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Ternary Electronic Logic Systems Automation: A Novel
Study Based on VHDL Language Third Part: Ternary
Non-Combinational (Sequential) Logic Components

Abstract:

In this scientific paper, the third part of the software library for the Ternary
non-combinational (Sequential) logic components (the components that store
information) will be built based on VHDL language starting by the Ternary D
Latch (TDL) and ending by the Ternary RAM (TRAM).

Keywords: Ternary logic, Ternary memory elements, Ternary counters,
Ternary memory, VHDL language.

[ ]
49 ﬁ: D Ig hﬂps://doi.org/l0.20428/JST.24.2.3;



Rt pal il sie CoiB e el (llasd @uld Gle alliie
#2019 (2) suatt oyg piialty ml 31 ot
[ ]

00218 0]JI.1

AL ¥ (U (1 Apatannil) o ST Gl aad! ety (e A g o 51 (L 511 i
Ternary) TPA 31 st aelanf L Lelisn o A9 Lget 53l TNOT 2w lat) 431500 12 (A e glatly
.(Parallel Adder

Aaglall dads e 53 LA 5 Glail! aladl Aol yulf (po ALY Al 1) UL Acolal) A3 )90 0l
1 L gl Lo

.(Ternary D Latch) TDL aa M awstsys (1

.(Ternary D Flip-Flop) TDF aa M akstaits (2
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(8) it VHDL 31 2l 2a; L adaztt @it (7) idt TRAM Y (6) uidt TCN 1 (5) aitt
VHDL 31 Aaly 580 At adaldh bl (pedil) Gadl! @ ao b1 @2 (ALt
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s ALY 3y9ualt 2 (5950 O (Kau® TDL I Jaal (592l oyt Lo
Tcomp: TDL(1:1)
Inputs: in
Outputs: out
Begin
out=in
End
s I 5ygualt 2 o
Tcomp: TDL(1:1)
Inputs: in
Outputs: out
Begin
Caoseinof
Begin
0:0ut=0
l:out=1
2:0ut=2
End
End
AL 3 yualt 2 o950 (Nine-Trit D Latch) SLads 9 Jskas dunlat gsaltt Cawgt) Lof
Tcomp: TL (9:9)

Inputs: in [9]
Outputs: out [9]
Begin

for(i=0;i<9;i++)

out [i] = in [i]
End

s ALY 5 gualt 2 o

Tcomp: TL(9:9)
Inputs: in [9]
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Outputs: out [9]
Begin
for(i=0;i<9;i++)
{
Case inli] of
Begin
0: out[i] = 0
1: out]i] =
2: outi] = 2
End
}
End
Jsto Ly Ruplowll (59l Loyl A3LS (S Lplu¥ uiring
.TDF a1l dnlnill .3
ce ((One-TritMemory Element) sus 1y 483 ded ) daglal) dads aic Anllall) sl

ELAIN | A0 b ysgtiy @Sty g 31 B s e Aaglall s1A glaT @ Yt (B plo e Aaglall Liiud
1A Aad 00 oo (e (el le Aallailly

(Level-triggered FF) gs¥1 gsa1 (1)

A ALt ABLaS! g A ol ABLa ! i ol 9 ¢ LN Aiald T I (Sl ke g9 1D Jany
Aka 3315 5l I 5 piiune (2 O et (Slke D Abaltatt) D st o 00 e 5,003 5 ias 108
A W Olalall ) (o 9| 10D . (Aicd ros 9l At (15 50) plas W1 Al a0 )0 (g gunelt
301 (2) IS ko gag 8 33T ey AT 2 ptilii g g LAl Aead y 1 ALY g Aad p Ot | 2
Sl llaid) (pe 9 1gY ALY J guban g kil

Ck | D | Q | Q
0 - NC | NC in —>D Q — > out
2 0 0 2 _
5 1 Clk —> Q. >
2 2 2 0 " _Lw)
NC :=No Change
) 0}

Al 2t gyt wie Joad i) TDF abtai +(2) ysa
NYER- (I PRES () e (SO O
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t AT 3 ygualt 2o 0550 Aolbaidl ol Jeal (593l oyl Lo
Tcomp: TDF(2:1)

Inputs: in, clk
Outputs: out
Begin
Case clk(t) of
Begin
0: case in(t) of
Begin
0.1.2: out(t) = out (t-1)
End
2: casein(t) of
Begin
0: out(t) =0
l:out(t) =1
2:0out(t) =2
End
End
End
(Edge-triggered TDF) it g1 (2)
([0 112 0 2t i3 i 5i [ +] 2 310 (30 At uiS) Al Al i 901 1200 (Jans
N (3) ISl i 29 Aga i) e 0 @I 9 Ao 1 Dol 2o pdiniliny (AT 90 £5-01 109
-Ollalallt (po gl 10gY ALY J gudar 9 (puntigh|

Ck | D Q | Q
0 - NC NC
2 | - |NC|NC in —sp  Ql—> out
! - NC | NC
I 0 0 2 Clk —>> Ql—>
T ] 1 AL
1 2 2 0 s >
Gl A galf dila)
«) V)

Aanl ks wie Jead 31 TDF abtau:(3) gsa
(Rising) suclat gi ds g1 adlot i wie Joas G231 TDF 1 Lawigh 50,31 (1)
A gl ALt | e Jaad il TDF 3 Lazant g g (o)
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VAL 3yl 2 g5 JLRETH J gutnd L g SIS LAY (ye g9 108 Jaat 9l irimg Lai
Tcomp: TDF(2:1)
Inputs: in, clk
Outputs: out
Begin
Case clk(t) of
Begin
0: case in(t) of
Begin
0.1.2: out(t) = out (1-1)
End
2: casein(t) of
Begin
0.1.2: out(t) = out (1-1)
End
210 0: case in(t) of
Begin
0.1.2: out(t) = out (1-1)
End
0to 2: case in(t) of
Begin
0:out(t) =0
l:out(t) =1
2: 0ut(t) =2
End
End
End
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Sy L Buadar Aaglae aid g @y (o i (993 4@ Ciaidr g AN Aaglal! (53] (e Slea | oClny
Alad pd Jeamitt 3La1 COIS 18 «(Load Signal) LD Jeesitt 35La ks 8 ya3 55151 ot Aads gy
Lol . A00ad p LGN 1 Al G COIS O g i dlimiite oo Bt 19301 O LAY LY Jomadd| (G9Tiome 2 5l oty
Bukar 90 SHLEN Ly Jonaad| (Sgiom JIbiau! Srckom £ LEaN ) Aulas 3520 9 o g AVLaB Jrasld) 3 5L SOIS 13
Sniad S i) J gekon g mitrbigl| 3 p 31 (4) JSii ida 939 - (Lol Al Ll Jh0) Yl | S f ik (ol
SLAD 9 Jalas Pommad kil 30,31 (5) JSii i 5t Lo « (One-Trit Register) sus 1y 2oy

.(Nine-Trit Register)

Clkk | LD In Out
0 - - NC
2 - - NC
1 _ _ NC LDi
1 0 - | NC
0 2 1 Reg
r 121212 cak_____*+
<) V)
TRE 5o 19 2 M Jomww:(4) s
SRl Jgan (2)  uetiel! 3001 (1)
LDi
in 2, 9-Trit 55 out
Reg
A
ck 1
LA D Jatay dovid untigh a1 :(5) Jsa
AL 5 ygualt 2 098 (- 4) IS 2 Pt Joal (S92l aiagt) Lo
Tcomp: TRE(2:1)
Inputs: in, LD
Outputs: out
Begin
if LD(t) Then

out(®) =in ()
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else
out(t) = out (t-1)
End
PAIL 3 ygualt 2. 0950 () UG 2. oaalt Jaal (S5l oyl
Tcomp: TRE(10:9)
Inputs: in[9], LD
Outputs: out[9]
Begin
if LD(t) Then
for(i=0;i<9;i++)
out(t)[i] = in (1)[i]
else
for(i=0;i<9;i++)
out(t)[i] = out (+-1)[i]
End
-Jto (1l ot (653l ol A3LS (Sey S
TCN WlalasJl .5
oL BBt (po 0 yloidaon | @i (ST po¥ 1 ()1 gk Al 5T gl | 2 12 al | Srlol ki @1 (y0
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gmt,.m,ao...gz_.u,.’mg,.i‘,:wmwjumpm‘,..im,. 2 Mo Galoadt 31cdall (5 gionas
¥ gi o g 108 2N 3 gal) AT ol 31580 pa¥) JLAL Joew aB o0l @3 i Jo¥1 oS
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«(Increment, INC) 330 k09 (Reset, RES) juaiali ca g (Load, LD) (uass o yto sfcalt
2.0 pat 5122 w97 ¥ 9 INC g RES (12 3o a atualt o e Lo O ommiad | ducdics St a1 dat (3 120 g
sl Sl g INC G ytalt (| adihf o Ll IS (po Jomad | RS 3 p 9Ty kel Jaom (St ELIAS . Jom |
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RES INC
in 2 5 n-Trit " 5 out
Counter

A
ck %

ASME N 5 S5 sliad uigh e ,11:(6) s
s ALY 5ygualt 2 5950 (8 (11 0 cpe all) nid i Mle Jaat (Soallt Caw gl
Tcomp: TCN (5:2)
Inputs: in[2], LD, INC, RES
Outputs: out[2]
Begin
for(i=0;i<2;i++)
{
if RES(t) Then
out(t)[i] =0
else if LD(t) Then
out(t)[i] = in(t)]i]
else if INC(t) Then
out(t)[i] = out(t-1)[i] + 1
else
out (1)[i] = out(t-1)]i]
}
End
s TRAM sty .6

I Aaw gl e (19509 AA M M Jgtas Jomw IS 9 O Maaadt (o N 3dte (o 3 ylie TRAM ataa sy
Wl doglash ske i My G glialt Adls doghas sde Ny N = 3" e 283 N*m g9l TRAM

~obled
A0S b (gea TRAM U (6 3 Gyt o 95 SLILL! AtBlon g (ysgliall Atol I ABLOY Ly
Ol daas A s Leotiad .(Read, RD) 3¢ 1,4t ca g (Load,LD) dewescitt 9i (Write, WR)
Adl> e SLLL and sl @3 Gglial) Wbl e aB4l) O gl pid g @) AdBLS 1 2 Lo pBg0 2 5utsl
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ol W gemt) SLLL amid g lgbiadd die Sied (LD Jaitt o1) WR 2 list1 5,51 S @ S
P AS L 3)ylaat) A0S Adac padbyg (glialt Aol Ll Al gie GO aBat) 2 Oliled! Abl>
WR: M[ABUS] = DBUS
P AL 5 ygualt 2 o
if WR Then M[ABUS] = DBUS
@3 Gagliall Adl e adstl o) g a9 AABLS | 2. Lo a8 50 S 5iome 7| v | 91 5ol 3B 31 5 Lackic Lol
e (glialt Aol Lo 43 gie (SIT 28981 (S ims pids g lgbendd e St RD 551,401 55101 Jad
s ASL 3 ylialt 321,381 Audes abiy (DLl Aldls
RD: DBUS = M[ABUS]
s AS LI 5 gualt 2 g
if RD Then DBUS = M[ABUS]
Apamuilf o ylat ) 12g) lansg Bs | 5311 AILSH lslas Jiadil dadd |9 ylo Lgf (1950 GLLABL SILin
2 A LS Ales o i b1 (6 gt | 2yl 1D Lo 3L (55T Lautiad (Load, LD Si)
5yluatt e g3 g B | AN Alas (95T (bl (giul) 2o pal 118 Lo 3 LAY (95T Lakic g ALBLnS)
xs;‘ﬂ‘jﬂm‘&mww‘
if LD Then M[ABUS] = DBUS
else DBUS = M[ABUS]

gie sy TRAM L uwigh w41 (7) U5 g

ABUS ABUS_"
— > ——»
TRAM m out TRAM m, omt
in  m 3n * m Trits DBUS in m 3% * m Trits DBUS
DBUS DBUS
LD WR RD
<) (U]

TRAM b5 uniigtt 3o,31:(7) yss
LD 5o untya i intsi(w)  WR,RD oo jtar w153 (1)
VALY 3ygualt 2. 0953 N=18,M=18, WR, RD (gt it19 TRAM 31 (Laat (g9alt1 ogt! Lai

Tcomp: TRAM (38:18)
Inputs: in[18], ABUS[18], RD, WR
Outputs: out[18]
Begin

//Read Operation

if RD Then

[ ] .
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for(i=0;i<18;i++)
out [i] = TRAM [ABUS][i]
//Write Operation
it WR Then
for(i=0;i<18;i++)
TRAM [ABUS][i] = in [i]
End
VALY 3ygualt 2. 0953 N=18,M=18, LD ¢t 01 TRAM 31 (aat (g2l Camgtt Lai
Tcomp: TRAM (37:18)
Inputs: in[18], ABUS[18], LD
Outputs: out[18]
Begin
//Read Operation
for(i=0;i<18;i++)
out [i] = TRAM [ABUS][i]
//Write Operation
if LD Then
for(i=0;i<18;i++)
TRAM [ABUS][i] = in [i]
End
s ALY 5ygualt 2 o
Tcomp: TRAM (37:18)
Inputs: in[18], ABUS[18], LD
Outputs: out[18]
Begin
if LD Then
for(i=0;i<18;i++)
TRAM [ABUS][i] = in [i]

else
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for(i=0;i<18;i++)
out [i] = TRAM [ABUS][i]
End

(29 AS e g HglaS AyLiSH g 351,30 hbeny @Soailt LD o o gt it TRAM 21 i akal Las sy
2 285l Olygione (553 Bef pdl Agles Agdd 0" Glait) 2. LD G ot e 5,)La%1 ()9S5 Ladie 450
0555 0" o gialt JLass ABUS 31 1S 319 i SLedt Al e ABUS Lo dif e (g1 Ata81ant
S i1 8 ylo ABLS (v by Y 13009 (J oG pud 189 (OUD) Sl Al e "0 aBgtl Slagione
S o2 daddl 18 e 5yLa¥ (Enable Line, EL) (asaitt dasng pamis 5f (503 36 1 oGl Aslac 2
Alad 5L W1 (555 Ledie DLLud Atal> e ABUS 31 Lo di g (11 28581 (6 gmiome pmids 9 pramuss
ABUS 31 e difgie g1 2Bl (oo OlLed! 7955 aied Allad e EL 31 e 5,La%1 (955 Laie g
Jod 2 Y oW1 Attt . La it J gk g EL dasyys ApyTRAM_lJW.L@|J.nJJ|(8)JS_&c_n3A
G @S B 9 G Erdod O (S W A1 At Lol Dlalse AL (95 Ladie Siod Juddcld!
ot 2 EL g a3 580 s oiudt 2 5980 LD Loy dazd 519 550 Jaad EL 3155019 LD 31 5,01 yiad

couSalt gl aas
LD EL | Operation Out
0 0 Hold Floating ABUS ")
0 2 Read Connected TRAM m out
2 0 Write Floating D;’ES;'—)- 3" * m Trits DEES
2 2 Hold Floating EL J L D

EL31s LD 31552 50 TRAM 15 st Jguam g uunsigh 0 ,31:(8) Jss

AU 5 ygualt 2 5980 EL 319 LD 31 39 3 ds M3 31818 utatls TRAM 1 Jaal 59alt) caumglf
Tcomp: TRAM (38:18)
Inputs: in[18], ABUS[5], LD, EL
Outputs: out[18]
Begin
if LD Then
for(i=0;i<18;i++)
TRAM [ABUS][i] = in [i] // Write operation
else if EL Then
for(i=0;i<18;i++)
out [i] = TRAM [ABUS][i] //Read operation
End
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1(8) JS& 2 SRl J g Sl ) AL 5 ypualt 2 o
Tcomp: TRAM (38:18)
Inputs: in[18], ABUS[18], LD, EL
Outputs: out[18]
Begin
Case LD of
Begin
0: cose EL of
Begin
O:for (i=0;i<18;i++)
Out[i] = HI-IMP // floating
2:for (i=0;i<18;i++)
Out[i] = TRAM [ABUS][i] //Read
End
2: case EL of
Begin
O:for (i=0;i<18;i++)
TRAM [ABUS][i] = in [i] // Write
2:for (i=0;i<18;i++)
Out[i] = HI-IMP // floating
End
End
End
:VHDL JI A2y A1Qiill.7
VHDL 31 7ok 539 VHDL 1 2aly 229 L 3 951 2 G po A pdadlf JS SalS i) 108 2 @l
(9) ISt (o SIS | ria 5 9 cApalal) A8 )90 ol0gH Goull) 2 (58 o ALl | adadl| (o Aakad JSI Gasml
oo Modelsim 1St el y ptviwls VHDL 31 Aty 20 53881 ol ptld ot il (18) s (11
Jewl (38 029 WaVETorms Gl 5o 3 30 oo 318 Lt 510 (15 ya3 1 g Mentor Graphics 4s i
ALK uh (60 ol (il ulinlS Lgol it @3 ) ACSEN Lof e LUIT E31 531 g (oo Wi (3 Lt
(© plas¥ | Ol o HLie ¥ inay 8031 ae [ 1,3] Attt (ye 20119 I %1 Al 11 2. Aokiniud
o9t ISy 7L 51 g danean il 19 0 Blalll (i Joall LALATS
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Bty 2t TDL dunlontt saiati it +(9) gsa

| B ) R i : — ]|

a9 gt TL austonty eaan gt +(10) ysa

| Wave - Default i e

“ fe_tdfip
fit_tdfjClk

< MetdffQ

7 Mt tdfNQ

[o]]

Aol 4as ) gyt wie Jead i3 TDF absllaity st gits <(11) ysa
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18] Wave - Default -

]|
Aacll suclall 5l 2o gt Al wie Joas it TDF abtai saun it +(12) ysa

E, Wave - Default i

Hdl x|

»| 4 A K1) — = = ]

sty 2t TRE gt saian it (13) gsa

012012012 111000111

" e 9_titsAD
7 Jtre_9_trits/CLk | [ | [ | [ 1 =% 1
8- [tre_9_tritsfoutput JUDUUUUUUU 012019012 111000111

ka9 gt TRE (ot s it <(14) gsa
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ﬂWave-Defult ...... HaA %

ot Jolas TCN staatr sz it <(15) ysa

88| Wave - Defauit Hdl x|
] Msgs
[tram/input IOT20INIENN012012111
ftram/address | 22 22
o0 1
2 IR— — [ ———
o ] | J
012012111 UL" ‘U‘ JUUUU
{0120121113 {[ m)
012012111
BUUOBBBBUS GUUU0000U
(EEEEEEE L WYV
JHEBBOOBOE UUUUUUUUY

012012111
BEUBLBUOES UUUUUUUUU
[UUUUUUOUU
GUUUUUOUU
DUUUUU0U0
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19 485 TDL auyontt VHDL 31 4t i o
USE WORK.ternary_type.ALL;
entity TDL is
PORT (D :IN t logic;
Q,NQ : OUT t_logic);

end entity;
architecture arc of TDI is
begin

Q <=D;

NQ <= stnot(D);
end arc;

OLadE 9 Jatas TL Ayt VHDL 31 248 el o
USE WORK.ternary_type.ALL;
entity TL_9_trits is
PORT (D :IN t logic_vector(8 downto 0);
Q,NQ : OUT t_logic_vector(8 downto 0));
end entity;

architecture arc of TL_9 _trits is

. .
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begin
UT: foriin 8 downto O generate
Q(i) <= Dli);
NQ(i) <= stnot(D(i));
end generate;
end arc;
Aot 2zl )0 g gl e Joad 1 TDF Aattaitt VHDL 31 2 el
IIBRARY |EEE;
USE IEEE.std_logic_1164.ALL;
USE WORK.ternary type.ALL;
entity LT_TDF is
PORT (D :IN t_logic;
CLk :IN std_logic;
Q,NQ : OUT t_logic);

end entity;
architecture arc of LT_TDF is
begin
process (Clk, D)
begin
if Clk = '1" then
Q <= D;
NQ< = stnot(D);
end if;

end process;

end arc;

[ ]
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Aol suclall oi o stt Adlatt e Jead i TDF Aattaitt VHDL 31 448 el
[IBRARY IEEE;
USE IEEE.std_logic_1164.ALL;
USE WORK.ternary_type.ALL;
entity ET_TDF is
PORT (D :IN t logic;
CLk :IN std_logic;
Q,NQ : OUT t_logic);
end entity;
architecture arc of ET_TDF is
begin
process (Clk, D)
begin
if Clk'event and Clk = "1' then
Q <=D;
NQ< = stnot(D);
end if;
end process;
end arc;
B9 465 TRE Yomaatt VHDL 31 248 ol 5o
[IBRARY IEEE;
USE IEEE.std_logic_1164.ALL;
USE WORK.ternary type.ALL;
entity TRE is
PORT (input : IN t_logic;
LD :IN t_logic;
CLk :IN std_logic;
output: OUT t_logic);
end entity;
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" https://doi.org/10.20428/JST.24.2.3 glo)l alo
: (Solgisnig 68



(A Al Al ouie o Ide (et (llaxd MGQ:A.LU!A.‘&
¢ 22019 (2) saatt g piially gl 21 atont
[ J

architecture arc of TRE is
begin
process (Clk, LD)
begin
if Clk'event and Clk = '1' then
if LD = '2' then
output <= input;
end if;
end if;
end process;
end arc;
OLaE 9 Jatas TRE (omaatt VHDL 31 248 ol 5o
[IBRARY IEEE;
USE IEEE.std logic_1164.ALL;
USE WORK.ternary type.ALL;
entity TRE_9_trits is
PORT (input : IN t logic_vector(8 downto 0);
LD :IN t_logic;
CLk :IN std_logic;
output: OUT t_logic_vector(8 downto 0));

end entity;
architecture arc of TRE_9 _trits is
begin
process (Clk, LD)
begin
if Clk'event and Clk = '1' then
if LD = '2' then
output <= input;
end if;
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end if;
end process;
end arc;
e Jotas TCN atuatt VHDL 31 2t zali 5
[IBRARY IEEE;
USE IEEE.std_logic_1164.ALL;
USE WORK.ternary_type.ALL;
entity TCN is
PORT (input : IN t_logic_vector(1 downto 0);
RES :IN 1 _logic;
INC :IN t_logic;
LD :IN t_logic;
CLk :IN std_logic;
output: OUT t_logic_vector(1 downto 0));
end entity;
architecture arc of TCN is
begin
process (Clk, RES, INC, LD)
variable v : integer;
variable out_buf : t logic_vector(1 downto 0);
begin
v:=to_dec(out_buf);
if Clk'event and Clk = '1' then
if RES = '2' then
out_buf := "00";
elsif LD = '2' then
out_buf := input;
elsif INC = 2" then

vi=v+1;
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out_buf := to_ternary (v,2);
end if;
end if;
output <= out_buf;
end process;
end arc;
RD.WR i ;%1 &13 3259 aaatls TRAM sttt VHDL 31 43 el o
[IBRARY IEEE;
USE IEEE.std_logic_1164.ALL;
USE WORK.ternary type.ALL;
entity TRAM is
GENERIC(data_width : integer := 9;
address_width: integer : = 2);
PORT (input : IN t logic_vector(data_width-1 downto 0);

address: IN t_logic_vector(address_width-1 downto 0);

WR  :IN t_logic;

RD  :IN t_logic;

Clk  :IN std_logic;

output : OUT t_logic_vector(data_width-1 downto 0));
end entity;
architecture arc of TRAM is
type memtype is array ((3**address_width)-1 downto 0) of
t_logic_vector(data_width-1 downto 0);

signal mem : memtype;
begin
--read
output <= mem(to_dec(address)) when RD="2'
else "UUUUUUUUU"Y,;

[ J
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process (Clk, WR)

begin
if Clk'event and Clk="1" then
--write
if WR = "2' THEN
mem(to_dec(address)) <= input;
end if;
end if;
end process;
end arc;
dazd LD ca platt &3 3249 s TRAM atzattt VHDL 31 a8 el o
[IBRARY IEEE;

USE IEEE.std_logic_1164.ALL;
USE WORK.ternary_type.ALL;
entity TRAM_LD is
GENERIC(data_width : infeger := 9;
address_width: integer : = 2);
PORT (input : IN 1t logic_vector(data_width-1 downto 0);
address: IN t_logic_vector(address_width-1 downto 0);
LD  :IN t_logic;
Clk  :IN std_logic;
output : OUT t_logic_vector(data_width-1 downto 0));
end entity;
architecture arc of TRAM LD is
type memtype is array ((3**address_width)-1 downto 0) of
t_logic_vector(data_width-1 downto 0);

signal mem : memtype;

begin

[ J -
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process (Clk, LD)
begin
if Clk'event and Clk="1" then
if LD = '2' THEN
mem(to_dec(address)) <= input;
elsif LD = '0' THEN

output <= mem(to_dec(address));

else
output <= "UUUUUUUUU";
end if;
end if;
end process;
end arc;
LD EL car ladts O3 37 %9 mansntly TRAM Atsaiomtt VHDL 31 4t el 5

[IBRARY |EEE;

USE IEEE.std_logic_1164.ALL;
USE WORK.ternary_type.ALL;
entity TRAM_LD_EL is
GENERIC(data_width : integer := 9;
address_width: integer : = 2);
PORT (input : IN t_logic_vector(data_width-1 downto 0);
address: IN t_logic_vector(address_width-1 downto 0);
LD :IN t_logic;
EL  :IN t_logic;
Clk  :IN std_logic;
output : OUT t_logic_vector(data_width-1 downto 0));
end entity;
architecture arc of TRAM LD _EL is
type memtype is array ((3**address_width)-1 downto 0) of

[ ]
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t logic_vector(data_width-1 downto 0);
signal mem : memtype;
begin
process (Clk, LD, EL)
begin
if Clk'event and Clk="1" then
if LD = '2' THEN
mem(to_dec(address)) <= input;
elsif LD = '0' and EL = "2' THEN
output <= mem(to_dec(address));
else
output <= "UUUUUUUUU";
end if;
end if;
end process;

end arc;
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