TYPES SN54LS275, SN545274, SN545275,

TIL , SN74LS275, SN74S274, SN745275
LS| 4-BIT-BY-4-BIT BINARY MULTIPLIER WITH 3-STATE OUTPUTS
7-BIT-SLICE WALLACE TREES WITH 3-STATE OUTPUTS

BULLETIN NO, DL 7612121, DCTORER 1976

# ‘5274 Provides B-Bit Product in Typically SNSASI74 .. . J PACKAGE
45 ns SMNTASZM. ... JORA N PACKAGE
{TOP VIEW)
® ‘5274 Can Provide Sub-Mukiple Products wommomwurs  cese & BovUTe
for n-Bit-by-n-Bit Binary Numbers T B =
® 'L5275 and '5275 Accept 7 Bit-Slice Inputs ] | H [ |
and 2 Carry Inputs for Reduction to 4 Lines T AT

in Typically 45 ns

# These High-Complexity Functions Can Reduce
Package Count by Mearly 50% in Most oz egr? ez T Sl A
B

Paralledl Multiplier Dasigns \

* When SN748274 is Combined With SN74H183 ¥
{or SN74LS183) and Schottky Look-Ahead POMDAGUT.  WEIRR aepoutm
Adders, Multiplication Times are Typically:

positive logic: When aither (or both) & inputis) s

16-Bit Product in 75 ns {72 ns} {are} high, all eight cutputs are off.
32-Bit Product in 116 ns (132 ns)

SMNSALS2Y5, SNS4327E . . . JPACKAGE

description SN74LSZ7E, SN748275 .. J DR N PACKAGE
{TOF VIEW!
These high-complexity Schottky-clamped TTL cir-
cuits are designed specifically to reduce the delay SLICE INPUTS SLICE AND CARRY QUTPUTS
time required to perform high-speed parallel binary vee TE N R
multiplication and significantly reduce package Wl 1w | sl 11| In] W] 1)
count, The 'S274 js a bssic 4-bit-by-4-hit parallal ] | l ] | |
multiplier in a single package, and as such, no LR
additional components are required to obtain an 8-hit
product, For word lengths longer than 4 bits, a - 0
number of '‘S274 multipliers can be combined to
generate sub-multiple partial products. These partial o O S - I T B
products can then be combined in Wallace trees to I ] | | 1 I
ohtain the final product. See Typical Application W‘M
Data. Fl = 3 A @ P ¥ GAD
SLWCE
ILIGE INFUTS CARRY 1M il
The ‘L8275 and 'S275 expandable bit-slice Wallace
trees have been designed to accept up to seven positive lagic: When § is high, all four outputs are off.

bitslice inputs and two carry thputs from previous
slices for reduction to four lires,
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TYPES SN54LS275,SN545274, SN545275, SN741L8275, SN745274, SN748275
4-BIT-BY-4-8IT BINARY MULTIPLIER WITH 3-STATE OUTPUTS
7-BIT-SLICE WALLACE TREES WITH 3-STATE OUTPUTS

functional block diagram

L5278, '5276
BIT.5LICE INPUTS OF 20
P
I R
wrm—ejm [t |m @ o o
rers—wl@ |3 | o i o
C B A [+ B A
[H E C X
[ B A
CAARY
L 5 PUTE
GEn
() g
C B A [+ [ A
2!!"2 gn#l cantl g+

ENABLE {13)
&

NOQTE: Whan ong of of tha £2N carry inputs # not used, it mukt ba
grounded, 1f neithar €20 carry input is uskd, both Czn
inputs ars grounded and the 21 autput is normally left

OPED.
schematics of inputs and outputs
L5275 'S274,°5216
EQNVALENT OF TYPICAL OF ALL QUTPUTS EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
EACH INPUT
VCC'—‘ - e Voo Yoo > N
F'aq 100 & NOM : _—— vier
50 [t NOM

{NPUT -- L 4 B i |
OUTRUT INFUT e
QUTPUT
¥ 3 a %
Eratile G: Ry, - 18 ki NOM P AR
Others: Raq = 8 kil NOM
absolute maximum ratings over operating free-air temperatura range {unless otherwise notad)

Supply voltage, Vo fsee Note 1F . . 0 0 . L o L 0 o o e e e e e e e e e R
Inputvoltage: ‘L5276 . . . . . . . . . . o e e e e e e e e e e e 7Y
o B 56
Off-state output voltage: 'LS27% . . . . . . . . . . . . e e e e e e e e e e TV
5274, '5275 e e e e e e e e e e e e e e e e e e e e e e 5V
Operating frec-air termperature ranga: SN54LS, SN5AS Circuits . . . . . . . . ... .. . -85Ct0128°C

SNFALS, SNTAS Circuits . . . . .« o - < e e e e 0°C 10 70°C

Storage temperalur@ TANGE . . . . . .« . . . 4 . b s e e e e e e e —85°C 10 150°C

MOTE 1: Veoltege values are whth rerpect 19 network ground tarminal,
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TYPES SN54L5275, SN74LS5275
7-BIT-SLICE WALLACE TREES WITH 3-STATE OUTPUTS

REVISED AUGUST 1877

recommended cperating conditions

SNSALE2TS ENMLE2TE UNIT
MIN NOM MAX |MIN NOM MAX
Supply voitape, Ve 4.6 5 BS | 4.75 5 525 v
High-level gutput current, gy —1 ~26 | mA
Low-evel output curent, Iop 12 24 | ma
Operating froe-air temperature, Ty —55 125 o 70] "C
electrical characteristics over recommanded operating free-air temperature range (unless otherwise noted)
SNS4LEZS NTALSZ?E
PARAMETER TEST CONDITIONS T s UMNIT
MIN TYPF MaX |MIN TYPFI MAX
Viy High4eve] input voltage 2z 2 W
VL Low-level input vol tage 0.7 08 v
ViK Input clamp vol tage Ve =MIN, Iy = —18 mA —1.8 ~1.B ')
Yoo =MIN, ViH=2V,
Van  High-level output voltage ce H 24 32 24 31 v
‘J|L.V|LIT‘I.E)¢ |DH=MAX
Yec=MIN, |15 =12ma 025 04 025 04
VoL Low-level putput veltage ViH=2V, v
VL = V) max gL =24 mA 0.36 0.5
Off-staty Gutplt curkant, Ve = MAX, ViIH= 2V,
lOzH e GUTRE arrer ce M 20 2| ua
high-{gvel voltage applied Voe2lV
Off-state output currént W MAX, ViH=2V,
- -8 output curl ‘n . cc" X IH —20 —an| ua
|ow-level voltage applied V=04V
Input current ax Enshle G o Q.1
Iy TPut surre 4 Voo - MAX, V=7V ma
rrasi mum input voltage All othery 0.3 03 '
High-level Ensble G 20 )
I Yoo =MAN, V=27V A
IH input current All athers. ce ! 6l &0 .
L leval Enable G —0.4 —0.4
heoo e e Voo = MAX, V=04V mA
iMpur current All othare —1.2 =12
log Shert-gircuit output current Ve = MAX —30 =130 | =30 —130 | m&a
Ioe Supply current Voo = MAX 25 A0 25 40 | mA
T Ear conditions shown & MIN oF MAX, usa the aperopriate valud specified undar recommanded cperating eanditians,
% a1l typical valust sve st Vop = 5 W, T4 = 26°C.
& Mot more than one outpat should be ahorted at & Yime gnd durstion of the short-circult ehould not excesd one sacond,
switching characteristics, Ve =5V, Ta =25°C
M TO
paRAMETERT FRD TEST CONDITIONS MIN TYF MAX|UNIT
INPUT) {DUTPUT) .
" C, =45 pF, Ry =667 5, = 62
PLH Any Slice or Carry Any L L ns
TPHL Sag Note 2 42 66
PZH Cp = 45 pF, R =667 4, a 23 s
tpFL SeeNota 2 13 23
Engble G Any -
pHZ CpL =5 pF, f) =887 0, 10 15 e
tpLz See Mote 2 10 16

1 pLH= Propapation dalay time, low-tahigh-|swel cutput
L = Propagation dalay time, high-to-low-lével output
tpzH = Output onable time 1o Righ leval
tpzL = Qutpurt enable time to low |avel
tpyz = Qutput disable time fram nigh (awvel
tpL 7z = Qurpur disehle time from low lawsd

MOTE 2:

Load ¢ireult and voltage wavafarrms are shown on page 3-11,
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TYPES SN548274, SN54S8275, SN745274, SN745275
4-BIT-BY-4-BIT BINARY MULTIPLIER WITH 3-STATE OUTPUTS
7-BIT-SLICE WALLACE TREES WITH 3-STATE QUTPUTS

recommended operating conditions

SNSASITY SNT45274
SNBAS2TS SN745275 UNIT
MIN NOM MAX [MIN NOM MAX
Supply voltage, Vo 45 L] 55 | 4.75 B 525| V¥V
High-lewel cutput current, Iy -2 ~6.5] mA
Low-keve| output current, Lo 12 12| mA
Opat ating free-gir mmparature, T —BB 126 0 70| e
electrical characteristics over recommended operating free-air temperature range (unless otherwise notad}
ENBAS274 SN745274
PARAMETER TEST CONDATIONST SNB4S27E SNTA5275 UNIT
MIN TYPT MAX |MIN TYPE MAX
Wi High-level input voltage 2 F W
Wiy Lowelevel input voliage 0.8 08| v
Vig tnput clamp voltege Yoo = MIN, =—18mA -1.2 -1.2| Vv
VCC=M|N, \||'||.|=2V,
WV Hi | t vol 24 34 24 3. v
op  High-laval output voltage viL=08Y, IGH = MAX 2
Voo = MEN, VIH=2V,
W IBvel I 08 0.5 V
oL lowlevel output voltage Vi =08V, lop = 12mA
Dff-state cutput ) Ve = MAX, Vig=2V,
IozH - AtE cutpu currewl'lt ce H 50 50 | ua
high-level voltage applied Vo124V
Off-state cutput ou i, Vi = MAX, Vi 2V,
lozL ) . m?n o (H ~b0 —50 | pA
low-ievel voltage applied Vo=05Vv
1 Ingut current st maximum input voltage Voo =MAX, V=85V 1 1) mA
Ij4  High-level input current Voo = MAX, V=27V 25 25 | uh
ljL  Lowelével ingut current Voo = MAX, V=035V -0.25 ~0.25 | mA
Igs  Short-circuit qutput curren R Voo = MAX —30 —100 |-30 —100 | mA
loe  Supply current Vo= MaX 106 165 105 1656 | maA
switching characteristics over recommended ranges of Ty and Vo (unless otharwise noted}
' 4527
PARAMETERT FRom TO TEST CONDHTIONS :::::::5 $ . UMIT
TINPUT) [OUTPUT} 45275
MIN TYPE MAX |MIN TYPL MAX
Cp= ,
1PHL Any A or B 'S274}, or A H'— f;;; s 95 S0 70
. . "y L= . ns
'PLH Any Slice or Carry (75275) Ses Note 3 50 95 50 70
tp 15 45 1 30
T - CL=5PF, TR 1: s0| ™
PZL Any Enable Any Ry =400 2,
tPHZ 10 40 10 25
Saa Note 3 ns
tPLZ 10 40 10 2%

f For conditions shown as MIN or MAX, ute the spor

Al typical values are at Voo =5 V. Ta = 25°¢,

& Not maore than one output should be shorted at s time and duration of the s

1tPLH = Propegation delay time, low-to-high-avel output
tpyy = Propapatian delsy time, high-to-low-level outhut

tpppn = Output anakia
tpz L = Qurput enable

tirme to high tevel
tima to low leval

tppZ & Qutput disable tinne from high level
tpLz = Dutput disable time from low leval

NOTE 3 Losd circuit and voltage waveforms are shaown on page 3-10,

oprigta value specified under rec ommendsd aperating conditions.

hgrt-circuit should not excead oneg ascond.
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TYPES SN54LS275,SN545274, SN545275, SN74L8275, SN745274, SN748275

4-BIT-BY-4-BIT BINARY MULTIPLIER WITH 3-STATE OUTPUTS
1-BIT-SLICE WALLACE TREES WITH 3-STATE QUTPUTS

TYPICAL APPLICATION DATA

FIGURE 1-BEASIC BITSLICE WALLACE TREE

" "
fomm A T
A, ,_..._A_
*++++1' . o 7 gty par binshse
;ﬁ?wpm — — I _lﬁ;wmunﬂm
HREARBAN T——— s ——
H . |[frrzze > 1
L MMPUTADDER
. : o |
: : I ‘LEITR/'E275
: : I o |
e e s ool =
z--=wummawwq——l ™ 2= carey b P’mh‘mhi"'ﬁw"]—l Optem '}r owry bity
24 ey bt et 2T o ] I—-q- ien Bow 4] 2 oy it o Wl 2 e I£me Mt A1
St ¢ ! wea] |
. . ADDER | LE1B3 H1AY
Ls27sisars 1 T 1 e o | |
] *l' I —— _*._I
E:' bilﬂulc.nnilﬁhi [ T i:— DIt b 29 procleet eucgan
Hhn oy bt wl tha 2547 il cardy Bt ared thk
et cutpert ™A =1 el urgad
W A rwal wrw Tl IO & mwlﬂlwglnﬂ
ATV A —y i,

FIGURE 2-HIGHSPEED BITSLICE WALLACE TREE

= 7 inpuis par bit-ditk
61 ns typical propdationh tesy tine
1 174 pacheges par bit-slkon
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To final sriming sfder

FIGURE 3—MODERATE-SPEED BITSLICE WALLACE TREE

MNOTE A: Al unused lnputs must be grounded.
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TYPES SN54LS275,SN545274, SN645275, SN74LS275,SN745274, SN74S275
4-BIT-BY-4-BIT BINARY MULTIPLIER WITH 3-STATE OUTPUTS
7-BIT-SLICE WALLACE TREES WITH 3-STATE QOUTPUTS

TYPICAL APPLICATION DATA

++++H+ +++HH e
Sae Mote A See Note A ;"l‘n":::‘wwmdﬂw ik
LSZTE.I"SZTS "L8275/'5275 ;i::;m propesstion delry Hime
4 = (5ew Moo &|
i e CZ"" 'lL 2 el poesd g
Tontd —+J Opan &L
Traw —_—
TR M ——
Trea -
&+ 2T cytmats
=1 Arom m—F ik
—l = L™ anpuis
poreeeee———alf— irom n—1 trm
P ———- = .
Ir Gaa Heom B | PEW
I ?n—ﬂ e+l Fal !
T n'!Tﬂ-‘J—*ﬂl ﬂL Erom n—2 Trem
Tane1 Tm—“l—‘—"‘_ room n—1 Trwk

MNOTES: A, Ground unused [nputs.

Tia Fimpld Sunmmring Ackder

B. Thesa tutouts from pracaeding trees may go to any of the inputs of tha LE275/"5275,
C. The clreult within tha detisd lines may ke aither the basic bit-slice Watllace tree or the hlgh-speed Yallace tree, In tha latter casw
berth carry inputs of the "LS275/5275 must ba grounded,

FIGURE 4—16-BIT-SLICE WALLACE TREE FOR 32-BIT X 32-BIT MULTIPLLER
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NMOTES: A, Ground urussed inputs

B. The numbsr of bits in parsnthesss it the maximum number of bitz this trea can combine if the rermaining 'LS27E/5275 (ail having
» highar numbsar [n tha parenthesest were not connectad,

AGURE 5—7-TD-31-BITSLICE WALLACE TREE FOR UP TO 64-81T X 64-BIT MULTIPLIEAS
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TYPES SN54L5275 SN54S274,SN545275, SN74LS276, SN74S274, SN748275
4-BIT-BY-4-8IT BINARY MULTIPLIER WITH 3-STATE GUTPUTS
7-BIT-SLICE WALLACE TREES WITH 3-STATE OUTPUTS

TYPICAL APPLICATION DATA

EACH RECTAMGLE
REPRESENTS AN
B-BIT PRODUCT

2IIIPU hoif af i Kzl&ww hall uf " I

| ————— I
an‘ f Half of
l_glmper ol n y puppar half ofa; gl

zlow hall ol n x zim\-er hall ol n

Brpian o
walhal'fnfn hallnln
_giowe X 2uPper :

— — e = b = -

MNOTE A: Tha |sft-hand half of esch réactangle is the portlan of
word ons ussd 1o obtsin the product shown within the
ractangia. Similarly, the right-hend half of asch ractangis
is the portion of ward two used,

FIGURE 6—UNIVERBAL METHOD OF
ADDING -BIT PAODUCTS TO
OETAIN%N n-BIT PRODUCT
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NOTE &: Sed Note B of Figura 6 for désigring te#s with any number of inputs up 1o 31,
AGURE 9—-ARRAY ARRANGEMENT FOR VARIOUS MULTIPLIERS
INCLUDING ARRAY SUBPAODUCT ADDITIONS FOR 64-BIT X B4-BIT
MULTIPLIER
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TYPICAL APPLICATION DATA

TYPES SN541L5275,SN54S274, SN545275, SN74LS275, SN745274, SN745275

4-BIT-BY-4-BIT BINARY MULTIPLIER WITH 3-STATE OUTPUTS

7-BIT-SLICE WALLACE TREES WITH 3-STATE QUTPUTS
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TYPES SN54LS275.5N545274, SN645275,SN74L5275, SN745274,SN745275

4-BIT-BY-4-BIT BINARY MULTIPLIER WITH 3-STATE OUTPUTS

7-BIT-SLICE WALLACE TREES WITH 3-STATE GUTPUTS

TYPICAL APPLICATION DATA
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TYPES SN54LS275,SN545274, SN545275, SN74LS275, SN745274, SN745275
4-BIT-BY-4-BIT BINARY MULTIPLIER WITH 3-STATE QUTPUTS
7-BIT-SLICE WALLACE TREES WITH 3-STATE CGUTPUTS

TYPICAL APPLICATION DATA
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*Each starrad block may be either a bsasic bitslice Wallace tree{'LS275 or “S5275 only) or a hlgh-speed bit-slice Wallace tree I"LS276 plus 1/2
‘L5183 or ‘5275 plus 1/2 "H183). In sither casa tha function of the terminal Iz the same as the similarly loceted terminal of the basic bitellca
{Figura 1) or highspaed bitslice Wallace tree [Figure 2), Akc for either tree, when only five inputs of the sevan-input adder of the
LS276/'5276 are used, the remaining two inputs rmust be grounded. Whan the high-speed adder |s used, the C2° inputs of the "LE275/5275
must be grounded.

tEar impraved performance SN7ALS1EN/SN74S181 ALUs with SN745182 look-shead generators can be substliuted for the
SN74Z83/5N74L%283/3N 745283 adders. Typloally, the multiplication time will ba reduced by 18 to J2 nanosecands,

FIGURE 10—16-BIT X 16-BIT MULTIPLLER
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