Programmable logic device architecture
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Transistors as switches in PLDs
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NOR-NOR logic array

A

NORIH% R NOR#4 %’é No.':sré
~ — Y —L
'—ﬁ '—|q U
[ ] — T 1
-—|q -—|q 4 Uy

faj

(h)



(" )7 : .
Shorthand” representation of logic array
Prorammani f.(A,B,C,D,E)= ABD + BCD + ABCDE
VIYIYIYIY ———— f,(A,B,C,D,E) = ABE + BCDE
;i f.(A,B,C,D,E)= ABD + BCDE + ABCD
—\" . Product Term Function(s)
_,/P Pl:E’E’E fo fs
BD: P2=B-C-D f,
N\ . P3=A-B-C-D-E fi
— P4=A4-B-E f>
BD: ¢ p5=B.-C-D-E f,
) P6=B-C-D-E f;
Y et P7=A-B-C-D f;
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Field-programmable logic array
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PLD programming technologies
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PROM structure
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Binary to gray code converter in PROM

o
Number

B; —

" 0 | 0000 0000
[ 1 0001 0001
[ 2 0010 0011

;9 3] 0011 0010

L|>C 4 | 0100 0110

[ 5 | 0101 0111
[ 6 | 0110 0101

i 1 T 0111 0100

L|>c 8 ] 1000 1100

[ 9 | 1001 1101

B, — [ 10 | 1010 1111

“ [ 11 | 1011 1110

¥ [ 12 | 1100 1010
[ 13 | 1101 1011
[ 14 | 1110 1001
JuJuuuyuuuUuuUUUU ™
Gray
Minterm code
number: 1 2 3 4 5 6 7 8 ol 10| 1| 12| 13| 14| 15 D—
o Gy = Zm(8,9,10,11,12,13,14,15)
I ] % 6= > m(45,6,7,:89,10,11)
) D6 ¢ = Zm(2,3,4,5,10,11,12,13)

Gy = Z m(1,2,5,6,9,10,13,14)



Programmable Array Logic (PAL)
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PAL realization of function
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£,(A, B, C,D) fa (A, B, C, D) = Kgﬁ + §C5+ KBCD

fu(A, B, C,D)

f,(A,B,C,D)

T

duplicated

f,(A,B,C,D)=AB+BCD

f (A,B,C,D)=ABD +BCD +ABCD



PLD output polarity options
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PLD output feedback
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PLD bidirectional pins

P4 me= Pr Prs1

| [ Feedback

Thres—state
driver
(a)
Feedbaesck = 5 Fesdbesck = 10,
T o, 9m L o, m ]
L = |l LI —t— [ lm
I (cartput] I (irpart]




PLD output options

VIV|Y

JUUU

)

=

J 1_[“:)—&

ﬁf‘D_ﬁ

AR AC AR i

Programmable output polarity

¥

Feedback

L

Threestate
driver
L1
Feedback = 5 Feedback = 10y,
| : I :
L0 = |y £ 0 —t— |0l
u [artput) -"I—F"I (irpLrt)
] fic)

Output fed back to AND array



Registered outputs
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FSM —sequence 1111 recognizer
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PAL output “macrocell”
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PAL22V10 PLD
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