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OUT_MUXWhdTi$5 41 1611112
YE122 B 2R 70 1 S L S oe Fil =
ATy %, vl kAN stk ad
H 2 M

port(

ad,f: in std_logic_vector(3
downto 0);

dest_ctl:in std_logic_vector(2
downto 0);

oe: in std_logic;

y.  buffer std_logic. vector(3
deseerd 0));

Windows

Architecture out_mux of
out_mux Is

. Signal y_int:
std_logic_vector(3 downto 0);

Begin

. Y_int <=ad when
dest_ctl=rama else f;

. —fEFETH M iEFRad. f

. Y <=y _int when oe=0’
else “Z2z2z7’; - PHAS

 End out_mux;
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 Port(
r: --HHSRC_OPHi HH HIM5 5
S: --HSRC_OPHi {5 5
cn: SRR VATIAN
alu_ctl : --aluz il

f TR
g_bar : -~ TUCE AL
p_bar : -7 A%
c n4: -~ REAL R 2
oV : --Yai 1




when add == .
if c_ n="0" then use

Fl<=rl+s1: -] Nk IEEE.STD L%ngFl
else 164ALL,--_E§Hj\§ﬁ
Fl<=rl+sl+1;
End if; . _use _
when subr => leee.numeric std.all;
if c_n="0" then - N
Fle=ri+not(si)+1;  -4Mid = |
else
Fl<=rl+not(sl); * Use
h End ii;f1< - IEEE.STD LOGIC U
when orrs= Bl or s1;
when andrs=>fl<=r1 and s1: NE'S‘L%N ED. ALL’ ’“ﬁ
when notrs=>fl<=not r1 and s1; ﬁ WJE E

Whamnseftor=>f1<=r1 xor'sl;

"Windows




F <= f1(3'@wnto 0);
outside the process

« C_n4d<=1f1(4);

« G _bar<=not ((r(3) and s(3)) or

((r(3) or s(3)) and (r(2) and s(2)))
or

((r(3) or s(3)) and (r(2) or s(2))
and(r(1)and s(1))) or((r(3) or
s(3)) and (r(2) or s(2)) and (r(1)
or(1)) and(r(0) and s(0))));

e p_bar <=not ((r(3) or s(3)) and
(r(2) or s(2)) and (r(1) and s(1))
ameHed©) and s(0)));

"Wintdows

o Hhr

. G_bar=—(R3*S3+(R3+S3)R2*

S2+

e (R3+S3)(R2+S2)R1*S1+

(R3+S3)(R2+S2)(R1+S1)R0*S
0)

e P_bar=~((R3+S3)(R2+S2)*R1*

R0*S1*S0)

.« OVR='1" WHEN (f(4)/=£(3))

else
‘O)




« SRC_OP.MRd# 1E 4 = it £ --define alu operand r:
ar FHPN SRR AR AN, 70 o with src_ctl select
ool R e 2 il s R T4 A

NHCE, M AReRm | 2dwhen aglab,
T . 0000"when zq|zb|za,
« CHI KGR GPEamisEE) 0 dwhenothers
ad (ramiJZ#E) , GND * --rinput
o s AZEIEg (Q REGH « with src_ctl select
i) . ad (ramfJ%dE) bd o s <=g when ag|zq|ddq,
Cramif) 75— 4 %4%) ,GND . bd when ab|zb,
. ad when zalda,
. "0000" when others;
Microsoft o =

Windows




RAM 16 BYTES
N4

AT ST

gen: for i in 15 downto 0
generate
ram: ureg generic map (4)

port MAP (clk, rst, en(i), data,
ab_data(i));

end generate;

Microsoft

Windows

AT SEHN
With dest_ctl select
data <=(f(2),f(1),f(0),ram0) when
ramqu [ramu,
(ram3,f(3),f(2),f(1)) when
ramqgd|ramd,
"----" when others;

ad <= ab_data(conv_integer(a));
bd <= ab_data(conv_integer(b)); ;
ram3 <=f(3) when (dest_ctl= ramu
or dest_ctl=ramqu) else 'Z';

ramO <=f(0) when (dest_ctl= ramu
or dest_ctl=ramqu) else 'Z';

| HT TP STHALL O |



 Package cpu_4comps Is

 End cpu_4comps;

Windows



ul:ram_¥€gs port map(clk=>clk,rst=>rst,a=>a,b=>b,f=>f,

. dest ctl=>dest_ctl,ram0=>ram0,ram3=>ram3,ad=>ad,bd=>bd);
. u2:q_reg port map (clk=>clk,rst=>rst,f=>f,dest_ctl=>dest_ctl,
. gs0=>gs0,9s3=>0s3,9=>Q);
. u3:src_op port map(d=>d,ad=>ad,bd=>bd,q=>q,src_ctl=>src_ctl,
. r=>r,5=>S);
. ud:alu port map (r=>r,s=>s,c_n=>c_n,alu_ctl =>alu_ctl ,f=>f,
. g_bar=>g_bar,p_bar=>p_bar,c_n4=>c_n4,ovr=>0vr);
. u5:out_mux port map (ad=>ad, f=>f, dest_ctl=>dest_ctl,0e=>0e,y=>y);
. f 0 <='0' when f="0000"else 'Z';
. f3<=f(3);
Microsoft

Windows

| HT TP STHALL O |



i S Xilink ISE
Xilinx ISE A Xilinx 2~ &) JF & [P A] g F 2%

e B R T R IR . Xlinx 4 Bk K 1 A

e S e KR < —, fEFPGA%E;E
B A A XUIRE R A, o L TT R BRI K

Bk B 1] L B Model Sim 477 B 34 Bh 47
B

>~ ©

Windows



T ——

Xilinx ISE

W L.

Windows



[ Xiline - ISE - ¥:\By packelapge3\ANZG01\ANZU0]_ ixe

File Edit View Project Source Process Yindow Help

DPHI LR ERRD BUAUA AR AN XBE oo Mi& v ®mBE mD @
x

Sources

R———— | Syntheziz/Implew
=] amza01
() xc8536-5FC44

[~

= Hew Source Tizard — Define Hodule
S . el
A3 Scuem |iglySagchiots Sy
Procezzes o Entity Hame lmﬂgﬂl
Proceszas: “chitecture Name Bahawioral
M #dd Existing Sowrce
[T Create Hew Source Fort Hame Direction
B Y Design Utilities in

in

in

in

in

in

in

in

in

in

l < Back _]I Hezt > I [ Cancel ]

_"_.I PR TR J >

R Froceszszes

<

< |
[ @ Comzole MMus

| ‘ﬂ'l'l'un.ing: “ fiFiml in Files o

Trmd-r'ipt




Windows



E Iiline — ISE - F:\By packetage3iAVA ise — [ALU. vhd]

Elili Edit Yiew Froject Source Frocess Findow Help (=[5 X
. T = 3 - (5] = & = 1
NDPHS CREFRD BUAYLA (AR AN XPE 9o Nia v
I BHEODD VAL €EE Z2 =2 4380 R w %3 b pE (1000 wins
sowees  x|NEEE Signal rl,sl,fl:unsigned (¢ downto 0): ~
Sources for: |Synthesis/Imples £6 begin
& 271>  R1 <= ('0',2(3),2(2),2(2),2(0)):
= s Ll .
= £]xcE538-5PC44 ;g MUS; £ E:; '?:Ei'i‘?ﬁ:”ﬁ;ﬁ”
o 5 ' iproc Til,=sl,c_n,alu ctl
# [l GALY - Behaviorsl (ALF| C o Begin
< . 5 31 Case alu ctl is
— — 3z2[> when add =>
B3 Sources | ﬁ.ﬂnapshuls ¥ 33 if ¢ n="0" then
: = 34 Fi<=ri+sl;
Procame X | sive
Froceszes: 36 Fl<=rl+3l+1;
[ A4 Existing Seurce 37 End if;
[ Create Hew Source 38 when subr =>
£ : s 39 If ¢ p="0" then
= Dezsign Utilities -
‘yt S R so[> Fl <= ri+NOT(s1):
d: realsSciemedio 21 else
[E] View Command Line Lo| 45 F1<=r1+NOT (51} +1;
IE View MDL Instaentiatiy 43 End if:
£ s‘ User Comstraints 44 When subs=> E
# ) Isplement Design 45 If c_n='0' then
45 Fl<=s1+NOT (rl)+1;
47T gelse
45 Flgmal+NOT (x1)
49 End if;
50 when orra=>fli<=(rl OR =1);
51 when andras=>flc¢=(rl AND =1);
32 wWhen potrs=>fi<=N0T (rl) and s1; s
L ' 21|¢ | >
Processzes
@I: | | E”"U |Search Besults: .. |
tdefi (vhdl) completed successfully. »
Frocess "Create Schematic Symbol" completed successfully
w

| >
Conzole °Errnrs . _ﬂ'l'l'arn.lngs 4 Find 1n Files |
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Etile Edit Yiew Froject Source Frocess Findow Help (=[5 X
NAEHS S REFRA {Qmﬁeﬂiﬁj’tmﬂ SR Y RB oo M v
BE O RLL € 2SS ARRRDH D Gy pF 100 Wi
______ — 25 Sigpal ri, sl . fl:unsigned (4 downto 0); #
 Sources For |Synthes:.s.l"fmplmv| 26 begin
&a 270> Rl <= ('0',2(3),2(2),2(1),x(0)):

o8 81 <= ("0",5(3).512),5(1),5(0))

ﬂx.:'aﬁas SPC44
22 AlLU:prccess (rl,sl,c n,alu ctl)

E Iilinx — ISE — F:\ly packetage3ifirstHDLAHDL. ise — [F:\ly packetage3ifirstHDL\alu himlifitiappletref him]

File Edit Yiew Ppoject Source Processz Findow Help [ I [E] [3€
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BEOD YOO R L E
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- $XILINX $cI50"
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@guualu - Behavieral [a.'ll| . Timing Report

< >
[— T 2 Summary

B} Sources | fiy Snapshots & :
m Design Name alu

P”;;Eei;d T | Fitting Status Successful

™ Create Hew Source Software Version [24

g Designiities Device Used XC95144XL-10-TQ144

& 3‘ User Comstraints ! mxlocin i = = e 0

= F3 {\Isplement Dasign Date 12- 9-2006, 2:31PM

P AN
+ f}LS}mtlﬂsira - X5T
3 ETranslate RESOURCES SUMMARY
# PRt
+ E}I@Generate Frogramming i f -
# 9 Optional Implementat Equation Macrocells Used Pterms Used Registers Used Pins Used FE{:;Z:;I:{]iI:;k
Display Style S/NaN (0%) 8/NaN (0%) 5/NaN (0%) 20 (1%) 7/NaN (0%)
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Erila Edit Yiew Froject Source Frocess Findow Help (=[5 X
NDPHS CBEFR 8UALA(ANE £ XPE 9o Ak -d

BEDND CRL EE Z2 2 AR OR B Sp )X [0 Wm 9
_ 25 Signal ri,sl, fliunsigned (4 downto 0); #
Sourcazs for: |Synthesis/Imple s 26 begin

& 27> R1 <= ('0',x(3),r(2),2(1),2(0)):
= o 28 51 <= ("0",5(3).5(2),5(1).5(D)):
i EXESPE“ 29 ALU:process (rl,si,c n,alu ctl)

E[ill Edit Yiew FProject Jource FProceaszz Findow Halp

b : == & - = W T e |
DPHS CREFR BAALAL (AR LR X EE 0o &K
BE DDV PP EE TET AKX R I EY
Sowses  x |EEET g_bar : buffer SID LOGIC; ~
Seurcas for! |Synthesiz/Imple s 38 p_bar : buffer SI0 LOGIC:
) 'ﬂﬁ; 39 c n4 buffer STD LOGIC:
& £]xed536-5PC44 :li - ovI buffer 351D LCGIC);
a - g n -
=) uﬂM"U Behavioral (ALY a2
< » 43  Architecture Behavioral of ALU is
et — 44 Signal rl,sl, fl1:SESSERSEONESCEAE (¢ downta 0)
B} Sources | fi Snapshots & 45 begin
— 46 Rl <= ('0°,2(3),z(2),2(1),T(0));
47 51 o= "0, 5(3),5(2),5[1),5(0)}):
Processzes: 43 AlLU:process (rl,sl,c n,alu ctl
[ Add Existing Sewrce 49 Begin
[ Create Few Source =20 Case alu ectl is
=Y Design Utilities i When adg =
Create Schematic Siml 52 if c n='0"' then
) Coeate Shemstio SmEl. Fl<=rl+al;
View Command Line Lo{ 54 alas
@ View HDL Imstantiatyd 55 Fle=rl+al+l;
+ s‘ User Constraints 58 End if: =
= {]ﬁhplnmml. Design 57 when subr => --subtraction same as 2's comp addn
# EA@Symtbesize - 15T 58 If c_a='0' then
# 0) Translate sa[> Fl<=ri+not(s1);
ﬂti Fit &0 else
B . 61 Fl<=rl+not (s1)+1:
+# F) Generate Programming
; : 62 End if;
+ y‘ Opticnal Implementat 63 When sups=s
64 If ¢ n="0" then e
1< | E

[ Py s |
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_ 25 Signal rl,sl, fiiunsigned (4 downto 0);

Sourcas for: m 26 begin

& 27> Rl <= ('0',2(3),2(2),x(1),x(0))
43 28 51 <= ('0",5(3),5(2),5(1),5(0))
= O535-5PC4d *

= b £ 2% ALU:proceas zl,sl,c n,alu ctl)

[& ]

»
H
2
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['d Eila Edit Yiew Project Jource Process Yindew Help [ I [E] [3€
DAHG CREFD EUALRLAL AR &R XE0R 9o dia vl
BEDDHOLPLEE 22 AR RORB G E [0 §u ¥

Sowees __x|IEE End if; A
Seurces for' |Synthesis/Inple v &3 When subs=>

{:‘ﬂl’t &84 If ¢ n="0" then
L Fl<=s3l+not (zl)+1:

= L] xc9536-5PC4d

" “:":'ﬂ'u = Behevioral (N} :"; II=ars;3.<:=.5‘-_+r:ur:|t{.":1}:
< : > &E End if;
e — — &89 when orrs=>fl<=rl or al;:
E13 Seurces | oy Snapshots & 70 when andrs=>fi<=rl and si;
. ' 71 when notrs=>fi<=not rl and al;
72 when exor=>fl<=rl xor al:
Processzes: 73 when exnor=>fl<=not (rl xor sl}:
[ Add Existing Sewrce 74 when others=sfldmMeea—x "
M Create Few Source = End case;
# P Design Utilities 76> EoG DEOCERSS
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ST [ 25 siomal :1,31,fl:iunsigned (4 downto 0):
Seurces for: |Synthesis/Impleis 26 begin

& 27> Rl <= ('0°,r(3),2(2),x(1),x(0));:
43 28 51 <= ('0",5(3),5(2),5(1),5(0));
= O535-5PC44 =

ﬂx . 2% ALU:proceas (rl,=sl,c n,alu_ctl)
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['d Eila Edit Yiew Project Jource Process Yindew Help N - ST

™DE N VAL EE Z2S 2L 43880 X w %1 % 1000 vins |
Sewces x| EE ihen subs=> ~

Seurces for! [Syntheziz/Implementation & €4 If c_n='0"' chen
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@@‘i’i ew Syntheziz Report TE{:} End process;
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