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,'... - -~J'"EE43-1 Midterm -'c-

Date:- Tuesday. November 7. 2000 th;8L'f{
Time. 1:30 minutes ..i

Text books and notes allowed.
Floppy Disks and hard diak ver~os f~s allowed.

IMPORTANT:- It an emai1 is sent during the exam the sender
will be ~isqualified and given a grade of zero. -
All email transactions will be monitored by
academic. computing services and will be checked
af~er 'th& exam.

Instructions

1. Modify your computntional unit (which here means the instnlct.inn
register and decoder circuit as well) in two \vays.

(a) Make the data.-bus (i.e. the output of the data b~ mux) an output
port.

(b) For AtU function code 3'bOOO, m(\k~ the operation r ::: X + Y and
for ALU function code 3'bQO1 make the operation r = x - y.

2. Copy the vetilog file comp_uniUest£'.r.v from G:classes\EE431 to the
computational unit praject folder on your own drive.

3. Modify comp_unitJ.ester- v as instructed bclow. The Verilog HDL comp_unit_tester. v
insta.ntiat~ the computational tmit (It is the IMt statement in the mod-
ule). The instantiation statement (fur a particular computational unit)
it; given below:

comp_unl~_1nt_ram c_u_l (
. clk(clk). il

.data_bus-(data_bus.).

.zero_flag(zero_flag).

.jump_instr(jump_inst) ,

.jump_not_z_instCjump_not_zero_inst) ,

.PM_data (PM_data)

) ;
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I f RepJace this statement with a staten1ent that instantiates your compu~

tational "nit.

Notice that the A.d~ for the jump instructiollS (Jower 4 bits of the IR
regititer), which wouW be used by the program sequencer, is not used
by the test program and is not. in the ronnectiun list of the instantiatw~
~ove.

4. Compile oomp_unit..tester.v fora FLEX1OK FPGA. It does not matter
which one. You can have the compiler auto select the specific part.

5. Op~n the waveform editor and enter the nodcs in the port list (others if
you wish) of modulc comp_uwt.tester. The module port list and port
dcclarations for ct\mp'JDit._L~t~! are giv~n be[ow:

module comp_unit_tester(

clk.

data_bus.

zQro~fl,ag,
jump_inst,

jump~not_zerQc:-1~st,

instr_cntr.

~y);
input clk;
input [3:.0} ~y;

output uroJlag, jomp._1nst, j\lmp-_I1~t_zero_~t;
output [4:0J data_bus;
output [1.:&J in&~Z'_~r;

The output "instr ~r" is part of the test program. It CO1Jnts the
i~tructions. a.~ they are passed to the instruction regjstcr. It is incre-
mented with the positive edge of th cluck. It is uscd to specify the
time of interest in the questions.

6. While the waveform editorisactive--, "'er the end timc of your simulation
to 200 microsecondb'.
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7. Using the waveformetlitor Sf>t'ci(y ::.tguaJ "~lk" ~ (1 t:lock with f}~iod
one micruse<:ond that starts low.

8-. Se4, inpl:lt "key" t~8:00n8ta-nt. U,qf';-t~.'a-ltle""giVffi in the t~e-~low.

9. Run the simrnntion ann fil1 011t. t,hC'; hlank ~nt,ri~ in the table. T\vo
G().~l,nR,';- have been filw~ in- M- aR ~xa~ ().f what ~ required. You
are asked the for the vlllu~s of the rli'Lt"- bus, ~p;ro flag alld l\vo j UlIlp
trtfrt.fHCtiffll:5- fNf':f tfie- i-ftt;ef'va;I, that: .'iI~r _Cfltr" is a.,; specified. Please
use Hcxadccimal notation for t.he di1t.a bU5 VtUIlCS.

~Ibex} 1.~
il\Str_cntr(h81C) t>~K o~1of II H 4311 ,q~H 9'" 'BE,.. ,o~ ~l H
dBta._bUM- (tIe~ - B #
zero_flag (bin) 0 (

lump-in&t (bm) ~ ~

jump_nouero_inst (bin) 0 0
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7. Using the- waveform editor 5peeify &i~tla} "elk" Cl~ (;t <-ioek with ~i()d
one microsecond that starts lo\v.

S. Set inJ}Ui "key" to-a cons-tanto Use. too valHe gi"~n in- the--tabJ.e--beJo~'.

9. Run the ~imulatio" and fill uut tIle blank entries in the table. T,..'o
columa-& have-beefl Iil!ed-inaa ail; ~'Camp1e-ef \vhat is- req\ltfe(I. '"au
are asked the for the valueo of the d..'\.tt1 bus, zero flag and two jl\mp
instrUt:tWu& O¥er the int.erVOct! that :'iRstE_entr!' is as spef';ifiC(l. Plea.se
use He.xadecimal notation for the data b\lS values,

key (hex 2 J..I

Instr _cntr (hex) 0(., I-t oq E-4- [f 11 4=l H gq k /lcj H BEH (!O H C i l-J.

dala_bus(hex) - SH ~

zaro_ftag (bin) 0 I
jump_m(bin} I- - 0 ~

jumpJlOLzero_in~t (bin) " a

'I
I,I,
fI

3

-~- -- -~--



-

7. Using ttw waveform editor SP"-{'jf~ sig11a! "elk;! as:-aclock with PfJriod
one micr~ond that sta,rts }o\\',

8, Set inpttt "Wf:Y" t& a constant. U~ thec,,~ given in the table l>elo\v.

9. R.lIl1 the SimtllAtion &nd nll out I:~ ~>iartk entries in the table.. T\Vt)
columns hBVe' beetr frl}t';d in as an c...ample of what is required. \.ou
are a.~ked the f()r the varnes of the uata DUo, zero flag and two jump
instructions ovcr thc interval that "in~-tr_cntr" i~ as spccificd. Plet},o;p;
use Hexadecimal notation for the dat.a bus valu~~"

key (hex) 511 .
instr_cnrr{nex1 ~f4 ~H II H 4~14 $'11 If BEll. (t)U Cif H .

data_bus ~ - 811

zero_flag (DinT 0 /
jump.1nsl{bin) I 0

jump_not_zero_fnst (bfnf 0 "

(,
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7. t;~iug t~ \vavt:!urm e<litur t>pecuy .')igual "elk" as a clock with period
one microsecond that sLacls low.

8. Set input «~y" t£l aconsta.nt. Use tbe value giv-cn in thf>. t.able below.

9. Run the simulation and fill out the u]auk entries in the tnhle. T\vo
columns have bc<~n fillcd in a.c; au C'.~mple of what i~ required. \ 'ou
arc ~ked the for the val\1~ of the data bu$, zero flilg nnrl t\VO jump
instructions over the intcrval th~1t. "instr _cntr" i~ as specified. Please
use Hexadecjmal notation for th~ d~)ta bus valu~.

key (hex) h Ii
in$fr__Cflfr (hex) 0 ~ 09 H- f I J1 4 "0'" Co/ H

data_bus (hex) - S H

zero_Rag (bin) ~ I

jump_lnst (bIn) J Q

jump_noLzero_~sf (bin) 0 0

"

I
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7. Using the \vaVefOrn1 editor specify ~igna} "clk" i1.'i 11 clock \vitu p~ri()t:1
one micrOOe(';Oft(! tltat !itflftslow.

8. Set jnput "key" to a constant. liRe the value given in the table below.

gc. Run the simulation and filr out the tJr"nk entries 111 the table. Two
columns ha~'t' been filled in as an c:xample of \\'hat is required. I'ou
are asked the for the values of thc datil bus, zel'O nag and two jump
instructions over the interval that "instr _r:nr.r~! i~ as specified. Please
US~ Hexacleci1I1a1 not.a.tion for the data. bus ,-'(l(ueR.

key (hex)

in.st,_cntr(hex} OrcH oq /of Ii q£:H SCJ.f ~oJ4 01 1+ .
data_bus (hex} -
zero_flag (bin) 0 r
jumpJnst (bin} l 0

lump_nol_zefo_lnst (bin) 0 0

: ~ '

l' ::~ J

II

1
_e' ~'-'-~'C"-'-"-'-.-':;

,

;
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key the-x) ..1-

iJ'}Str _cnlr ~heX) Db 0 9 t I 'rt 4 Ct ~ q q to H 1 tF: CO Cl
data~bus(hex) f - I 6 - 0 ~ E 7
zero_flag (bin) 0 0 0 I ,.:) 1 0 0 0

lump_inst{bin) 0 I 0 0 [ 0 0 (;) 0

jump_not_zero_inst (bin) 0 b a 0 0 0 ~ 0 0

key (hex) ?-.
1nstr_cntr (hex) O~ oq it fq?Jcr A 9 l$" £, (!.:..) c../

data_bus 'hex~ j - J 8 - -4 5" c. 7
zero_flag (bin) 0 (;2 0 I 0 L 0 0 0

jump_inst (bin) 0 I 0 0 , 0 0 0 D

jump_not_zero_inst (bin) D 0 0 0 0 0 0 t?> a

key (MX) S
inslr_cntr (hex) b b 0 q J I 4"'1 $(P a ~ 1> f eo c )
data_bus (hex) - ~ g 6 - 8 b

~ero_flag (bin) gOo t t 0 D 6 C'

Lump_inst (bin) 0 [ 0 0 0 r c.? 0 Q

iump_not_zero_inst (bin) 0 0 0 boo 0 0 0

key (hex)

instf_cntr (hex) b (P q t \ S q ~ B rJ 0 c..J
data_bus (hex) - I C - CJ 1- I
zero_flag (bin) 0 0 (;) , 1 ~ 0 D 0

jump_inst (bin) biD a D \ 0 0 0

jump_not_zero_inst (bin) D bOO 0 Q 0 .,:)
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