
  PINDATA14_F=0; 
 
} 
 
 
void INTC_CANA_Handler (void){ 
  IFLAGA = 0xffffffff; //clear interupt 
  a = MB0A_W0_bit.CODE; 
  b = MB0A_W2_bit.DATA0; 
  c = MB0A_W0_bit.TIME_STAMP; 
  d = MB0A_W2_bit.DATA1; 
  e = MB0A_W2_bit.DATA2; 
 
} 
 
 
 
void INTC_CANB_Handler (void){ 
IFLAGB  = 0xffffffff;; //clear interupt 
  a = MB0B_W0_bit.CODE; 
  b = MB0B_W0_bit.TIME_STAMP; 
  a1= MB0B_W2_bit.DATA0; 
  a2= MB0B_W2_bit.DATA1; 
  a3= MB0B_W2_bit.DATA2; 
  a4= MB0B_W2_bit.DATA3; 
  a5= MB0B_W3_bit.DATA4; 
  a6= MB0B_W3_bit.DATA5; 
  a7= MB0B_W3_bit.DATA6; 
  a8= MB0B_W3_bit.DATA7; 
 
  if (a1 == d && a3==d&& a5==d && a7==d) e++; 
  else{ 
    c=1; 
  } 
 
  f++; 
  d++; 
 
  if(d>200)d=0; 
  MB0B_W0_bit.CODE  = 0; 
  MB0B_W1_bit.ID    = 0; 
  MB0B_W0_bit.CODE  = 4; 
 
  MB0A_W1_bit.ID    = 0;   
  MB0A_W2_bit.DATA0 = d;  
  MB0A_W2_bit.DATA1 = 0;  
  MB0A_W2_bit.DATA2 = d;  
  MB0A_W2_bit.DATA3 = 0;  
  MB0A_W3_bit.DATA4 = d;  
  MB0A_W3_bit.DATA5 = 0;  
  MB0A_W3_bit.DATA6 = d;  
  MB0A_W3_bit.DATA7 = 0;  
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  MB0A_W0_bit.LENGTH= 8; 
  MB0A_W0_bit.CODE  = 0xC;   
 
   
 
} 
 
 
 
void INTC_PIT1_Handler( void ){ 
  static unsigned int DispBuffer = 0; 
  PITFLG |= ( BIT1 ) ;  /* clear flag */ 
 
   DispBuffer ++;  
   if (DispBuffer>=10){ 
     DispBuffer=0; 
     t++; 
     PINDATA15_F=~PINDATA15_F; 
     if (t>=100){ 
        
       t=0; 
       d=0; 
       e=0; 
       f=0; 
        
     } 
   } 
 
} 
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//******************************************************************************* 
// Include Files 
//******************************************************************************* 
 
#include <intrinsics.h> 
#include <stdio.h> 
#include <iolpc2148.h> 
#include "SPI_FNs.h" // Basic functions to read and write the MAX3420E and MAX3421E regs. 
#include "MAX3421E.h"    // MAX3421E registers and bit names 
#include "Keil_MCB2130.h"  // IO assignments unique to the Keil board  
 
 
 
//******************************************************************************* 
// Function Declaration 
//******************************************************************************* 
extern void init_serial(void); // Set up the serial port for connection to PC running 
terminal program 
 
 
// Prototypes 
BYTE CTL_Write_ND(BYTE *pSUD); // Do a USB CONTROL-Write with no data stage  
void waitframes(BYTE num);     // Wait num frames (SOF or KA interrupts) 
BYTE Send_Packet(BYTE token,BYTE endpoint); 
BYTE CTL_Read(BYTE *pSUD); // Setup-IN-Status. 
BYTE IN_Transfer(BYTE endpoint,WORD INbytes); // Called by CTL_Read for the data stage 
void wait_for_disconnect(void); // Hangs until device disconnects 
BYTE print_error(BYTE err); // If err=0 it simply retures 
void initialize_3420(void); 
void service_irqs(void); // This function is in '3420_HIDKB_INT_EVK.C' module 
void boardtest(void); // Checks buttons and lights 
void initialize_ARM_Interrupts(void); 
void Reset_Host(void); // Reset the MAX3421E.  
void detect_device(void); // Hangs until device detected 
void enumerate_device(void); // Send a bunch of CONTROL requests and reports over serial  
void wait_for_disconnect(void); 
BYTE myIN(WORD INbytes); 
//******************************************************************************* 
// Global Variables 
//******************************************************************************* 
unsigned int time1; 
unsigned char temp,sync=0; 
unsigned long sendtime,ttime,runtime,restime,total,correct; 
unsigned char pksize = 64; 
unsigned char test[64]; 
 
static BYTE XfrData[600]; // Big array to handle max size descriptor data 
static BYTE maxPacketSize; // discovered and filled in by Get_Descriptor-device request  
static WORD VID,PID,nak_count,IN_nak_count,HS_nak_count; 
static unsigned int last_transfer_size;  
unsigned volatile long timeval;   // incremented by timer0 ISR 
WORD inhibit_send; 
//******************************************************************************* 
// Definitions 
//******************************************************************************* 
#define ESC putchar(0x1B) // ESC character for sending VT100 escape codes. 
 
// Set transfer bounds 
#define NAK_LIMIT 200 
#define RETRY_LIMIT 3 
 
#define t1 1000  
 
//******************************************************************************* 
// IRQ Handler 
//******************************************************************************* 
// IRQ exception handler. Calls the interrupt handlers. 
#pragma vector=IRQV 
__irq __arm void irq_handler (void) 
{ 
  void (*interrupt_function)(); 
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  unsigned int vector; 
   
  vector = VICVectAddr;     // Get interrupt vector. 
  interrupt_function = (void(*)())vector; 
  if(interrupt_function != NULL) 
  { 
    interrupt_function();  // Call vectored interrupt function. 
  } 
  else 
  { 
    VICVectAddr = 0;      // Clear interrupt in VIC. 
  } 
} 
//******************************************************************************* 
// Interrupt Handlers 
//******************************************************************************* 
//Dummy interrupt handler, called as default in irqHandler() if no other 
//vectored interrupt is called. 
static void DefDummyInterrupt() 
{ 
} 
// Timer Counter 0 Interrupt executes each 20ms @ 48 MHz CPU Clock 
// Increment counters timeval for general program use. 
// 
void tc0 (void)  
{ 
  if(time1 > 0 ){ 
    time1--; 
  } 
   
    sendtime++; 
    runtime++; 
   
  T0IR        = 1;     // Clear interrupt flag 
  VICVectAddr = 0;  // Dummy write to indicate end of interrupt service 
 // L6_OFF // for the scope 
} 
 
// Timer Counter 1 Interrupt executes each 50ms @ 48 MHz CPU Clock 
// Checks the start/stop button, clears inhibit_send if pressed. 
// Also increments blinkcount and blinks the D4 led when at limit. 
// 
void tc1 (void)    
{ 
  T1IR        = 1;       // Clear interrupt flag 
  VICVectAddr = 0;   // Dummy write to indicate end of interrupt service 
 // L7_OFF // for the scope 
} 
 
// EINT0 Interrupt handler--MAX3420E INT pin 
void INT3420 (void)    
{ 
  service_irqs();  
  EXTINT      = 1;    // Clear EINT0 interrupt flag (b0) 
  VICVectAddr = 0; // Dummy write to indicate end of interrupt service 
} 
 
// EINT2 Interrupt Handler--MAX3421E INT pin (not used, just an example) 
void INT3421 (void)    
{ 
  EXTINT      = 4;    // Clear EINT2 interrupt flag (b0) 
  VICVectAddr = 0; // Dummy write to indicate end of interrupt service 
} 
//******************************************************************************* 
// Initialize Interrupts 
//******************************************************************************* 
void initialize_ARM_Interrupts(void) 
{ 
  // Set up the Timer Counter 0 Interrupt 
  // Used to blink the activity light 
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  T0MR0 = 48000;//960000; // Match Register 0: 20 msec(50 Hz) with 48 MHz clock 
  T0MCR = 3;                         // Match Control Reg: Interrupt(b0) and Reset(b1) on MR0 
  T0TCR = 1;                         // Timer0 Enable 
  VICVectAddr1 = (unsigned long)tc0; // Use slot 1, second highest vectored IRQ priority. 
  VICVectCntl1 = 0x20 | 4;           // 0x20 interrupt enable bit, 0x04 TIMER0 channel number 
  VICIntEnable = 0x00000010;         // Enable Timer0 Interrupt bit 4 (1 sets the bit) 
   
  // Set up the Timer Counter 1 Interrupt 
  // Used to check the send/stop button PB5 
   
  T1MR0 = 4800000;    // Match Register 0: 100 msec (10Hz) with 48 MHz clock 
  T1MCR = 3;                           // Match Control Reg: Interrupt(b0) and Reset(b1) on MR0 
  T1TCR = 1;                           // Timer1 Enable 
  VICVectAddr3 = (unsigned long)tc1;   // Use slot 3, lowest vectored IRQ priority in this app 
  VICVectCntl3 = 0x20 | 5;             // 0x20 interrupt enable bit, 0x05 TIMER5 channel number 
  VICIntEnable = 0x00000020;           // Enable Timer1 Interrupt bit 5 (1 sets the bit) 
   
  // Set up the EINT0 (P0.16) interrupt (MAX3420E Interrupt pin) 
  // 
  EXTMODE  |= 0x01;  // EINT0 is edge-sensitive 
  EXTPOLAR |= 0x01;   // positive edge 
  EXTINT = 1;   // clear the IRQ which may have been set  
  VICVectAddr0 = (unsigned long)INT3420;  // Use slot 0, highest vectored IRQ priority. 
  VICVectCntl0 = 0x20 | 14;           // 0x20 interrupt enable bit, 14(D) is EINT0 channel number 
  VICIntEnable = 0x00004000;          // Enable EINT0 interrupt bit 14 (1 sets the bit) 
   
  // Set up the EINT2 (P0.15) interrupt (MAX3421E Interrupt pin)--not used, just an example. 
  // Set for pos-edge  
  Hwreg(rPINCTL,(bmFDUPSPI|bmPOSINT)); //INTLEVEL=0, POSINT=1 for pos edge interrupt pin 
  EXTMODE  |= 0x04; // EINT2 is edge-sensitive 
  EXTPOLAR |= 0x04;  // positive edge 
  EXTINT  = 4;  // clear the IRQ which may have been set  
  VICVectAddr2 = (unsigned long)INT3421;  // Use slot 2 
  VICVectCntl2 = 0x20 | 16;           // 0x20 interrupt enable bit, 16(D) EINT2 channel number 
  VICIntEnable = 0x00010000;          // Enable EINT2 interrupt bit 16 (1 sets the bit) 
} 
 
//******************************************************************************* 
// Task Functions 
//******************************************************************************* 
void task1(void){ 
  time1=t1; 
  if(temp){L1_ON;temp=0;} 
  else{L1_OFF;temp=1;} 
} 
 
 
//******************************************************************************* 
// Main Function 
//******************************************************************************* 
void main (void) 
{ 
  init_PLL(); 
  init_IO(); 
  init_serial(); 
  initialize_ARM_Interrupts(); 
  initialize_3420(); 
  time1=t1; 
  __enable_interrupt(); 
 
   
   
// INITIALIZE MAX3421 
// 
Hwreg(rPINCTL,(bmFDUPSPI|bmPOSINT)); // MAX3421E: Full duplex mode, INTLEVEL=0, POSINT=1 for pos 
edge interrupt pin 
Reset_Host();   // Jan07_2008: Moved Reset_Host after MAX3421 is put in full duplex 
mode 
Pwreg(rIOPINS1,0x00);  // all LEDS off 
Hwreg(rIOPINS1,0x00);  // seven-segs off 
Hwreg(rIOPINS2,0x00);  // and Vbus OFF (in case something already plugged in) 
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// 
// Cycle power. This section was added after observing that some USB thumb drives can get 
// into a locked-up state that a USB bus reset does not clear. This behavior was observed 
// by starting this program with a thumb drive already plugged in.  
// 
time1=t1;   // timeval clicks every 20 msec 
while(time1 > 500) ; 
VBUS_ON      // Vbus back ON 
   
//Pwreg(rEPIEN,Prreg(rEPIEN)| bmIN3BAVIE);   
 
int i=0,cc=0; 
int qq=0; 
 
 
while(1){ 
  ESC; printf("[2J");   // clear the VT100 screen 
  ESC; printf("[H");   // reset cursor 
  printf("--------------------\n"); 
  printf("Maxim USB Laboratory\n"); 
  printf("--------------------\n");  
  detect_device();   
  waitframes(200);    // Some devices require this 
  enumerate_device();   
   
  for(i=0;i<pksize;i++){test[i]=i;} 
  for(i=0;i<600;i++){ XfrData[i]=0;} 
   
  printf("Start\r\n"); 
   
  ttime=0; 
  runtime=0; 
  total=0; 
  correct=0; 
  Pwritebytes(rEP2INFIFO, pksize, test); 
  Pwreg(rEP2INBC,pksize);  
  Pwritebytes(rEP2INFIFO, pksize, test); 
  Pwreg(rEP2INBC,pksize);  
   
   
  for(cc=0;cc<500;cc++){ 
     
    //sendtime=0; 
    qq=IN_Transfer(2,512); 
    //ttime=ttime+sendtime; 
    total+=last_transfer_size; 
     
     
    for(i=0;i<512;i++){ 
      if(XfrData[i]==i%64) correct++; 
    } 
     
  } 
   
  restime=runtime; 
  printf("Run Time:\t\t%d ms\r\n",restime); 
  printf("Send Time:\t\t%d ms\r\n",ttime); 
  printf("Total Bits:\t\t%d bits\r\n",total*8); 
  printf("Correct:\t\t%d bits\r\n",correct*8); 
  printf("Correct %%:\t\t%3.2f %%\r\n",((float)correct)/((float)total)*100); 
  printf("Data Rate:\t\t%d bits/sec\r\n",total*8/ttime*1000); 
  printf("uController %%:\t\t%3.2f %%\r\n",((float)ttime)/((float)restime)*100); 
  printf("Done\r\n"); 
   
   
  wait_for_disconnect(); 
} 
} 
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//******************************************************************************* 
// Reset Host 
//******************************************************************************* 
void Reset_Host(void) 
{ 
Hwreg(rUSBCTL,bmCHIPRES);  // chip reset This stops the oscillator 
Hwreg(rUSBCTL,0x00);       // remove the reset 
while(!(Hrreg(rUSBIRQ) & bmOSCOKIRQ)) ;  // hang until the PLL stabilizes 
} 
 
//******************************************************************************* 
// Detect Device 
//******************************************************************************* 
void detect_device(void) 
{ 
int busstate; 
// Activate HOST mode & turn on the 15K pulldown resistors on D+ and D- 
Hwreg(rMODE,(bmDPPULLDN|bmDMPULLDN|bmHOST)); // Note--initially set up as a FS host (LOWSPEED=0) 
Hwreg(rHIRQ,bmCONDETIRQ);  // clear the connection detect IRQ 
HL2_OFF; 
HL3_OFF; 
printf("Waiting for device connect\n\n"); 
 
 do   // See if anything is plugged in. If not, hang until something plugs in 
 { 
 Hwreg(rHCTL,bmSAMPLEBUS);   // update the JSTATUS and KSTATUS bits 
 busstate = Hrreg(rHRSL);   // read them 
 busstate &= (bmJSTATUS|bmKSTATUS); // check for either of them high  
 }  
 while (busstate==0); 
    if (busstate==bmJSTATUS)    // since we're set to FS, J-state means D+ high 
        { 
        // make the MAX3421E a full speed host  
        Hwreg(rMODE,(bmDPPULLDN|bmDMPULLDN|bmHOST|bmSOFKAENAB));   
 
 readout(0xf); 
        } 
    if (busstate==bmKSTATUS)  // K-state means D- high 
        { 
        // make the MAX3421E a low speed host    
        Hwreg(rMODE,(bmDPPULLDN|bmDMPULLDN|bmHOST|bmLOWSPEED|bmSOFKAENAB));  
        readout(0x5); 
} 
} 
 
//******************************************************************************* 
// Enum Dev 
//******************************************************************************* 
void enumerate_device(void) 
{ 
static BYTE HR,iCONFIG,iMFG,iPROD,iSERIAL; 
static WORD TotalLen,ix; 
static BYTE len,type,adr,pktsize; 
// SETUP bytes for the requests we'll send to the device 
static BYTE Set_Address_to_7[8]     = {0x00,0x05,0x07,0x00,0x00,0x00,0x00,0x00}; 
static BYTE Get_Descriptor_Device[8] = {0x80,0x06,0x00,0x01,0x00,0x00,0x00,0x00};  
static BYTE Get_Descriptor_Config[8] = {0x80,0x06,0x00,0x02,0x00,0x00,0x00,0x00}; 
 
// Get_Descriptor-String template. Code fills in idx at str[2]. 
static BYTE str[8] = {0x80,0x06,0x00,0x03,0x00,0x00,0x40,0x00}; 
 
// Issue a USB bus reset 
;//printf("Issuing USB bus reset\n"); 
Hwreg(rHCTL,bmBUSRST);           // initiate the 50 msec bus reset 
while(Hrreg(rHCTL) & bmBUSRST);  // Wait for the bus reset to complete 
 
// Wait some frames before programming any transfers. This allows the device to recover from 
// the bus reset. 
waitframes(200);   
 
// Get the device descriptor. 
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maxPacketSize = 8;    // only safe value until we find out 
Hwreg(rPERADDR,0);      // First request goes to address 0 
Get_Descriptor_Device[6]=8;  // wLengthL 
Get_Descriptor_Device[7]=0;  // wLengthH 
;//printf("First 8 bytes of Device Descriptor "); 
HR = CTL_Read(Get_Descriptor_Device);   // Get device descriptor into XfrData[] 
if(print_error(HR)) return; // print_error() does nothing if HRSL=0, returns the 4-bit HRSL. 
 
;//printf("(%u/%u NAKS)\n",IN_nak_count,HS_nak_count);  // Show NAK count for data 
stage/status stage 
maxPacketSize = XfrData[7]; 
for (ix=0; ix<last_transfer_size;ix++) 
 ;//printf("%02X ",(BYTE*)XfrData[ix]); 
;//printf("\n"); 
;//printf("EP0 maxPacketSize is %02u bytes\n",maxPacketSize); 
 
// Issue another USB bus reset 
;//printf("Issuing USB bus reset\n"); 
Hwreg(rHCTL,bmBUSRST);           // initiate the 50 msec bus reset 
while(Hrreg(rHCTL) & bmBUSRST);  // Wait for the bus reset to complete 
waitframes(200); 
 
// Set_Address to 7 (Note: this request goes to address 0, already set in PERADDR register). 
;//printf("Setting address to 0x07\n"); 
HR = CTL_Write_ND(Set_Address_to_7);   // CTL-Write, no data stage 
if(print_error(HR)) return; 
 
waitframes(30);           // Device gets 2 msec recovery time 
Hwreg(rPERADDR,7);       // now all transfers go to addr 7 
 
// Get the device descriptor at the assigned address.  
Get_Descriptor_Device[6]=0x12;   // fill in the real device descriptor length 
;//printf("\nDevice Descriptor "); 
HR = CTL_Read(Get_Descriptor_Device);  // Get device descriptor into XfrData[] 
if(print_error(HR)) return; 
;//printf("(%u/%u NAKS)\n",IN_nak_count,HS_nak_count); 
;//printf  ("-----------------\n"); 
 
VID  = XfrData[8] + 256*XfrData[9]; 
PID  = XfrData[10]+ 256*XfrData[11]; 
iMFG  = XfrData[14]; 
iPROD  = XfrData[15]; 
iSERIAL = XfrData[16]; 
 
  for (ix=0; ix<last_transfer_size;ix++) 
   ;//printf("%02X ",(BYTE*)XfrData[ix]); 
;//printf("\n"); 
;//printf("This device has %u configuration\n",XfrData[17]); 
;//printf("Vendor  ID is 0x%04X\n",VID); 
;//printf("Product ID is 0x%04X\n",PID); 
// 
str[2]=0; // index 0 is language ID string 
str[4]=0; // lang ID is 0 
str[5]=0; 
str[6]=4; // wLengthL 
str[7]=0; // wLengthH 
 
HR = CTL_Read(str);   // Get lang ID string 
if (!HR)    // Check for ACK (could be a STALL if the device has no 
strings) 
 { 
 ;//printf("\nLanguage ID String Descriptor is "); 
 for (ix=0; ix<last_transfer_size;ix++) 
  ;//printf("%02X ",(BYTE*)XfrData[ix]); 
 str[4]=XfrData[2];  // LangID-L 
 str[5]=XfrData[3]; // LangID-H 
 str[6]=255;   // now request a really big string 
 } 
if(iMFG) 
 { 
 str[2]=iMFG;    // fill in the string index from the device descriptor 
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 HR = CTL_Read(str);   // Get Manufacturer ID string 
 ;//printf("\nManuf. string is  \""); 
 for (ix=2; ix<last_transfer_size;ix+=2) 
  ;//printf("%c",(BYTE*)XfrData[ix]); 
 ;//printf("\"\n"); 
 } 
else ;//printf("There is no Manuf. string\n"); 
 
if(iPROD) 
 { 
 str[2]=iPROD; 
 HR = CTL_Read(str);  // Get Product ID string 
 ;//printf("Product string is \""); 
 for (ix=2; ix<last_transfer_size;ix+=2) 
  ;//printf("%c",(BYTE*)XfrData[ix]); 
 ;//printf("\"\n"); 
 } 
else ;//printf("There is no Product string\n"); 
 
if(iSERIAL) 
 { 
 str[2]=iSERIAL; 
 HR = CTL_Read(str);  // Get Serial Number ID string 
 ;//printf("S/N string is     \""); 
 for (ix=2; ix<last_transfer_size;ix+=2) 
  ;//printf("%c",(BYTE*)XfrData[ix]); 
 ;//printf("\"\n"); 
 } 
else ;//printf("There is no Serial Number"); 
 
// Get the 9-byte configuration descriptor 
 
;//printf("\n\nConfiguration Descriptor "); 
Get_Descriptor_Config[6]=9; // fill in the wLengthL field 
Get_Descriptor_Config[7]=0; // fill in the wLengthH field 
 
HR = CTL_Read(Get_Descriptor_Config);  // Get config descriptor into XfrData[] 
if(print_error(HR)) return; 
;//printf("(%u/%u NAKS)\n",IN_nak_count,HS_nak_count); 
;//printf  ("------------------------\n"); 
 
for (ix=0; ix<last_transfer_size;ix++) 
 ;//printf("%02X ",(BYTE*)XfrData[ix]); 
 
// Now that the full length of all descriptors (Config, Interface, Endpoint, maybe Class) 
// is known we can fill in the correct length and ask for the full boat. 
 
Get_Descriptor_Config[6]=XfrData[2]; // LengthL 
Get_Descriptor_Config[7]=XfrData[3]; // LengthH 
HR = CTL_Read(Get_Descriptor_Config);  // Get config descriptor into XfrData[] 
 
;//printf("\nFull Configuration Data"); 
for (ix=0; ix<last_transfer_size;ix++) 
 { 
 if((ix&0x0F)==0) printf("\n");  // CR every 16 numbers 
 ;//printf("%02X ",(BYTE*)XfrData[ix]); 
 } 
iCONFIG = XfrData[6]; // optional configuration string 
 
;//printf("\nConfiguration %01X has %01X interface",XfrData[5],XfrData[4]); 
if (XfrData[4]>1) printf("s"); 
;//printf("\nThis device is "); 
if(XfrData[7] & 0x40) ;//printf("self-powered\n"); 
else   ;//printf("bus powered and uses %03u milliamps\n",XfrData[8]*2); 
// 
// Parse the config+ data for interfaces and endpoints. Skip over everything but 
// interface and endpoint descriptors.  
// 
TotalLen=last_transfer_size;;//printf("%d\r\n",TotalLen); 
ix=0; 
// do 
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// { 
// len=XfrData[ix];  // length of first descriptor (the CONFIG descriptor) 
// type=XfrData[ix+1]; 
// adr=XfrData[ix+2]; 
// pktsize=XfrData[ix+4]; 
// 
// if(type==0x04)   // Interface descriptor? 
//  ;//printf("Interface %u, Alternate Setting %u 
has:\n",XfrData[ix+2],XfrData[ix+3]); 
// else if(type==0x05)  // check for endpoint descriptor type 
//  { 
//  ;//printf("--Endpoint %u",(adr&0x0F)); 
//  if (XfrData[ix+2]&0x80) ;//printf("-IN  "); 
//  else ;//printf("-OUT "); 
//  ;//printf("(%02u) is type ",(BYTE)pktsize); 
// 
//  switch(XfrData[ix+3]&0x03) 
//   { 
//   case 0x00: 
//   ;//printf("CONTROL\n"); break; 
//   case 0x01: 
//   ;//printf("ISOCHRONOUS\n"); break; 
//   case 0x02: 
//   ;//printf("BULK\n"); break; 
//   case 0x03: 
//   ;//printf("INTERRUPT with a polling interval of %u 
msec.\n",XfrData[ix+6]); 
//   } 
//  } 
// ix += len;    // point to next descriptor 
//        ;//printf("%d\r\n",ix); 
// } 
// while (ix<TotalLen); 
// 
if(iCONFIG) 
 { 
 str[2]=iCONFIG; 
 HR = CTL_Read(str);  // Get Config string 
 ;//printf("\nConfig string is \""); 
 for (ix=2; ix<last_transfer_size;ix+=2) 
  ;//printf("%c",(BYTE*)XfrData[ix]); 
 ;//printf("\"\n"); 
 } 
else;// printf("There is no Config string\n"); 
 
} 
 
//******************************************************************************* 
// Wait Frames 
//******************************************************************************* 
void waitframes(BYTE num) 
{ 
BYTE k; 
Hwreg(rHIRQ,bmFRAMEIRQ);     // clear any pending  
k=0; 
while(k!=num)               // do this at least once 
    { 
    while(!(Hrreg(rHIRQ)& bmFRAMEIRQ)); 
    Hwreg(rHIRQ,bmFRAMEIRQ); // clear the IRQ 
    k++; 
    } 
} 
//******************************************************************************* 
// Device Disconnect 
//******************************************************************************* 
void wait_for_disconnect(void) 
{ 
printf("\nWaiting for device disconnect\n"); 
Hwreg(rHIRQ,bmCONDETIRQ);        // clear the disconect IRQ 
while(!(Hrreg(rHIRQ) & bmCONDETIRQ)) ;   // hang until this changes 
Hwreg(rMODE,bmDPPULLDN|bmDMPULLDN|bmHOST); // turn off frame markers 
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printf("\nDevice disconnected\n\n"); 
HL1_OFF 
HL4_OFF 
readout(0x00); 
} 
//******************************************************************************* 
// Print Error 
//******************************************************************************* 
BYTE print_error(BYTE err) 
{ 
if(err) 
 { 
 printf(">>>>> Error >>>>> "); 
 switch(err) 
  { 
  case 0x01: printf("MAX3421E SIE is busy "); break; 
  case 0x02: printf("Bad value in HXFR register "); break; 
  case 0x04: printf("Exceeded NAK limit"); break; 
  case 0x0C: printf("LS Timeout "); break; 
  case 0x0D: printf("FS Timeout "); break; 
  case 0x0E: printf("Device did not respond in time "); break; 
  case 0x0F: printf("Device babbled (sent too long) "); break; 
  default:   printf("Programming error %01X,",err); 
  } 
 } 
return(err); 
} 
 
// ----------------------------------------------------------------------------------- 
// Control-Write with no data stage. Assumes PERADDR is set and the SUDFIFO contains 
// the 8 setup bytes. Returns with result code = HRSLT[3:0] (HRSL register). 
// If there is an error, the 4 MSB's of the returned value indicate the stage 1 or 2. 
// ----------------------------------------------------------------------------------- 
BYTE CTL_Write_ND(BYTE *pSUD) 
{ 
  BYTE resultcode; 
  Hwritebytes(rSUDFIFO,8,pSUD); 
// 1. Send the SETUP token and 8 setup bytes. Device should immediately ACK. 
  resultcode=Send_Packet(tokSETUP,0);    // SETUP packet to EP0 
  if (resultcode) return (resultcode);   // should be 0, indicating ACK. 
 
// 2. No data stage, so the last operation is to send an IN token to the peripheral 
// as the STATUS (handshake) stage of this control transfer. We should get NAK or the 
// DATA1 PID. When we get the DATA1 PID the 3421 automatically sends the closing ACK. 
  resultcode=Send_Packet(tokINHS,0);   // This function takes care of NAK retries. 
  if(resultcode) return (resultcode);  // should be 0, indicating ACK. 
  else  return(0); 
} 
// ----------------------------------------------------------------------------------- 
// Send a packet. 
// ENTRY: PERADDR preset to the peripheral address. 
// EXIT: Result code. 0 indicates success. 
// 1. Launch the packet, wait for the host IRQ, reset the host IRQ. 
// 2. Examine the result code. 
//    If NAK, re-send the packet up to NAK_LIMIT times. 
//    If bus timeout (no response), re-send packet up to RETRY_LIMIT times. 
//    Otherwise, return the result code: 0=success, nonzero=error condition. 
// ----------------------------------------------------------------------------------- 
BYTE Send_Packet(BYTE token,BYTE endpoint) 
{ 
BYTE resultcode,retry_count; 
retry_count = 0; 
nak_count = 0; 
// 
while(1)  // If the response is NAK or timeout, keep sending until either NAK_LIMIT or 
RETRY_LIMIT is reached. 
   // Returns the HRSL code. 
  {                                      
  Hwreg(rHXFR,(token|endpoint));         // launch the transfer 
  while(!(Hrreg(rHIRQ) & bmHXFRDNIRQ));  // wait for the completion IRQ 
  Hwreg(rHIRQ,bmHXFRDNIRQ);              // clear the IRQ 
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  resultcode = (Hrreg(rHRSL) & 0x0F);    // get the result 
  if (resultcode==hrNAK)  
 
    { 
    nak_count++; 
    if(nak_count==NAK_LIMIT) break; 
    else continue; 
    } 
 
  if (resultcode==hrTIMEOUT) 
    { 
    retry_count++; 
    if (retry_count==RETRY_LIMIT) break;    // hit the max allowed retries. Exit and return 
result code 
    else continue; 
    } 
  else break;                            // all other cases, just return the success or error 
code 
  } 
return(resultcode); 
} 
// ---------------------------------------------------- 
// CONTROL-Read Transfer. Get the length from SUD[7:6]. 
// ---------------------------------------------------- 
BYTE CTL_Read(BYTE *pSUD) 
{ 
  BYTE  resultcode; 
  WORD bytes_to_read; 
  bytes_to_read = pSUD[6] + 256*pSUD[7]; 
 
// SETUP packet 
  Hwritebytes(rSUDFIFO,8,pSUD);        // Load the Setup data FIFO 
  resultcode=Send_Packet(tokSETUP,0);    // SETUP packet to EP0 
  if (resultcode) return (resultcode);   // should be 0, indicating ACK. Else return 
error code. 
// One or more IN packets (may be a multi-packet transfer) 
  Hwreg(rHCTL,bmRCVTOG1);              // FIRST Data packet in a CTL transfer uses DATA1 
toggle. 
//  last_transfer_size = IN_Transfer(0,bytes_to_read);     // In transfer to EP-0 (IN_Transfer 
function handles multiple packets) 
  resultcode = IN_Transfer(0,bytes_to_read);  
  if(resultcode) return (resultcode); 
 
  IN_nak_count=nak_count; 
// The OUT status stage 
  resultcode=Send_Packet(tokOUTHS,0); 
  if (resultcode) return (resultcode);   // should be 0, indicating ACK. Else return error code.  
  return(0);    // success! 
} 
// ----------------------------------------------------------------------------------- 
// IN Transfer to arbitrary endpoint. Handles multiple packets if necessary. Transfers 
// "length" bytes. 
// ----------------------------------------------------------------------------------- 
// Do an IN transfer to 'endpoint'. Keep sending INS and saving concatenated packet data  
// in array Xfr_Data[] until 'numbytes' bytes are received. If no errors, returns total 
// number of bytes read. If any errors, returns a byte with the MSB set and the 7 LSB 
// indicating the error code from the "launch transfer" function.  
// 
BYTE IN_Transfer(BYTE endpoint,WORD INbytes) 
{ 
BYTE resultcode,j; 
BYTE pktsize; 
unsigned int xfrlen,xfrsize; 
 
xfrsize = INbytes; 
xfrlen = 0; 
 
while(1) // use a 'return' to exit this loop. 
{ 
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  resultcode=Send_Packet(tokIN,endpoint);      // IN packet to EP-'endpoint'. Function 
takes care of NAKS. 
  if (resultcode) return (resultcode);    // should be 0, indicating ACK. Else return 
error code.   
   
   
  pktsize=Hrreg(rRCVBC);                        // number of received bytes 
   
  sendtime=0; //initialize timing variable 
  //**************************************************************************            
  HSSEL_LO 
    SSPDR = rRCVFIFO;   // write the SPI command byte 
  while(SSPSR&SSP_BSY) ; // hang until BUSY bit goes low   
  temp=SSPDR; 
  for(j=0; j<pktsize; j++){                     // add this packet's data to XfrData array 
     
    SSPDR = 0x00;   // write a dummy byte to generate the 8 read clocks 
    while(SSPSR&SSP_BSY) ; // hang until BUSY bit goes low   
    XfrData[j+xfrlen] = SSPDR; 
     
  } 
  HSSEL_HI   
    //**************************************************************************     
    ttime+=sendtime; //store timing variable 
   
  Hwreg(rHIRQ,bmRCVDAVIRQ);                     // Clear the IRQ & free the buffer 
  xfrlen += pktsize;                            // add this packet's byte count to total transfer 
length 
   
  Pwritebytes(rEP2INFIFO, pksize, test); 
  Pwreg(rEP2INBC,pksize); 
   
   
  // 
  // The transfer is complete under two conditions: 
  // 1. The device sent a short packet (L.T. maxPacketSize) 
  // 2. 'INbytes' have been transferred. 
  // 
  if ((pktsize < maxPacketSize) || (xfrlen >= xfrsize))    // have we transferred 'length' bytes? 
  { 
    last_transfer_size = xfrlen; 
    return(resultcode); 
  } 
} 
} 
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/************************************************************************** 
* INCLUDE FILES *********************************************************** 
***************************************************************************/ 
#include <inarm.h> 
#include <iolpc3180.h> 
#include "arm926ej_cp15_drv.h" 
#include "ttbl.h" 
 
/************************************************************************** 
* DEFINITIONS ************************************************************* 
***************************************************************************/ 
#define OSC         (13000000UL)    // System OSC 13MHz 
#define CORE_CLK    (OSC*16)        // ARM_CLK 208MHz 
#define AHB_CLK     (CORE_CLK/2)    // HCLK 104MHz 
#define PER_CLK     (CORE_CLK/16)   // PER_CLK 13MHz 
#define RTC_CLK     (32768UL)       // RTC_CLK 
 
#define LED_D400    (1UL << 2) 
#define LED_D401    (1UL << 3) 
#define LED_D402    (1UL << 7) 
#define LED_D403    (1UL << 6) 
#define button      (1UL << 7) 
 
 
#define SPI_RATE    4  //5.2Mhz 
/************************************************************************* 
* VARIABLES ************************************************************** 
**************************************************************************/ 
unsigned char ledstatus=0; 
unsigned int test,time,blah0,blah1; 
unsigned char tx[256]; 
unsigned char rx[256]; 
unsigned char q,old,cc,qq; 
 
unsigned char i,zz; 
unsigned char temp=0,tt=0,aa=0; 
 
/************************************************************************* 
* MS INTERUPT HANDLER **************************************************** 
**************************************************************************/ 
void mstimerInterupt(void){ 
  MSTIM_INT_bit.MATCH0_INT=1; //Clears interupt flag 
    if(ledstatus==0){ 
      ledstatus=1;PIO_OUTP_SET =  LED_D403; 
    } 
    else{ 
      ledstatus=0;PIO_OUTP_CLR =  LED_D403; 
    } 
} 
/************************************************************************* 
* IRQ HANDLER ************************************************************ 
**************************************************************************/ 
__irq __arm void irq_handler (void){ 
  if(MIC_SR_bit.MSTIMER_INT){  
   mstimerInterupt(); 
  } 
  if(SIC1_SR_bit.SPI2_INT){  
  //   SPI2_STAT_bit.intclr =1; //clears interupt 
  //   tt=2; 
  //   cc=SPI1_DAT; 
  //   tx[qq++]=cc; 
  //   PIO_OUTP_SET =  LED_D400; 
 



!""#$%&'()(

 A6 - 2 -(

  } 
} 
/************************************************************************* 
* CLOCK INITIALIZATION *************************************************** 
**************************************************************************/ 
void ClockInit (void) 
{ 
  // Set Clk dividers 
  HCLKDIV_CTRL_bit.HCLK = 2-1;        // 1/2  Pll_clk_out 
  HCLKDIV_CTRL_bit.PERIPH_CLK = 16-1; // 1/16 Pll_clk_out 
  // PLL Init - OSC * 16 = 208MHz 
  HCLKPLL_CTRL_bit.BYPASS   = 0;      // OSC connected to PLL input 
  HCLKPLL_CTRL_bit.DIRECT   = 1;      // CCO connected to PLL_Clk output 
  HCLKPLL_CTRL_bit.FEEDBACK = 0;      // CC0 connected to N divider input 
  HCLKPLL_CTRL_bit.N = 0;             // set divide 
  HCLKPLL_CTRL_bit.M = 16-1;          // set multiplier 
  HCLKPLL_CTRL_bit.POWER_DOWN = 1;    // Enable Pll 
  // Wait until PLL lock 
  while(!HCLKPLL_CTRL_bit.PLL_LOCK); 
  // Connect Pll_clk_out 
  PWR_CTRL_bit.RUN_MODE = 1; 
} 
 
/************************************************************************* 
* MSTIMER INITIALIZATION ************************************************* 
**************************************************************************/ 
void mstimerInit(void){ 
  MSTIM_CTRL_bit.COUNT_ENAB     = 0;  // Stop counting 
  MSTIM_CTRL_bit.PAUSE_EN       = 0;  //runs in debug mode 
   
  //Match0   
  MSTIM_MCTRL_bit.MR0_INT       = 1;  //Enable Interupt Status Generation Match0 
  MSTIM_MCTRL_bit.RESET_COUNT0  = 1;  //Enable Reset of Timer Counter on Match0 
  MSTIM_MCTRL_bit.STOP_COUNT0   = 0;  //Disable Stop Functionality on Match0 
   
  MSTIM_CTRL_bit.RESET_COUNT = 1;   // Reset the counter 
  while(MSTIM_COUNTER); 
  MSTIM_CTRL_bit.RESET_COUNT = 0;   // release reset of the counter 
   
  MSTIM_MATCH0  = 32768;            //Match Value for Match0 
   
  MIC_ER_bit.MSTIMER_INT     = 1;   // Enable Milisecond timer interrupts 
} 
/************************************************************************* 
* SPI1 INITIALIZATION **************************************************** 
**************************************************************************/ 
void SPI1Init(void){  //------- TX 
      
     START_ER_PIN_bit.SPI1_DATIN = 1; //Power up Pin 
      
     //Set SPI Control Register 
     SPI_CTRL_bit.SPI1_CLK_ENA   = 1; 
     SPI_CTRL_bit.SPI1_PIN_SEL   = 1; 
     SPI_CTRL_bit.SPI1_CLK_OUT   = 1; 
     SPI_CTRL_bit.SPI1_DATIO     = 1; 
      
     SPI1_GLOBAL              = 0;      // disable SPI1   
  
     SPI1_FRM                 = 1;      //1 Frame per transmission 
 
     //SPI Control Register 
     SPI1_CON                 = 0;      // reset SPI1_CON register 
     SPI1_CON_bit.unidir      = 1;      // Unidirectional Pins 
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     SPI1_CON_bit.thr         = 0;      // FIFO treshold disabled 
     SPI1_CON_bit.bitnum      = 7;    // 8its to be tx or rx 
      
     SPI1_CON_bit.rxtx        = 1;      // tx 
     SPI1_CON_bit.shift_off   = 0;      // enable clock generation 
     SPI1_CON_bit.ms          = 1;      // SPI operating as a master 
     SPI1_CON_bit.mode        = 0;       
     SPI1_CON_bit.rate        = SPI_RATE;   // SPI transfer rate 
      
     //SPI Interupt Enable Register 
 
     SPI1_GLOBAL_bit.enable   = 1;      // Enable SPI2 
     while (!(SPI1_GLOBAL_bit.enable)); 
      
 //    SPI1_DAT=0; //dummy read 
} 
/************************************************************************* 
* SPI2 INITIALIZATION **************************************************** 
**************************************************************************/ 
void SPI2Init(void){  //------- RX 
     START_ER_PIN_bit.SPI2_DATIN = 1; //Power up Pin 
      
     //Set SPI Control Register 
     SPI_CTRL_bit.SPI2_CLK_ENA   = 1; 
     SPI_CTRL_bit.SPI2_PIN_SEL   = 1; 
     SPI_CTRL_bit.SPI2_CLK_OUT   = 1; 
     SPI_CTRL_bit.SPI2_DATIO     = 1; 
      
     SPI2_GLOBAL              = 0;      // disable SPI2   
  
     SPI2_FRM                 = 1;      //1 Frame per transmission 
 
     //SPI Control Register 
     SPI2_CON                 = 0;      // reset SPI1_CON register 
     SPI2_CON_bit.unidir      = 1;      // Unidirectional Pins 
     SPI2_CON_bit.thr         = 0;      // FIFO treshold disabled 
     SPI2_CON_bit.bitnum      = 7;    // 8its to be tx or rx 
      
     SPI2_CON_bit.rxtx        = 0;      // rx 
     SPI2_CON_bit.shift_off   = 0;      // disable clock generation 
     SPI2_CON_bit.ms          = 1;      // SPI operating as a master 
     SPI2_CON_bit.mode        = 0;       
     SPI2_CON_bit.rate        = SPI_RATE;   // SPI transfer rate 
      
 
     SPI2_GLOBAL_bit.enable   = 1;      // Enable SPI2 
     while (!(SPI2_GLOBAL_bit.enable)); 
      
 
 
} 
 
 
 
 
/************************************************************************* 
* DMA INITIALIZATION ***************************************************** 
**************************************************************************/ 
void DMAInit(void){ 
     DMACLK_CTRL_bit.DMA_CLK_ENA    = 1; //All Clocks to DMA enabled 
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     //Clear Channel Error Interrupts 
     DMACIntErrClr_bit.DMA_CH0      = 1;  
     DMACIntErrClr_bit.DMA_CH1      = 1; 
     DMACIntTCClear_bit.DMA_CH0     = 1; 
     DMACIntTCClear_bit.DMA_CH1     = 1; 
      
     //Source and Destination Registers 
     DMACC0SrcAddr                  = (long)&tx[0]; 
     DMACC0DestAddr                 = (volatile)&SPI1_DAT; 
     DMACC1SrcAddr                  = (volatile)&SPI2_DAT; 
     DMACC1DestAddr                 = (long)&rx[0]; 
 
     //Disable Linked List Item 
     DMACC0LLI                      = 0; 
     DMACC1LLI                      = 0; 
      
     //DMA Ch0 Control Register     
     DMACC0Control_bit.I            = 1;  //Terminal Count Interupt disabled 
     DMACC0Control_bit.Prot3        = 1;  //Access Cacheable 
     DMACC0Control_bit.Prot2        = 1;  //Access Bufferable      
     DMACC0Control_bit.Prot1        = 1;  //Access Privileged Mode      
     DMACC0Control_bit.DI           = 0;  //Destination Address not incremented       
     DMACC0Control_bit.SI           = 1;  //Source Address incremented          
     DMACC0Control_bit.D            = 0;  //AHB Master 0 for destination tfr       
     DMACC0Control_bit.S            = 0;  //AHB Master 0 for source tfr        
     DMACC0Control_bit.DWidth       = 0;  //8bits 
     DMACC0Control_bit.SWidth       = 0;  //8bits 
     DMACC0Control_bit.DBSize       = 0;  //Burst Size 1 
     DMACC0Control_bit.SBSize       = 0;  //Burst Size 1 
     DMACC0Control_bit.TransferSize = 16; //TransferSize 
       
     //DMA Ch1 Control Register     
     DMACC1Control_bit.I            = 0;  //Terminal Count Interupt disabled 
     DMACC1Control_bit.Prot3        = 1;  //Access Cacheable 
     DMACC1Control_bit.Prot2        = 1;  //Access Bufferable      
     DMACC1Control_bit.Prot1        = 1;  //Access Privileged Mode      
     DMACC1Control_bit.DI           = 1;  //Destination Address incremented       
     DMACC1Control_bit.SI           = 0;  //Source Address not incremented          
     DMACC1Control_bit.D            = 0;  //AHB Master 0 for destination tfr       
     DMACC1Control_bit.S            = 0;  //AHB Master 0 for source tfr        
     DMACC1Control_bit.DWidth       = 0;  //8bits 
     DMACC1Control_bit.SWidth       = 0;  //8bits 
     DMACC1Control_bit.DBSize       = 0;  //Burst Size 1 
     DMACC1Control_bit.SBSize       = 0;  //Burst Size 1 
     DMACC1Control_bit.TransferSize = 2; //TransferSize 
      
      
     //DMA Ch0 Configuration Register 
     DMACC0Config_bit.H             = 0;  //Enable DMA requests 
     DMACC0Config_bit.ITC           = 0;  //Disable Terminal Count Int. 
     DMACC0Config_bit.IE            = 0;  //Disable Error Int. 
     DMACC0Config_bit.FlowCntrl     = 1;  //Memory to Peripheral 
     DMACC0Config_bit.DestPeripheral= 11; //Destination Peropheral 
     DMACC0Config_bit.SrcPeripheral = 1;  //Source Peripheral 
     DMACC0Config_bit.E             = 1;  //Enable Ch0   
      
     //DMA Ch1 Configuration Register 
     DMACC1Config_bit.H             = 0;  //Enable DMA requests 
     DMACC1Config_bit.ITC           = 0;  //Disable Terminal Count Int. 
     DMACC1Config_bit.IE            = 0;  //Disable Error Int. 
     DMACC1Config_bit.FlowCntrl     = 2;  //Peripheral to Memory 
     DMACC1Config_bit.DestPeripheral= 1;  //Destination Peropheral 
     DMACC1Config_bit.SrcPeripheral = 3;  //Source Peripheral 
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     DMACC1Config_bit.E              = 1; //Enable Ch1       
      
     DMACConfig_bit.E               = 1; //DMA Controller Enable    
} 
/************************************************************************* 
* INITIALIZATION ROUTINE ************************************************* 
**************************************************************************/ 
void initialize(void){ 
    
  unsigned char *ptrtx = &tx[0]; 
  unsigned char *ptrrx = &rx[0]; 
 
  char i=0; 
  for(i=0;i<128;i++){ 
     *ptrtx++ = 'A'+i; 
     *ptrrx++ = 0; 
  } 
  
   
  // Disable all interrupts 
  MIC_ER  = 0; 
  SIC1_ER = 0; 
  SIC2_ER = 0; 
   
  PIO_OUTP_CLR = LED_D400 | LED_D401 | LED_D402 | LED_D403;   
   
  TIMCLK_CTRL_bit.WDT_CLK_ENA = 0; // disable watchdog 
  ClockInit(); 
 
  
  SPI1Init(); 
  SPI2Init(); 
 // DMAInit(); 
   
   
 // PIO_OUTP_SET = LED_D400 | LED_D401 | LED_D402 | LED_D403;   
   
} 
 
/************************************************************************* 
* MAIN LOOP ************************************************************** 
**************************************************************************/ 
void main(void) 
{ 
  initialize(); 
  __enable_interrupt(); 
    
 
   
     PIO_OUTP_SET = (1UL<<12); 
     a=0; 
     zz=0; 
  while(1) 
  {   
    //for (blah0=0;blah0<200;blah0++); 
    /*Code for DMA Sending on SPI1 as Master********************************/ 
    //************************************************************************ 
      PIO_OUTP_CLR_bit.GPO_12  = 1; 
      while(PIO_OUTP_STATE_bit.GPO_12 == 1); 
      for (blah0=0;blah0<10;blah0++); 
      DMAInit(); 
      for (blah0=0;blah0<50;blah0++); 
      PIO_OUTP_SET_bit.GPO_12  = 1; 
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      while(PIO_OUTP_STATE_bit.GPO_12 == 0); 
     //***********************************************************************/  
 
     
      /*Code for DMA Receving on SPI2 as Master********************************/ 
      /*********************************************************************** 
      PIO_OUTP_CLR_bit.GPO_12  = 1; 
      while(PIO_OUTP_STATE_bit.GPO_12 == 1); 
      DMAInit(); 
      SPI2_DAT=0; 
      zz+=2; 
      for (blah0=0;blah0<10;blah0++); 
      PIO_OUTP_SET_bit.GPO_12  = 1; 
      while(PIO_OUTP_STATE_bit.GPO_12 == 0); 
       
     //***********************************************************************/ 
     
      
     
     /*Code for Polling Receiving on SPI2 as Master*************************/    
    /************************************************************************ 
    PIO_OUTP_CLR_bit.GPO_12  = 1; 
    while(PIO_OUTP_STATE_bit.GPO_12 == 1); 
     
 //   for (blah0=0;blah0<5;blah0++); 
     
    if(SPI2_STAT_bit.be == 0){ //while FIFO not empty 
      b=SPI2_DAT; 
      rx[a++]=b; 
    }else{ 
      b=SPI2_DAT;  
    } 
     
    for (blah0=0;blah0<10;blah0++); 
     
    PIO_OUTP_SET_bit.GPO_12  = 1; 
    while(PIO_OUTP_STATE_bit.GPO_12 == 0); 
     
   // for (blah0=0;blah0<5;blah0++); 
    //***********************************************************************/ 
  }; 
  
} // main(void) 
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/************************************************************************** 
* INCLUDE FILES *********************************************************** 
***************************************************************************/ 
#include "inarm.h" 
#include "iolpc2368.h" 
 
/************************************************************************* 
* Variables ************************************************************** 
**************************************************************************/ 
//unsigned char rx[40],tx[40]; 
unsigned char test,i,a,b,Dummy; 
 
#define DMA_SRC   0x7FD00000 
#define DMA_DST   0x7FD01000 
char *rx ,*tx, *dest_addr, *src_addr; 
 
/************************************************************************* 
* Feed Sequence*********************************************************** 
**************************************************************************/ 
void feedseq(void){ 
  PLLFEED = 0xaa; 
  PLLFEED = 0x55; 
} 
/************************************************************************* 
* Initialize Clock******************************************************** 
**************************************************************************/ 
void Init_clock(void){ 
  if(PLLSTAT_bit.PLLE){            //If PLL is enabled 
     PLLCON_bit.PLLC     = 0;      //Disconnect PLL 
     feedseq(); 
  } 
   
  PLLCON_bit.PLLE        = 0;      // Disables PLL 
  feedseq(); 
   
  SCS_bit.OSCEN          = 1;      // Enable main OSC 
  while(SCS_bit.OSCSTAT == 0);         // Wait until main OSC is usable 
   
   
  CLKSRCSEL_bit.CLKSRC   = 1;      // Main Oscillator Selected 
   
  PLLCFG_bit.MSEL        = 11;     // Mvalue = 11 +1 
  PLLCFG_bit.NSEL        = 0;      // Nvalue = 0  +1 
  feedseq(); 
   
  PLLCON_bit.PLLE        = 1;      // Enables PLL 
  feedseq(); 
   
  CCLKCFG                = 3;      // CCLKSEL = 3 +1 
   
  while(PLLSTAT_bit.PLOCK==0);     // Wait for PLOCK to be asserted 
   
  //check to ensure M and N values are correct 
  while ((PLLSTAT_bit.MSEL !=11 ) && (PLLSTAT_bit.NSEL != 0) ); 
   
  PLLCON_bit.PLLC        = 1;      // Connects PLL 
  feedseq(); 
   
} 
/************************************************************************* 
* Initialize SSP0 ******************************************************** 
**************************************************************************/ 
void Init_SSP0(void){  //Transmit TX 
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    PCONP_bit.PCSSP0     = 1;      // Power up SSP0 
     
    PCLKSEL1_bit.PCLK_SSP0    = 1;      // PCLK as 72Mhz 
   
    PINSEL0_bit.P15      = 2;      // Serial Clock  
    PINSEL1_bit.P16      = 2;      // Slave Select  
    PINSEL1_bit.P17      = 2;      // Master In Slave Out  
    PINSEL1_bit.P18      = 2;      // Master Out Slave In 
 
     
    SSP0CR0_bit.DSS      = 3;      // 8bit Transfer 
    SSP0CR0_bit.FRF      = 0;      // SPI Format 
    SSP0CR0_bit.SPO      = 0;      // Clock out polarity 
    SSP0CR0_bit.SPH      = 0;      // Clock out phase 
    SSP0CR0_bit.SCR      = 0;      // PCLK / (CPSDVSR ! [SCR+1]). 
     
    SSP0CPSR             =12;       
   
    SSP0CR1_bit.LBM      = 0;      //Loop Back Mode Disabled 
    SSP0CR1_bit.MS       = 0;      //Master Mode 
    SSP0CR1_bit.SSE      = 1;      //SSP0 Enabled 
 
     
    for ( i = 0; i < 10; i++ ) 
    { 
  Dummy = SSP0DR;  /* clear the RxFIFO */ 
    }  
} 
/************************************************************************* 
* Initialize SSP1 ******************************************************** 
**************************************************************************/ 
void Init_SSP1(void){  //Transmit TX 
     
    PCONP_bit.PCSSP1     = 1;      // Power up SSP0 
     
    PCLKSEL0_bit.PCLK_SSP1    = 1; // PCLK as 72Mhz 
   
    PINSEL0_bit.P6       = 2;      // Serial Clock  
    PINSEL0_bit.P7       = 2;      // Slave Select  
    PINSEL0_bit.P8       = 2;      // Master In Slave Out  
    PINSEL0_bit.P9       = 2;      // Master Out Slave In 
 
     
    SSP1CR0_bit.DSS      = 3;      // 8bit Transfer 
    SSP1CR0_bit.FRF      = 0;      // SPI Format 
    SSP1CR0_bit.SPO      = 0;      // Clock out polarity 
    SSP1CR0_bit.SPH      = 0;      // Clock out phase 
    SSP1CR0_bit.SCR      = 0;      // PCLK / (CPSDVSR ! [SCR+1]). 
     
    SSP1CPSR             = 12;       
   
    SSP1CR1_bit.LBM      = 0;      //Loop Back Mode Disabled 
    SSP1CR1_bit.MS       = 1;      //Slave Mode 
    SSP1CR1_bit.SSE      = 1;      //SSP1 Enabled 
     
    for ( i = 0; i < 10; i++ ) 
    { 
  Dummy = SSP1DR;  /* clear the RxFIFO */ 
    }  
} 
 
/************************************************************************* 
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* Initialize ************************************************************** 
**************************************************************************/ 
void initialize(void){ 
  Init_clock(); 
  Init_SSP0(); 
  Init_SSP1(); 
   
   
  tx= (char *)DMA_SRC; 
   rx= (char *)DMA_DST;   
   src_addr = (char *)DMA_SRC; 
   dest_addr = (char *)DMA_DST; 
   for ( i = 0; i < 200; i++ ) 
 { 
  *src_addr = 65+i%26; 
  *dest_addr = 48; 
  src_addr++; 
  dest_addr++; 
 } 
   src_addr = (char *)DMA_SRC; 
   dest_addr = (char *)DMA_DST; 
   
   
}; 
 
 
/************************************************************************* 
* MAIN LOOP ************************************************************** 
**************************************************************************/ 
void main(void) 
{ 
 
 
 initialize(); 
 
  
 
 
  for(i=0;i<26;i++){ 
    SSP0DR=  tx[i]; 
   // while(SSP1STAT_bit.RNE ==1); 
    rx[i] = SSP1DR; 
 }  
  
  while(1){ 
 
      if(SSP1STAT_bit.RNE == 1){ 
          *rx++ = SSP1DR; 
      } 
  }; 
}; 
  
 
 
 
Appendix 7 
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/****************************************************************************** 
README 
Base Code for most LPC2xxx ARM Microcontrollers for IAR Embedded Workbench.   
Initialization sequence performs PLL setup and intializes Timer 0 and its  
interrupt.   
 
Sam Hsiang Wei LEE 
Masters of Enginering 2008 
Electrical and Computer Engineering 
Cornell University 
******************************************************************************/ 
 
 
/***************************************************************************** 
IMPORTANT NOTE: 
// TO USE THIS CODE FOR A DIFFERENT MICROCONTROLLER 
// (1) CHANGE THE HEADER FILE TO THE ONE FOR YOUR MICROCONTROLLER 
// 
// (2) GO TO PROJECT > OPTIONS > LINKER > CONFIG 
//     SET THE LINKER FILE(.XCL) FOR YOUR MICROCONTROLLER 
******************************************************************************/ 
 
//******************************************************************************* 
// Include Files 
//******************************************************************************* 
#include <inarm.h> 
#include <intrinsics.h> 
#include <iolpc2119.h>  // THIS IS THE MICROCONTROLLER HEADER FILE !!!! 
 
 
//******************************************************************************* 
//PLL USER DEFINED VALUES 
//******************************************************************************* 
#define CRYSTAL   10000000     //in Hertz 
#define CPUSPEED  40000000     //in Hertz 
#define MSEL    3 
#define PSEL    1 
 
/*--------------------------!!!!PLEASE CHECK !!!!-------------------------------- 
 
if it is set wrongly, microcontroller WOULD NOT RUN! 
 
a)   10000000  <  CRYSTAL  < 25000000 
 
b)   10000000  < CPUSPEED  < 60000000 
 
c)   CPUSPEED = M * CRYSTAL 
     P * CCLK * 2 =FCCO 
 
c)   FCCO =  CPUSPEED * 2 * P 
     156000000 <   FCCO    < 320000000 
 
d)   M = 1, 2, ..., 32 
     MSEL = M - 1; 
 
e)   P     =   1 , 2 , 4 , 8 
     PSEL  =  00  01  10  11 
 
-------------------------------------------------------------------------------*/ 
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//******************************************************************************* 
// Global Variables 
//******************************************************************************* 
unsigned int time1,temp=0; 
 
//******************************************************************************* 
// Definitions 
//******************************************************************************* 
#define t1 10000  
 
//******************************************************************************* 
// Function Headers 
//******************************************************************************* 
void init_PLL(void); 
void initialize_ARM_Interrupts(void); 
void init_var(void); 
 
void tc0(void); 
 
void task1(); 
 
//******************************************************************************* 
// IRQ Handler 
//******************************************************************************* 
// IRQ exception handler. Calls the interrupt handlers. 
__irq __arm void irq_handler (void) 
{ 
  void (*interrupt_function)(); 
  unsigned int vector; 
   
  vector = VICVectAddr;     // Get interrupt vector. 
  interrupt_function = (void(*)())vector; 
  if(interrupt_function != (void(*)())0) 
  { 
    interrupt_function();  // Call vectored interrupt function. 
  } 
  else 
  { 
    VICVectAddr = 0;      // Clear interrupt in VIC. 
  } 
} 
//******************************************************************************* 
// Interrupt Handlers 
//******************************************************************************* 
// Timer Counter 0 Interrupt executes each 20ms @ 48 MHz CPU Clock 
// Increment counters timeval for general program use. 
// 
void tc0 (void)  
{ 
  if(time1 > 0 ){ 
    time1--; 
  } 
   
  T0IR        = 1;     // Clear interrupt flag 
  VICVectAddr = 0;  // Dummy write to indicate end of interrupt service 
 
} 
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//******************************************************************************* 
// Initialize PLL 
//******************************************************************************* 
void init_PLL(void) 
{ 
// PLLCFG: 0 pp mmmmm where pp=PSEL and mmmmm=MSEL. PSEL=1, MSEL=4 from above. 
//PLLCFG = 0x00000023; 
PLLCFG = MSEL | (PSEL<<5); 
 
// PLLCON: 000000 C E  C=connect, E=enable. Enable, wait for lock then C+E 
PLLCON = 0x00000001; 
// Give the connect sequence 
PLLFEED = 0x000000AA; 
PLLFEED = 0x00000055; 
 
while(!(PLLSTAT & 0x00000400)) ; // Wait for PLL to lock (bit 10 is PLOCK) 
 
PLLCON = 0x00000003; // Enable and Connect 
PLLFEED = 0x000000AA; 
PLLFEED = 0x00000055; 
 
VPBDIV = 0x00000001; 
} 
 
//******************************************************************************* 
// Initialize Interrupts 
//******************************************************************************* 
void initialize_ARM_Interrupts(void) 
{ 
  // Set up the Timer Counter 0 Interrupt 
  // Used to blink the activity light 
  int timespersec = 1000; 
  T0MR0 = CPUSPEED/timespersec;        // Match Register 0: 20 msec(50 Hz) with 48 
MHz clock 
  T0MCR = 3;                           // Match Control Reg: Interrupt(b0) and 
Reset(b1) on MR0 
  T0TCR = 1;                           // Timer0 Enable 
  VICVectAddr1 = (unsigned long)tc0;   // Use slot 1, second highest vectored IRQ 
priority. 
  VICVectCntl1 = 0x20 | 4;             // 0x20 is the interrupt enable bit, 0x04 is 
the TIMER0 channel number 
  VICIntEnable = 0x00000010;           // Enable Timer0 Interrupt bit 4 (1 sets the 
bit)   
} 
//******************************************************************************* 
// Task Functions 
//******************************************************************************* 
void task1(void){ 
  time1=t1; 
  if(temp){temp=0;} 
  else{temp=1;} 
} 
//******************************************************************************* 
// Initialize Variables 
//******************************************************************************* 
void init_var(void){ 
  time1=t1; 
  temp=0; 
} 
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//******************************************************************************* 
// Main Function 
//******************************************************************************* 
void main (void) 
{ 
  init_PLL(); 
  initialize_ARM_Interrupts(); 
  init_var(); 
  __enable_interrupt(); 
 
  
  //Infinite Loop 
  while(1){  
    if(time1==0) task1(); 
  } 
} 
//******************************************************************************* 
// End of File 
//******************************************************************************* 
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