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This is an example sketch of a timing diagram. In this way you'll be V&
prepared later on to translate it into a VHDL test bench

Min_Pulse = 25.5 us

So that, running the simulator for about 300 us will be enough to test the more meaningful values of
the truth table.



The idea will be to write the truth table in "minilog"” text format , so that we can minimise immediately and obtain
the SoP equation.

table Comp 1bit
input A B Gi Ei Li

output GT EQ LT

" A B Gi Ei Li GT EQ LT

M o o o o o o o o o . e e e e
10 - - - 1 0 0O "This is A > B
o1 - - - 0 0 1 "This is A < B
00 1 0 0 1 0 0 " Because A = B, the chaining inputs decides
00 0 1 o0 0 1 0 " Because A = B, the chaining inputs decides
00 O 0 1 0 0 1 " Because A = B, the chaining inputs decides
11 1 0 0 1 0 0 " Because A = B, the chaining inputs decides
11 o0 1 0 0 1 0 " Because A = B, the chaining inputs decides
11 o0 o0 1 0 0 1 " Because A = B, the chaining inputs decides

" There are impossible situation like:
"-=-1 1 1
" - -1 1 0 which will never occur, and so, they may be a don't care output
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3. Development

3@ Minilog 461 - Comp_1bit.tbl
File Run Help

'ork Directony: |
~Output Format
¢ Table
" Faultsim Netlist
" Schematic Drawing
" Logic Equations
" ABEL

—State Machine Options

oD CT € J C SR

¢ No  Yes

Flipflop T_l,lpej

Moore Enforcement:

3 FUNCTION TABLE

CHECKING COMPLET
INCOMPLETELY SP

S OF INPUT TABLE
FIED INPUT TABLE; MISSING COVER:

8 Select Cover — O X
" On Cover 0K
" Off Cover Abort

ADD ABOVE TERMS TO ON-/DC-/CFF-COVER OR ABORT PROGRAM
SELECTED COVER: ( 1 = CN; - = DC; 0 = OFF; Q = Abort

|MINIMIZATION RESULT STATISTICS

FOUND & ESSENTIAL PRODUCT TERMS

MAXIMUM FANIN: 6
TOTAL LITERAL COUNT: 26
MAXIMUM PRODUCT TERM SIZE: 3

MAXTMUM OUTPUT FUNCTION SIZE: 3

| GEL GEL
|aBIII  TQT

110--- 1 100

fo1--- | o001

00100 | 100
fo0010 | o010

00001 | 001 The list of impossible terms
11100 | 100 which we don't care

11010 | 010

11001 | 001

— O b4
~Minimization Options
Minimization Method: ¢~ MOM q SIJM
Minimization Result: & SOP { " POS

Minimized Cover: (¢ OnCover ¢ Off Cover

The interpretation of
the output format:

Greskr Han 6T = 4.8 4.6,48'6;
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And the equivalent circuit based on Sof

EQ=A"8'E + ABE
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Development. Synthesis of the circuit using an EDA tool like Lattice Semiconductor

ISpLEVER Classic / Intel-Altera Quartus Il or Xilinx ISE

Tho iy fhe VHDL cre. The shuchumd equahmg 4o SoP frome above

—-— An example of a l1l-bit comparator using described using simplified logic

—-- equations (structural) Sum of Products (SoP)

—-— Project P4 - CSD : Arithmetic circuits
-— http://digsys.upc.es

LIBRARY jieee;
USE 1IEEE.STD LOGIC 1164.all;

ENTITY Comp 1lbit IS

PORT (
A,B, Gi, Ei, Li : IN STD LOGIC; T'LQ LD[
GT, EQ, LT : OUT STD LOGIC 0T

) ;
END Comp 1bit;

ARCHITECTURE logic equations SoP OF Comp 1bit IS

BEGIN

GT <= (not(B) and Gi) or (A and Gi) or (A and not(B))
LT <= (not(Z) and Li) or (B and Li) or (B and not(a))
FEQ <= (not(ZA) and not(B) and Fi) or (A and B and Ei)

END logic equations SoP;
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Input Port name Signal name

Output Port name

- SCLR <Disconnected>

[=] Register Node

- CLK <Disconnected>

~REGOUT

-~ ENA <Disconnected>

[=] Combinational Node

= Combinational Mode

- COMBOUT

CIN <Digconnected>

ApAmBUIOD 1) "-Jj'ﬁjjjj

o CouT

-~ DATAD <Disconnected>

- DATAB

IComp_1bitls ~input

. DATAA,
- DATAC

IComp_1bitlB ~input
IComp_1bitlLi~input

¢'ﬂgg7
/c:;m

data2

data3
cin (from cout

1}

of previous LE)
datad

——

Four-Input )
LUT
/f

P
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(LAB Wide) (LAB Wide)
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clock (LAB Wide)
ena (LAB Wide)
aclr (LAB Wide)
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‘4. T%"')"—»‘ M,SI'U a VHDL 'f'e,d‘{é;venob f-xA.mg L o H oA Wwe. Cau
|

671/0% f.nf.l{ S'Hrmu/us cwd &AI.C/L- e Wl&f"t, Hlac , Mﬁﬁy fﬁe

¢Jru.,u4 ‘s -,Lru_‘M. f&,% aud Uua&a(a.'A:Y ‘HL Jg[—-;c\ju_ J%.?“.L Wm}

-=- *** Test Bench - User Defined Section ***
tb : PROCESS

BEGIN . bt-(
-- Circuit initialisation period (do nothing). ‘&va‘.‘&/"w vt

wait for 100 ns; J S

wait for Min Pulse*1l.5; QJ‘__\{I‘/l

-- Let's start the stimulus activity: ///27

A <= '0'; -- This is EQ = 1

B <= '0'; 25 .K'/A

Gi <= '0'; -- constants: /

Ei <= '1'; constant Min Pulse : time := 25.5 us;

Li <= '0'; -- In this way, for testing several vectors,

-- running the simulator 1000 us will be enough
wait for Min Pulse*1.76;

< o TTmemEeld r?un AWD us
Gi <= '0'; A ,ddauldiw-a
1%

ool

Li <= '0';

Ei <= '1';
wait for Min Pulse*1.76;

A <= '1'; -- This is GT = _
b . otk
i G
Gi <= '0'; | ,
Ei <= '1'; lﬁm&";ﬁm{’
Li <= '0'; M
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