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"« ADD4.ABL

nodule ADD4;

title

Michaoel Holley,

13-0ct-83

AEEL Project aenbers:!

‘4-bit ripple adder

Hichael Holley

T

cerry

RB, AL, A2.A3
88.81,82.83
$@8,81,82,83

de

Date 1/0 Rednond WA 6-0ct-83’

vice °‘16L8°;

Equations for en n-Bit ripple edder
$n = An xor Bn xor Cn
Cnt+¢t = AnBn | (An | Bn) & Cn

(An ¢ Bn | CAn | Bn) & Cn)
cro (A:;B:n) {(?a?n & ?B?n
pin 1,2,3,4;

pin 5.6.7.8;
pin 14,15,16.,17;

® Use macros to fuke sone pins!

ca
C1
€2
€3
C4

equuations

c2
c3
C4

S8
S§1
$2
83

fa

pi
pi
pi

cro <8 );

cro { carryCch,B,B> )}
n 13;

n 183

n 19;

carry(n.B.1 )
carry(R,.B,2)}
carry(R,B,3);

AB ¢ BE s CB,
A1 & B1 ¢ C1;
A2 & B2 $ C2)
A3 $ B3 $ C3)

(?87?n

Macro to generate carry signal from eadding 2 signals.
Create the text:

Many Bailey, Gerrit Barrere, Bjorn Benson, Walter Bright,
Kyu Lee, Charles Olivier, Dave Pellerin

?B?n) & C?n)};

function_teble C(L[A3.R2.A1,AR], [B3,82.81,BB1) -> [C4,83,52,51,881)

- ﬁ & ' .
L & 81
£ 5, 41
(18, 71
[12,1%51
( & 31
{ 3,181

end ADD4;
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4-bit ripple adder
Michael Holley Data 1/0 Redmond WA 6-0ct-83

Constants & Pin list for Module ADD4

Device Ut

Pin 1 ! nAH Pin 2B: ¥Ycc
Pin 2 ! Al Pin 19: C4

Pin 3 ! R2 Pin 18: C3

Pin 4 : A3 : Pin 17: S3

Pin 5 : BH Pin 16: S2

Pin 6 : Bt Pin 15: 51

Pin 7 ! B2 Pin 14: SH

Pin 8 ! B3 Pin 13: C2

Pin 9 ! Pin 12!

Pin 1B: GND Pin 11:
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4-bit ripple adder
Hichael Holley Datae I/0 Redmond WA 6-0ct-83
Eﬁuntions for Module ADD4
Device U1l:
Original Equations:
€2 = (hR1 & B! | (AL | B1) & (AB & BB | (AB 1| BB)Y & B))

c3

= (A2 & B2 | (R2 | B2) & C2)
C4 = (A3 & B3 1| (K3 | B3) & C3)
S84 = AB $ BB $ 8
§1 = A1 & BL §& (AR & BE | (AB | BB) & B
€2 = A2 § B2 § C2
§3 = A3 ¢ B3 $ C3

Expanded Equations:

€3 = (A3 ¢ (B3 §$ C33

2 = (A2 § (B2 § C2))

St = (A1 & (B1 $ aB & BR))

S8 = (AR $ B8)

C4 = (A3 & B3 | (/3 | B3 & CI)

C3 = (R2 & B2 | (A2 | B2) & C2)

C2 = (A1 & B1 t (A1 1 B1)Y & AREB & BBS

Reduced Equations:

€2 = (BB & Bl & AB | (BB & AB & Al | Bl & A1)

C3 = (B2 & C2 | (C2 & A2 | B2 & A2))

C4 = (B3 & C3 | (C3 & A3 | B3 & A3

S8 = (BH & 'AB ! 'BB & A8)

§1 = (BB & !'B1 & ARB & !A1 | (BB & Bl & ARB & A1 | C(!'EBR & Bl
& tAal I (BY & 'AB & 'Al | (iBB & Bt & AL I IB1 & !

AB & A1)

$2 = (IB2 & C2 & 'A2 | (B2 & !C2 & ifR2 | (B2 & C2 & A2 |
182 & 1C2 & A2)))

€3 = (iIB3 & C3 & A3 | (BT & tC3 & !A3 | (B3 & C3 & RI |
tg3 & C3 & A3))I)
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Datae /0

Fuse Map for Module ADD4

Device

a!
32:
64!
96!

128!
168:
192:
224:
256!
288:
328:
3s52!
384:
416
448
488:
312
344
576
688
648:
€72
784:
736!
768
888
832!
864:
8%é6:
928
968
992:
1824
1856
1ege: -
1128
1152
1184
1216
1248:

Ui

..-_-_'---x-

XXXXKRXXEX
XYAXXXXKXX
XXXRXXX KKK
KERKERK KKK

- e - o - -

AEARKEA AR
XEXXEURAXK
KARXXKKKXX
XEAXEAKKXX

P

KX RERXK KK
KEXXKKKKXKX
KENXXEKE XK

XKEXRLRK XX
122 2382333
XEXRKK XK XXX

ARBAZAXA KX

R it el
- W - e
L R Y

- an e =

KAXKXKKXXR
KXXXKEREKY
XREXXEAEKRXK
RURLKXRKERR

R e
P el

KEXXXKLKRY
KLRRRERRXY
XAXKKERUKX
ERXKAKKARYX

----------
----------
----------
..........

KXXEXXKERK
KAXXXKRXKX
KAZKRXEXKX

- o e e -

- e sm o wn - -

KEAXAZLRAEY
KXARRXRKEX
KXRKKXXKRKE

ARXBXAREREY

Redrond WA

ARXXXX XK XK
XKAKKAAKAXY
XAXARKERXEK
KAXKAXXRXK

T

RRERLARKAX
ERXAR LXK LK
XRXKXRRAKR
XUXXKKEXRXK

ERXRRKXKERR
XEAXNEAKKXR
KEEXAENR KR

- - - -

g Y S -
AXKERRHKEX
REXAXEREX KK
KXKRKZXKKR

——————————
----------
----------
----------

XRXRNRERAX

6-0ct-83
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4-bit ripple adder
Hichael Holley

Fuse Map for Hodul

Device Ul:

1288 ---—--=c==-
1312: ==-femw-=-n
13441 --Y----===
1376 XAUXKNAXKX
1488 : XXXXKXXXXK
1448 XXXXXXXXXX
1472 XXXUEXXXXX
1584 XARAKRXKEKX
1536 ~v-rmmcca--
1568 --YX--c-m=---
168B: X-X-==----=-
1632! Re=o-weme=
1664 XEXXKXKXXYX
1696 XXXXKKRXKX
1728: XXXXXXKXXX
1768 XAXXKXXXXX
1792 XXXXKNKKXK
1824 XXUXXKXXXXX
1856 XXXXXXXXXX
1888: XXXXKRXXXX
1928 XXXEXEXXXXX
1952 XXXXKXXXXX
1984 : XXNXXXKXXX
2B16: XXXXXXXXKX

- Document Generator

Data I/0

e ADD4

S ¥ .

XREXAXLKREX
XRAXUKE KKK
XRAE UKL AR K
RXRKAXKRKE
KAXKRLXEAX

KEXXEXERER
EXAXKEXERK
REXXAXRXRXX
EXXEXKEXKXX
XnKXNKKEXY
EXRXAXKAXA
KARKXAXREX

RAAXRAKKKXR

XXXXUXKXRXK
EXREXXKAXE
EEBXREARXX
KXXXKEXXRKX

Rednond ¥R

XEXARKXANK
AXLARX AKX KK
XAAREAXRXKY
XAEREEERKX
NUREKKAK KK

XXX RE N XX XEK
URKALXKRER
XX NEARX XY
EXAARXREKR
XRXXRRXKRAR
EXXRXKRX KK
XAXRXXRKAK
XARKEXKZRUY
KAXRRXLX XX
XXXARKKX XK
XRERAK R KX
AAKKRLEXEX

XX

6-0ct-82

Page 4
13-0CT-83



Page 5
ABEL Version B.B - Document Generator 13-0CT-83

4-bit ripple adder
Michael Holley Data I/0 Rednond ¥A 6-0ct-83

Test VYectors for Module ADD4

Device UL:

[QBAB BBBE --=-= === -=== ] =3 [=-=m —-== -—-m- -LLL L-L- 3
{1818 BBIB ---- === -cc= ] =) [=-== —o=u -—on -HLL H-L- ]
[B181 1118 ==-= -coc —cce ] =) [=m== —-o- ---= -HLL L-H- 1
[BBI1 1111 -=-= mmee —mee J =) [=m==m —ome —ooo -HHL H-H- 1
(BRAB 1B1B ---- —--- mmmm ] =) [mmmm meme eeee -HLH L-L- 1
[1188 B18] -~-~= ==-= === J =) [==c= =eee -=-= -HLH H-L- ]
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4-bit ripple adder
Michael Holley Deta I/70 Redmond WA €~-0ct-83

Chip diagran for Module ADD4

Device U1l

PalleL8
__________ N\ o —m——— -
t \ / 1
t . meee- |
AB 1 1 28 1 V¥cc
l I
Al 1 2 12 | C4
1 |
A2 + 3 18 1 €3
{ |
A3 t 4 17 | &3
! |
BB | § ie 1 s2
| ]
Bl 1 o 15 1 81
| |
g2 1| 7 14 | SsH
| ]
B3 1 8 13 | Cc2
| |
1 9 12 1|
| 1
GND | 1B it i
i |
| 1
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4-bit ripple adder
Michael Holley

Test Vectors for Module ADD4

Device Ul:

‘togasg

t1818
reigs
[8g11
TLEL
t1188

apad
gaig
1118
111t
1818
gidi

Document Generator

Data I/0

- - -

-

b bl bl bk Bk

Rednond WA 6e-0ct-83
«) [==>= ===m= =e==- -L}{L
- [~ === e-e- -HLL
-3 [ === ~~== ~HLL
=) [=ew= ecme ~==- =HHL
) [==mm mmmm .- -HLH
-) [~ == - ~HLH
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