LS261

FEATURES

®  Fast Multiplication . . . 5-Bit Product in 26ns Typ
Power Dissipation . . . 110mW Typical

Latch Outputs for Synchronous Operation
Expandable for m-Bit-by-n-Bit Applications

Fully Compatible with Most TTL and Other Saturated
Low-Level Logic Families

®  Diode-Clamped Inputs Simplify System Design

DESCRIPTION

These low-power Schottky circuits are designed to be
used in parallel multiplication applications. They perform
binary multiplication in two's-complement form, two bits
at a time.

The M inputs are for the multiplier bits and the B inputs
are for the multiplicand. The Q outputs represent the
partial product as a recoded base-4 number. This recoding
effectively reduces the Wallace-tree hardware requirements
by a factor of two.

The outputs represent partial products in one’s complement
form generated as a result of multiplication. A simple
rounding scheme using two additional gates is needed for
each partial product to generate two’s complement.

The leading {most-significant} bit of the product is in-
verted for ease in extending the sign to square {left justify)
the partial-product bits.

The 9LS/54L261 is characterized for operatlon over the
full military temperature range of —_B5°C to 125°C; the
9L.8/74L5261 for operation from 0°C to 70°C.
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2-Bit By 4-Bit Parallel Binary Multipliers
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FUNCTION TABLE

INPUTS QUTPUTS
LATCH

CONTROL MULTIPLIER G4 Q3 Q2 a1 Qo
G M2 M1 MO
L X X X faa, @3; az; aip Qog
H L L L H L L L L
H L L H B4 B4 83 B2 Bl
H L H L 84 B4 B3 B2 Bl
H L H H B4 B3 82 B1 BO
H H L L | B B3 B2 B1 BO
H H L H B4 Ba B3 B2 B1
H H H L | B4 B4 B3 B2 B1
H H H H H L L L L

H = high level, L = tow level, X = irrelevant
640 ...Q0g = The logic level of the same output before the high-to-
low transition of G.

B4 .. .BO = The logic level of the indicated multiplicand {B) input
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LS261

Recommended Operating Conditions

2-Bit By 4-Bit Parallel Binary Multipliers

9LS/54LS 9LS/74LS Unit
Min | Nom | Max Min | Nom | Max "
Supply voltage, Vo 4.5 5 55 | 4.75 5 5.25 \'
High-level output current, loy -1 -1 mA
Low-level output current, lg|_ 4 8 mA
Width of enable pulse, ty 25 25 ns
. Any M input 174 174
Setup time, tewp Any B input__| 15 150 ne
. Any M input 0l 0l
Hold time, thold Any B input o1 o1 ns
Operating free-air temperature, Ta -b5 125 0 70 °C

} The arrow indicates that the failing edge of the enable pulse is used for reference.

Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted)

LS/54L
Parameter Test Conditions” Win 3 :yli,_s ax | Min st‘/;tl:s Max Unit
Vi 2 2 \
ViL 0.7 0.2 \
Vi Veo=MIN, Ij1=-18mA -1.5 -1.5 Vv
Vee=MIN, Vin=2V,
VoH ViL=VyLmax, lo=-1mA 25 3.4 2.7 3.4 A
v Yo =MIN, ViH=2V loL=4mA 026 | 0.4 025 04 v
oL VL=V, max ToL=BmA 0.35| 05
I Vee=MAX, V=7V 0.1 0.1 mA
||H VCC=MAX, Vg=2.7V 20 | 20 j.[A
I Vee=MAX, V=04V -0.4 -04 | mA
lost Vec=MAX -15 -100 | -15 -100 | mA
Vce=MAX, Allinputs at ov
lec Outputs open 22 38 22 40 mA

*Eor conditions shown as MIN or MAX, use the appropriate value specified

device type.

**All typical values are at Vog =

5V, T = 25°C.

+Not more than one output should be shorted at a time.

Switching Characteristics, v

under recommended operating conditions for the applicable

.c = 5V Over Recommended Free-Air Temperature Range

From To -55°C +25°C +125°C
Parameter i Unit
(input}) (output) Min I Typ [ Max | Min I Typ l Max | Min l Typ I Max
Test Conditions: C, = 15pF, R_ = 2k(} (See Fig. A, page 2-174)
tpLH 25 39 22 35 25 39
Enable G Any Q ns
TPHL ° Y 23 34 20 30 23 34
tpLH . 28 44 25 40 28 44
Al M input Any Q S
tPHL ny e Y 25 | 39 22 | 35 25 33 | "
tpLH ; 30 | 46 27 | 42 30 | 46
Any B t Any Q
tPHL e Y 27 | 4 24 | 37 = 1T a1 ] ™
Test Conditions: C, = 50pF, R. = 2k(2 (See Fig. A, page 2-174)
tPLH Enable G Any Q 30 | 44 26 | 40 30 | 4] .
TPHL 28 39 24 35 28 39
tPLH Any M input Any Q 33 49 29 45 33 49 ns
tPHL 30 | a4 26 | 40 30 | a4
tPLH Any B input Any Q 35 51 31 47 35 51 ns
tPHL 32 | 46 28 | 42 32 | 46

Note: AC specification shown under —550C and +1 250C are fi

All 50pF specifications are for 9LS only.
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or 9LS devices only.



