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Programlanabilir mantik aygitlar1 (Programmable Logic
Devices), PLD mantik gecitleri ve flip-floplar i¢eren ve bu
elemanlar1 yazilim ile programlayarak istenilen mantik
islemini gercekleyen tiimdevrelere verilen 1simdir. Yaygin
bilinen PLD c¢esitlerti;

SPLD: (Simple PLDs) ilk iiretilen ve i¢erisinde kisith sayida mantik
gecidi iceren PLD’lerdir. PAL ve GAL her ikisi SPLD’dir.

CPLD: (Complex PLDs) tiimdevre i¢erisine birden fazla SPLD ve
bunlar1 birbirine baglayacak diizenekler yerlestirillen PLD’lerdir.

FPLD: (Field Programmable Gate Array) baglant1 segenegi ve
kapasitesi daha fazla olan PLD’lerdir.



PLD Kullanmanin avantajlari

» Baskidevre kartini1 basitlestirir

 Gii¢ tilkketimi azalir

« Kart boyutu kiiciiliir.

» Uretim sonrasi test siirecini basitlestirir
* Glivenirligi yiikseltir.

* Tasarimda esneklik saglar.



Iki 6nemli SPLD cesidi PAL’ler (Programmable Array Logic)
ve GAL’lerdir (Generic Array Logic). Dizge (array) satir ve
stitun seklinde diizenlenmis hatlardan olusur, satirlarin ucu AND
gecitlerine sutiinlarin ucu 1se girislere baghdar.

PAL ’ler sadece bir defa
programlanabilen (OTP)
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PAL’ler 6zel programlayicilar ile secilen sigortalarin yakilmasi
ile programlanur.
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XOR 1slemi yapar.



GAL (Generic Array Logic) yap1 olarak PAL’lere benzer fakat
tekrar programlanabilir bir yapiya sahiptir. Aslinda PAL’lerden
tek farki satir 1le stitlin arasinda yer alan sigortalarin yapisidir.

GAL’ler Lattice
Semiconductor firmasi
tarafindan gelistirilmistir.
Bu elemanlar hizlidir ve
3.3V veya 5 V mantik
devreleriyle ¢alisabilirler.
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PAL’ler ve GAL’ler basitlestirilmis devre 1le gosterilebilir.tek
bir hat izerine ¢izilen slash ve sayi ile birden fazla hatti
temsil edebilir. Asagidaki sekilde XOR gecidi olarak
programlanmis PAL’1n sekli verilmistir.

Giris buffer: A A B B ,
Iki girisli AND gec¢idi
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PAL veya GAL’in blok diyagrami

Macrocells
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PAlL'ler ve GAl'ler

PAL’ler ve GAL’ler girislerinde yapilarinin karmasikligina gore
biliyiik boyutlu dizge ve ¢ikislarinda kullanim alanlarini artiracak
mantik devreler1 icerirler. Her ¢ikis 1sareti gliclendirmek amaciyle
OR gecidinden gegirilir, bu yaprya macrocell ad: verilir. Asagida
sekilde gosterildigi gibi iki tiir PAL/GAL macrocell’1 kullanilir,
macrpcell’ler ¢ikis veya giris hatt1 olarak kullanilabilir.

Tristate denetiml

— ~.

AND AND

dizgesinden /O  dizgesinde 1/0
AND AND // =
dizgesine Dizgesine 7

Cikisin polaritesini denetleyen
Programlanabilir sigorta
baglantisi.



PAL/GAL Macrocell’lerinin Yapisi ve
Kullanimi

From AND
gate array

Tristate control

Input/Output (1/O)

From AND 0

gale array P

(a) Combinational output (active-LOW). An active-HIGH (b) Combinational input/output (active-LOW)
output would be shown without the bubble on the tristate
gate symbol.
From AND .
gate array Input/Output (1/0)
Programmable
= fuse

(¢) Programmable polarity output
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AN% array .
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|7 B— 7
#—= Macrocell —&33 |/O5
18 B>— ]
/7’ = Macrocel —K33 |/O6
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PLCC kilifi 7 :
1/010 Macrocell —> (02




Karmasik programlanabilir mantik elemanlar1 (complex programmable logic
device), CPLD, birden fazla mantik dizge blogu (LAB) i¢cermektedir.
Aslinda CPLD igerisinde birden fazla SPLD iceren ve bu SPLD bloklarim
birbirine baglayan programlanabilir i¢ baglant1 dizgesi (programmable

Interconnect array), PIA, i¢eren bir timdevredir. Cok farkli yapida CPLD
tretilmektedir.

PIA LAB’lar1 entegre i¢inde birbirine
baglayan bir dizgedir. Bu baglantllalm* — Logc anay

. . . . e 1/O <:> block (LAB) block (LAB) 1/0
yuksek seviyeli bir programlama dili N B
(hardware description language),

. eq e PIA
HDL, ile yapilabilir. Logie aray - e = Logic aray
110 <= block (LAB) block (LAB) Ye==3¢)
SPLD SPLD
Logic array —e=—=p =3 Logic array
110 == block (LAB) block (LAB) ¢—>1/0

SPLD SPLD



CPLD’lerin yapisi igerisine yerlestirilen elemanlara baglidir. Sagidaki
sekilde Altera MAX 7000 serisi CPLD’nin i¢ yapis1 gosterilmistir. CPLD ig
yapisi Uretici firmalara gore ¢ok farklilik gostermektedir.

General-purpose inputs
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36 lines from PIA

A

Shared

15 expander
product terms
from other
macrocells

04 expander

] Parallel expanders
: from other
macrocells
- ID 3
7
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Product-term I 7 To 1/0O
// ) selection : Ass;gc;ztcd — control
matrix : & block
)
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CPLD’ler

Altera MAX 7000 serisinde macrocell’lerinden 5 adet ¢carpimlarin toplami
terim elde edilir. Bu cikislar genisletme hatlarina baglanarak daha genis
carpim terimleri elde edilebilir.

36 lines from PIA

Parallel expanders

Genisletme Ornegi

1
! from other
macrocells
~D 5
i !
Z
7 ) |
Product-term| . To /O
4 D— selection ! Asls;)cifted — control
matrix ! 9 block
Ot T
7 1
! A
B —
_ Shared C—
expander

15 expander
product terms
from other
macrocells

A

ABC(E + F)=ABCE + ABCF

EF  Product term from another
macrocell in same LAB




Macrocell kullanilarak terimleri
genisletme

Macrocell |

¥

// 1 ,
\BCD + ABCD + ABCD
i 7 - -
I 7 ) + ABCD + ABCE + ABC?
—:I—l * A é
- + l - L . .
Product-term
] selection

A YUOUO |-
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Macrocell 2

33‘ ABCD + ABCD + ABCD

Product-term
selection
matnx

i
o



Macrocell

Kombinasyonel mantik ¢ikislarina ek olarak macrocell’lerde
kayith ¢ikis almakta miimkiindiir. Bunun 1¢in kombinasyonel
c¢ikist programlanarak flip-flop girisine baglanir ve ¢ikisindan
kayith c¢ikis elde edilir. Bu 1slem CPLD’lerin sirali mantik
devrelerinde de kullanilabilecegini gostertir.

Global Global

- Parallel expanders clear clock

I from other

! macrocells

From
Dc MUX5 1/
]
D_ b j— Tol/O
LN PRE
D_ , MUX 1 B
H DIT Q
Product- | | |
D— term ' ~ >C
selection | !
D_ matrix | | MUX 2 EN
[V CLR
O 2
1
' DO Voe—J MUX 3
== Shared
04 expander N
| MUX 4
36 lines 15 expander product
from PIA terms from other

macrocells



MAX Il CPLD’ler LUT mantik, Klasik CPLD’ler ise AND/OR

Dizgesi icerir
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(a) Look-up table logic. A 1 is stored at
each product term address.
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(b) AND/OR array logic
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MAX Il CPLD’lerin satir ve sutun i¢
baglanti duzenegi klasik CPLD’ler ise
kanal tipi i¢c baglanh duzenegi igerir.

LABs
D/

S|EEEEE
S|[E = EEE

(a) Row/column interconnects

(b) Channel-type interconnect



Function block (FB)

Function block (FB)

Xilinx CoolRunner Il CPLD'nin
yapisi
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CoolRu

unner II'nin PLA yapili fon

ksiyonel diyagrami
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Product-term // , Sum-term |,
array array

Associated logic
for each macrocell




% 2 I\ ABCD A
i (Y |
y N\ ABCD *
i P/
+ [\ ABCD %
o
L [\ 7ABCD |
o
, [\ ABCD &
.4
7 [\ ABCD *
2o A
P N\ ABCD )
o _/
|
1
> R
2o 5
Product-term L/ , Sum-term |,
array 4 2 array /]
Z?—‘ Z;-\ A Zr\A (Ij E”.j “““ 16 16 macrocells
ABCD + ABCD + ABCD + ABCD

ABCD + ABCD + ABCD




Data inputs < Data output

Select (0 selects Dy, 1 selects D)



Global Global
] Parallel expanders clear  clock
: from other
magrocells
From
{><> MUXS 1O
Z ,
4 ) [ Q To 1/O
N PRE
L )—— A MUX |
71 S ) >—— ~ —pc
T : MUX 2
- —{ | EN
7
‘ — E/ CLR
A1 )i “
I Dc
‘ Voe—1/ MUX 3
Lo Shared
°< expander ~
; i ® > MUX 4
36 lines 15 expander product
from PIA terms from other

macrocells



Toplamlarin ¢arpimi fonksiyonunu elde
etmek i¢cin macrocell’in kullanimi

Global Global

Parallel expanders clear  clock
from other
macrocells

From
MUX 5 /O

' - To /O
— mux 1 | FRE
i

i

36 lines 15 expunder product
from PIA terms from other
macrocells




Kayith ¢ikis elde etmek i¢cin macrocell’in
kullanimi

Global Global
Parallel expanders clear clock

From
MUX 5 /O

To 1/O

e

36 lines 15 expuander product
from PIA terms from other
macrocells




Xilinx CoolRunner Il CPLD nin
macrocell yapisi.

MUX 6

PTA —
CTS —
GSR —
GND —

Feedback
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Kombinasyol mantik ¢ikisinin
kullaniimasi

Feedback

Mllrx 6 1o AIM
PTA —
CIS —
GSR —
GND —
From
1/0)
MUX 8
MUX 2
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====4
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7
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Kayith (sirall) mantik ¢ikisinin
kullanimi

Feedback

MUX 6 o AIM

PTA —
CTS —
GSR —
GND —

From

1/0

To 1/O

00U

/
7
//
Product-term
2 :; 2 f; array
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from AIM MUX 1
Vee (1)
GND (0)
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FPGA'ler

Alan programlanabilir ge¢it dizgesi (field programmable gate
array), FPGA, CPLD’lerden farkli bir mimari kullanir.
Tanimlanabilir, ayarlanabilir, lojik bloklar (configurable logic

block), CLB, FPGA’lerin temel tasidir. CLB’lerin sayisi
thtiyaca gore arttirilabilir.

CLB’ler satir ve siitiin dliizenegine

gore yapilandirilmistir. CLB’ler 0 C?B C?B
icerisinde logic moduller birbiri ile k= Logic moaue [ ] Logic mocuie
i¢c baglantilar1 ile baglanabilir. Lojik —{ Logic mouie =1 Logic mocue
moduller genellikle bagvuru < | k== Logc modie | (&= <=1 | k=] Logc mocule
tablolar1 (LUT), ile desteklenir. pre— p—
flip-flop, ve MUX kullanilarak  pe—— . pr—
istenildiginde kombinasyonel _ g _ g

mantik ¢is1 veya sirali mantik ¢ikisi
elde edilebilir. o cae on

interconnect interconnect



FPGA'in yapisi. CLB, (configurable logic block)

Programmable
2 interconnections  p

......

H .



FPGA'ler

Mantik modiiller kombinasyonel, kayitli veya karisik olarak
kullanilabilir. Genel i¢ baglantilar her CLB’ye ortak kullanilan

isaretler ile giris ¥ cikis isaretlerini dagitir (saat 1saretide
bunlara dahildir).

FPGA’ler iiretici tarafindan g {
. o CLB CLB
programlanan hard ¢ekirdege m . m .
- . . K———>| Logic module K———> Logic module
sahip olabilirler. Bu tiir _ _
K———> Logic module K——— Logic module
, : ..
FPGA ler genel 1§1€In161’ lgln <D Kk——> Logic module | K=> <> K——>| Logic module | K=>
kullanilir. 1/0 baglantisi i¢in locd | locd 1
Interconnect interconnect
kullanilan FPGA bu ture bir | |
. . K———>{ Logic module K———> Logic module
ornektir. L -

] i

Global column Global row
interconnect interconnect



Remaining CLBs
| are programmed

by user.
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Hard core:
portion of CLBs

programmed during ——
manufacturing fora
specific function




Global column
interconnect

L {OQAPTIVE I0GIC MOQUIES).
LAB LAB
v
i ALMI | AaLmi
| A2 o — ] Aaume
" I ALM3 _ ] Aums
| |
Local : Local :
interconnect interconnect
| |
| ALMS bt o ALMS
1
A

Global row
interconnect



Inputs

Carry Register
in chain in
1 1 » Combinational
output
il\;lqzl' Rffl%el‘ — Registered
£l &l output
LUT
combinational
logic
& Y
z?(:idiil' ng‘?::er — Registered
e & output
* Combinational
v ¥ output
ALM Carry Register
out chain out
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Virtex FPGA
CLB yapisi

Confionrahle lovie hlock (CLR)



Toplamlarin ¢arpimi fonksiyonunun
genisletilmesi




Programlanabilir Mantik Devre Yazilimiarn

PLD iireten her firma kendi tirtiniine uygun yazilimi saglarlar.
Yazilimin yazilmasi, test edilmesi ve PLD’ye yiliklenmesi
asamalarim asagidaki gibi 6zetleyebiliriz..

Birinci adim gercgeklestirmek

istedigimiz mantik
fonksiyonunun devresini

tanimlamaktir. Bu islem 1ki

tir yapilir:

1.
2.

Semasi ¢izilerek
Donanim tanimlama
yazilimi ile komut
yazarak (Hardware
description language),
HDL.

l

Design entry

O Schematic
O HDL

.

Functional
simulation

P

Synthesis

l

I

Implementation

P

Timing
simulation

1

Device
programming

I

(downloading)



Programlanabilir Mantik Devre Yazilimiarn

Mantik fonksiyonun sekil ¢izerek tanimlanmasi, bilgisayar ekraninda temel
mantik gecitlerini kullanarak mantik devresinin ¢izilmesi ile olacaktir. Daha
sonra kii¢giik sekilde goriildiigii gibi sekil blok haline doniistiirtilecektir. Bu
yontemin avantaji HDL hakkinda ayrint1 bilmek zorunda degilsiniz.

& Logic2. bd!

'.JJ‘.I_: n

f” EBeieme i Logic2. bsf =13
o U 4 e

“




Programlanabilir Mantik Devre Yazilimiarn

Kod yazarak fonksiyonun tanimlanmasinda bu is 1¢in firmalar
tarafindan gelistirilen HDL (hardware description language) dili
kullanilir. Onek; VHDL veya Verilog gibi.

VHDL programi iki kisimdan olusur: Birinci

kisim giris (entity) ikinci kisim gévde A ——>D— LED1
(architecture) olarak adlandirilir. Giris

kismi, girisleri, ¢ikislart ve degiskenleri

tanimlanir. Govde kisminda ise degiskenler B i)D

aras1 boolean fonksiyonlarini tanimlanur.
VHDL esitliklerini bu programlama dilini

bilmesenizde anlayabilirsiniz. %jD

Ornek: LED1 ¢ikis1 icin VHDL fonksiyonunu yazalim;
LED1 <= ((D XOR C) XOR B) XOR A;




SPLD, FPGA Progralma

Ortami

(a) Computer

(¢) Device (d) Programming hardware (programming fixture or development board with cable for
connection to computer port)



a komut yazma ile

Text Editor

Graphic Editor ] of x|

(a) Text entry using VHDL to describe an AND-OR logic circuit

File Edit View Project Assignments Processing Tools Window File Edit View Project Assignments Processing Tools Window ii
entity AND_OR is RN -
port (A0, A1, A2, A3: in bit; X: out bit); A Al % o’_?_
end entity AND_OR; O 22 *
architecture LogicFunction of AND_OR is o3 j :D_D X
begin @
X <= (A0 and A1 and A2 and A3) or a l—vl_
(A0 and not A1 and A2 and not A3); r——)—
end architecture LogicFunction; Dc
KT | AT

(b) Schematic entry of the same AND-OR logic circuit entered in (a)




Programlanabilir Mantik Devre Yazilimiarn

VHDL program sik kullanilan fonksiyonlari tanimlamaya
ve daha sonra baska kod yazarken kullanmay1 imkan
saglar.

Ornek; aktif diisiik girisli  S-R tutucu devresi

A2 Q| Q

7

Q | ONot

Ry




A - Q] Q
%

Q | ONot

BRJ

Giris entity S_RLatch is
Kismi port (A, B: in bit; Q, QNot: inout bit);

end entity S RLatch; ™ Giris ve ¢ikis

degiskenlerinin 1simleri

Covderismy architecture Behavior of S_RLatch is

begin
Q <= not Aor not QNot; }<— Devrenin Boolean
QNot <= not B or not Q; tanimlamast

end architevc\:tgre Behavior:

Sagdaki fonksiyonun
cikist soldakine gondertilir.



Simulasyon

HDL kodlarn yazildiktan sonra (VHDL gibi), fonksiyonel
olarak devre simule edilir. Bu simulasyon HDL in bir
parc¢asidir. Ve ¢ikis degiskenlerinin girise gore degisim
egrilerini elde edebilirsiniz. Boylece hatalari belirler ve
kodlarda diizeltme yapabilirsiniz.

Iki bitlik sayicinin fonksiyonel testi sonucu elde edilen
giris 1saretlerine gore ¢ikislarin degisim diyagramu.

i h1 9b_scf - Waveform Editor =] B

Ref  [0.0ns | [*[2] Time: [0.0ns | Interval:  [0.0ns | ﬂ
0.0ns

Marne: Valul 2.5|u5 5.E!u5 ?.Elus 10.

L 1=

= Clnck ol L L) L L L L L L L

o= Clr 0 J

=g CANOt 1

—i QBNot 1 | | | \_

A of




Sentezleme —

Simulasyon sonrasi program fonksiyonu sadelestirir ve
gereksiz baglantilar kaldirir ve yeni duruma uygun
netlist, kodunu olusturur. (netlist baglant listesidir.)

_netl e Netlist
nat
nets andl) Netlist (Logic3)
net4 net<name>: instance<name>, <from>; <to>;
)i neté instances: andl, and2, and3, and4, and5, orl, inv2,
® net10 inv3, inv4;
net/ and2> Input/outputs: 11, 12, 13, 14, OL;
net9 |netg netl: andl, inportd; I1;
invl . net11l o1 net2: andl, ?nportz; 12;
I >c e .a3) net15 q—oﬂ\ oz net3: andl, inport3; 13;
A0 - l_ netl4 ) —] ./ net26 net4: and1, inport4; 14;
. netl3 net5: andl, outportl; orl, inportl;
i P e — et a2, g, 15
¢-retg) and4 net8: and2, inport3; inv2,outport1
inv3> o _T net19 net9: and2, inport4; inv4,outportl
13 l_ net23 net10: and2, outportl; orl,inport2;
AR[D—e net11: and3, inport1; inv2,outport1
inV4E | net21 net12: and3, inport2; inv3,outport1
nat22 net25 2
14 ._l_ ' andéi net13: and3, inport3; 14;

A3 D ey net14i apfj3 in-




Uygulama

Program netlistten sonra sec¢ilen elemana uygun kodlari
olusturur.




Zamanlama simulasyonu

Secilen elemana uygun kodlar olusturulduktan sonra zamanlama
simulasyonu yapilir. Bunun yapilmasinin sebebi her eleman
kendi propagasyon gecikmesine shiptir. Ser1 baglanan bloklar
arasi ¢ikista istenmeyen uyumsuzluklar olusabilir. Bu tiir
problemler hizli olan isarete gecikme koyulmasi 1le ¢oziliir.
Diizenleme sonrasi tekrar zamanlama simulasyonu calistirilir.

Al
o : 1us 4yus 8 s 12 s 16ps
Eger zamanlama hatasi R ' ' '
. . =~ A0 O
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. = Al 0 . : !
yapilabilir. ~tewo
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Aygit Programlama s

Son adim bilgisayarda elde edilen programi hedef PLA’ya
gondermektir. Bu islem i¢in programlama kablosu ve
arayuzine gereksinim duyulur.

PLDT-2 Altera firmasi
tarafindan gelistirilmis PLD o (oot
programlama kartidir.

Programlama tamamlandiktan
sonra pals lireteci, osilaskop
kullanilarak yazilan program

gercek ortamda test edilir. e s SR, o (0 10
generator ’/,) mec #2, Gutput)

\ /Ptobe ground

Ground |




Programin deneme kartina Download

Bitstream

11010001101111101001110

Target
device R s =2



Test sistemi
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(b) Movement from point to point

(a) 3-axis movement
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7-segment display driver
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Graphic Editor ] o] x]

File Edit View Project Assignments Processing Tools Window i

Click the Gate icon
1o open the symbol
selection window,

‘{>o_ =3

BRSY>Z

Libraries
Under Libraries, select s A
Primitives and highlight the ~_| \P"W&J
gate that you want to place
in the Graphic Editor screen. and3
and4

Click OK. Then place as P
many instances as required, ©
or3 -
Continue to select all the ord
gates needed and place not
them in the Graphic Editor.

(o) feancer)




Next select Pins and

highlight input or

output. Click OK
to place in the
Graphic Editor.

Continue to select all
the pins needed and
place them in the
Graphic Editor.

Libraries
Pins ﬁ
output

Name C>—




Graphic Editor
File Edit View Project Assignments Processing Tools Window

IR
1g\‘D:>—
>

@
O

Select the names
for each pin. |

B[>—
Use the connection co— =

tool to connect the | >— gD— - SEGa
A >

circuit components.

Make one connection
at a time by dragging
from one connection _“_l

point to the other. '




Graphic Editor

File Edit View Project Assignments Processing Tools Window

O P 30>7
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D=

B[ >
CC>

AlC>

JJ

SEGa




Compiler




Pins and waveform
names are assigned to
match the schematic.

To create a waveform,
select each time interval
and specify a O or | for
that time interval, one
interval at a time.

You specify the
input waveforms.
The simulation
tool produces the
output waveform.

Waveform Editor

| Name: 1 S

8 us

12 us

16 us

- SEGa
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Graphic Editor

File Edit View Project Assignments Processing Tools Window

Place and connect _|
input and output pins
the same way as you
did for the schematic.

;

@p 50>/

Segment-a Logic

DC—>———D
BCO>——m°C
SEGa ——=> SEGa
CE— B
ACO—A
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Enter segment-b schematic. E 2 Run functional simulation. ) Convert schematic to block symbol and save.

Enter segment-¢ schematic, > Run functional simulation, wd Convert schematic to block symbol and save.

Enter segment-d schematic, i 2 Run functional simulation, wP Convert schematic to block symbol and save.



Enter segment-¢ schematic. > Run functional simulation. P Convert schematic to block symbol and save.

Enter segment-f schematic. > Run functional simulation. mp Convert schematic to block symbol and save.

Y

A

o Segmantg Lagh

2 DES—D

a e T =T
A4\

Enter segment-g schematic. o Run functional simulation, m Convert schematic to block symbol and save.



Click the Clate
Kon 1o apen the
symbol selection

window.

ap 30>~

File Edit View Project Assignments Processing Tools Window

> SEGa
f > SEGh
Segment-a Logic Segment-h Logic Segment-¢ Logic
g C C
n SEGa —1B SEGh (] SEGe —=SEGe
— A —1A
A
Segment-d Logic
D e D
C = C ia TR
B> B SEGH F—=SEGd
A A
Segment-g Logie Segment-f Logic Segment-e Logke
3 )
¢ c c
. SEGe . SEGE B SEGe SEGe
B B d A

> SEGH

£ SEGe

Selet the file where you

saved the block symbals for <

the segment logie. Click OK
Contime w0 select all the
Block symbals and place
them In th Geaphic Editor

Neat select mpet and output
piors anil then intercoemect
all of the block syimbols

10 the inputs und each
block to s outpot

SEGa p—




Name:
- A
- B
m~ C
- D
- SEGa
- SEGbD
- SEGc
- SEGd
- SEGe
- SEGf

-5 SEGg

Waveform Editor _§ o] X
1us 4 us 8 us 12 us 16 us
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Graphic Editor _fof X

File Edit View Project Assignments Processing Tools Window Al

..I

2 am » ¢ . »
Place and connect =

input and output pins Segment-a Logic

the same way as you

- : SEGa ——= SEGa
did for the schematic.

SEGb —= SEGb

P07

DC>—D

SEGec ———= SEGc
BCo———C

SEGd ——= SEGd
CC———1B

SEGe ——= SEGe
ACo—A

SEGf |———> SEGf
SEGg |———— SEGg




Select Device %]

Device Family Specific Device

A

Select the device family for MAX Il EPM7032B
the target device. —__ MAX3000A ‘ EPM7064B
Select the specific device EPM71288
CYCLONE EPM7256B
STRATIX EPM7512B
STRATIX Il
STRATIX GX
APEX Il
APEX 20K
FLEX 10K
FLEX 1K
FLEX 6000
MERCURY =

in the chosen family.

o




Download complete '
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Switches connected
to device inputs

Target device

7-segment display
connected to
device outputs




