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• 
• MQ~Y Belt•~· Gerrit Borrere. BJorn Benson, Unlter Bright, 
• fticho•t Holley. ICyu Lee. Cho.~les Olivier. Da.ve Pelhrin 

ftOdute AOD4l 

title 
'4-bit rippl• add•r 
Richael Holley Data l/0 RedRond WA 6-0ct-83' 

• Equations for an n-Bft rJppte adder 
• Sn • An xor Bn xor Cn 
• Cn+l • AnBn I <An I Bn> 1r Cn 
• 
• "~cro to generate carry stgno.l froft odding 2 signals. 
• Crea.te the text1 <An lr Bn I <An I Bn> &. Cn> 

R&cro 

AB,Al,A2,A3 
ea.a1,&2,B3 
sa,s1.s2 .. sa 

(A,B.n) ((?A?n & ?B?n I <?A?n l ?B?n> & C?n>>; 

pin 1,2,3,4; 
pin s.,,7,8J 
pin 14.15,1£,17; 

• Use ft&cros to fake softe p1ns1 

ca 
Cl 
C2 
C3 
C4 

tu.c ro 
·ftacro 
pin 
pin 
pin 

' a ) ; 
( corryUbB.B> ); 
13; 
18l 
19; 

equa.tions 

C2 • co.rry<A.B,l>l 
C3 • carry(A,8,2>J 
C4 • carry(A,B,3>J 

Sl • AB S BB S CIJ 
S1 • At $ 81 t C1J 
S2 • A2 $ 82 t C2J 
13 • A3 t 83 t CJJ 

• A + 8 • s 
t a, 11 -> a + a; 
r s, 41 --> 5 + 4.; 
[ 1a, 71 -> 18 + 7; 
[12.151 -> 12 + 151 
[ a, 51 -> I + 5' 
t J, 111 -> 3 + 11; 

•nd AD04J 



ABEL Version B.B - Docu~tnt Cener~tor 

4-bit ripple ~ddtr 
"ich~tl Holley D~to. I/0 Red~ond WA 

1>e11ice Ut: 

Pin 1 AB Pin 28: Vee 
Pin 2 A1 Pin 1 ': C4 
Pin 3 A2 Pin 18: CJ 
Pin 4 A3 Pin 17: SJ 
Pin 5 BB Pin 16: S2 
Pin 6 81 Pin 15: S1 
Pin 7 82 Pin 14: sa 
Pin 8 83 Pin 13: C2 
Pin 9 Pin 121 
Pin tB: GHD Pin 11 : 

6-0ct-83 

Po.ge 1 
13-0CT-S3 



4-bit ripple adder 
Michael Holley DQt4 I/0 Redftond WA 

Equations for Module ADD4 

D•vice UlJ 

Original Equations: 

6-0ct-93 

P~ge 2 
13-0CT-83 

C2 =<At & 81 I CAt l 81) & CAB~ BB I <AB I BB> & B>> 

C3 = CA2 & 82 CA2 I 82> " C2) 
C4 = <AJ It BJ ( <AJ I 83) ' CJ > 
sa = AB $ 88 $ 8 
Sl = At $ 81 $ CAB 1c BB I <AB I 8 g) t. 8) 
S2 = A2 $ 82 $ C2 
SJ • A3 $ 83 $ C3 

Exp4nded Equations: 

S3 = < A3 $ (83 $' C3)) 
S2 = <A2 $ (82 $ C2 » 
Sl = <A 1 $ <Bl $ AI & BB)) 
sa = < AB $ BB> 
C4 = <Al ' 93 I <A3 83) .. C3 > 
C3 = CA2 ' 82 I (A2 82) .. C2 > 
C2 = <At .. 81 t <A 1 81) .. AS t. BB) 

Reduced Equations: 

C2 = <BB ' 81 & AB I <BB ' AB .. Al I 81 & A 1> > 
Cl = (82 & C2 I < C2 & A2 I B2 .. A2)) 
C4 = ( 83 ' C3 I < Cl & Al I 83 ' Al>> 
sa • < BB ' !AI I !88 I. AB > 
St • ( 88 ' ! B 1 ' AB t. ! Al I <BB & 91 & AS ' Al C!BB & 81 

' ! At I (81 ' !AB c. ! A 1 I < ! BB 8. ! 8 1 ' Al !81 ' ! 
AB ' Al>>»> 

S2 • <!82 & C2 & !A2 I <82 & !C2 & !A2 I <82 l C2 & A2 I 
!82 & !C2 & A2>>> 

S3 = <~83 & C3 & !A3 I <83 & !C3 & !A3 I <83 & C3 & A3 I 
!83 & !Cl & AJ>>> 

~---------~ -------------



ABEL Ye~sion 8.8 - Docu~~nt Gener~tor 

4-bit ~ipple Qdder 
"iChQel Holley D~tn I/0 Red~ond WA 

Fuse "ap for "odule ADD4 

8 18 28 
I I ---------- ---------- ----------

32: ----- -)(- -- ---------- ----x-----
641 ------x-x- ---------- ----------
96 I --------x- ---------- ----x-----

1~8: xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx 
1fi B: xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx 
192: xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx 
224: xxxxxxxxxx X X XX XX :o:x X xxxxxxxxxx 
2561 ---------- ---------- ----------
288: ---------- ---------- x-----x---
328: ----x----- ---------- ------x---
3521 ----x----- ---------- X---------
3841 xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx 
416: xxxxxxxxxx xxxxxxx>:xx xxxxxxxxxx 
448: xxxxxxxxxx X>tXXXXXXXX xxxxxxxxxx 
4881 xxxxxxxxxx xxxxxxxxxx xxxx:ocxxxxx 
'12: ---------- ---------- ----------
544 l ------x--x ---------- -----x----
5?6: -------x-x ---------- ----x-----
,88: ------x-x- ---------- ----x-----
648: -------XX- ---------- -----x----
,?21 xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx 
784: xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx 
736: xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx 
7,81 ---------- ---------- ----------
881: -----x---- ---------- -x----x---
8321 -----x---- ---------- x------x--
8,4: ----x----- ---------- x-----x---
8961 ----x----- ---------- -x-----x--
928: xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx 
968: xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx 
9921 xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx 

18241 ---------- ---------- ----------
1856: -KX------- --x----x-- ----------
1888: · x-x------- --x---x--- ----------
1 128: -x-------- ---x--x--- ----------
11521 -x-x------ ------x--- ----------
1184: x--------- ---x---x-- ----------
121,1 x--x------ -------)(-- ----------
1248: XXXXXXXXKX XXKXXXXXXX xxxxxxxxxx 

JB 

XX 
XX 
XX 
XX 

XX 
XX 
XX 
XX 

XX 
XX 
XX 

XX 
XX 
XX 

XX 

6-0ct-83 

P•lge 3 
13-0CT-83 
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ABEL Version 8.8 - Docu~ent C~ner~tor 

4-bit ripple ~dder 
"ichQel Holley D~tc I/0 Red~ond WA 

fuse "ap for "odule ADD4 

1288: ---------- ---------- ----------
1312: ---x------ --x------- ----------
13441 --x------- ---x------ ----------
137': XXXXXXXXXX XXXXXXXKXX XXXXXXXXXX XX 
1489: XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XX 
1448: XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XX 
1472: XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XX 
1584: XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XX 
153,, ---------- ---------- ----------
15£8: --x------- --x---x--- ----------
t6aa: x-x------- --x------- ----------
1,32: x--------- ------x--- ----------
1,64: XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XX 
169': xxxxxxxxxx xxxxxxxxxx xxxx~xxxxx xx 
1728: XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XX 
17,8: XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XX 
1792! XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XX 
1824: XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XX 
18561 XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XX 
1889: XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XX 
1928: XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XX 
1952: XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XX 
1984: XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XX 
281'1 XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX XX 

6-0ct-83 

P a.g e 4 
13-0CT-83 



ABEL Version 8.8 - Docu~ent Gener~tor 

4-bit ripple adder 
"icha•t Holley DQtQ I/0 RedMond WA 6-0ct-83 

[BIBB BBBB ] -> [ ---- -lll L-L-
[1818 8818 l -) [ ---- -HLL H-L-
[8181 1118 ] -> [ ---- -HLL L- H-
[8811 t 111 . ---- ] - > [ ---- -HHL H-H-
[8838 1818 l -) ( ---- -HLH L-L-
[1188 8181 ] - > [ ---- -HLH H-L-

-------------------------------- ----~ ----

Pe&ge 5 
13-0CT-83 

J 
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ABEL Version B.B - Docu~ent Cenerntor 

4-bit ripple ndder 
Michael Holley D~tn I/0 Red~ond WA 6-0ct-83 

Chip dingraft for "odule ADD4 

PAL16L8 

----------\ 1----------
I \ I I 
I ----- I 

AB I 1 28 I Ycc 
I I 

Al I 2 19 C4 
I 

A2 I 3 18 C3 
I 

AJ I 4 17 S3 
I 

BB I 5 16 S2 
I 

81 I ' 15 Sl 
I 

82 I 7 14 SB 
I 

83 I 8 13 C2 
I 
I 9 12 
I 

GHD I 18 11 
I 
I 

-----------------------------

P a.g e 3 
13-0CT-83 
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ABEL Version B.B - Docuftent Gener~tor 

4-bit ripple ~dder 
"ichuel Holley D~td I/0 Redhond WA 

Test Vectors for "odule RDD4 

Device Ul: 

tBBBB IBBB ] -> [ ----
[1818 8818 ] -> [ ----
[8181 1118 ] -> [ ----
[8811 1111 l -> [ ----
t8B3B 1818 ] - > [ ----
[1188 8181 l -> [ ----

6-0ct-83 

-LLL L-L-
-Hll H-L-
-HLL l-H-
-HHL H-H-
-HLH L-L-
-HLH H-L-

Pflge 5 
13-0CT-83 

J 
] 

l 
l 
l 
l 

/ 

---- -- --- ----------


