Signef

FAST Products

FEATURES

o Serlal (n X 8)-bit multiplication

o Final stage adder/subtracter for
optional use in adding a B bit to
obtain SiB.

¢ Two's Complement muitiplication

¢ Cascadable for any number of
bits

e Full Adder and B -~ 1 Input
included for maximum flexibility

o Maximum clock frequency 50MHz
guaranteed

o Supply current 100mA max

DESCRIPTION

The 'F784 is a serial (n X 8)-bit multipli-
er with a final stage adder/subtracter for
optional use in adding a B bit to obtain
StB. A'B -~ 1' bit can also be added via
an internal flip-flop to achieve a 1-bit
delay. The X word is parallel loaded (8
bits wide) into latches and the Y word is
clocked in serially from a shift register.
The 'F784 is particularly useful for high-
speed digital filtering or butterfly net-
works in fast Fourier transforms.

PIN CONFIGURATION

FAST 74F784
Multiplier

8-Bit Serial/Parallel Multiplier (With Adder/Subtracter)
Preliminary Specification

TYPE TYPICAL fyax TYPICAL ?,‘r’g.‘r’kz)w"“m
74F784 65MHz 67mA

ORDERING INFORMATION

COMMERCIAL RANGE

PACKAGES Voo =5V £ 10%; Ta=0°C to +70°C
20-Pin Plastic DIP N74F784N
20-Pin Plastic SOL N74F784D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION HIGH/LOW |  WIGHILOW
Xo— X7 Multiplicand data inputs 1.0/1.0 20uA/0.8mA
Y Serial multiplier input 1.0/1.0 20uA/0.6mA
CP Clock Pulse input 1.0/1.0 20uA/0.6mA
K Serial expansion input 1.0/10 20uA/0.6mA
M Mode control input 1.0/1.0 20pA/0.6mA
PL Parallel Load input 1.0/2.0 20pA/1.2mA
A8 Add/subtract input 10/1.0 20pA/0.6mA
B, Serial B input 1.0/1.0 20uA/0.6mA
Bh-1 Delayed serial B input 1.0/1.0 20uA/0.6mA
SP Serial X.Y product output 50/33.3 1mA/20mA
StB Serial Y.Y+B output 50/33.3 1mA/20mA

NOTE:
1. One (1.0} FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

LOGIC SYMBOL
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Preliminary Specification

Muttiplier

FAST 74F784

The 'F784 is a serial/parallel 8-bit multiplier.
Also included is an adder/subtracter stage.
The X word (multiplicand) is loaded into a
ragister while simultaneously clearing the
arithmetic cell flip-flops in preparation for a
multiplication. The Y word (multiplier) is
clocked in serially.

Expansion capability is provided via the M
and K inputs. The K {cascade) input is con-
nected to the SO output of the more signifi-
cant chip. The M (mode) input is used to
determine whether the multiplicand is to be

LOGIC DIAGRAM

treated as a Two's Complement or unsigned
number.

The 'F784 has logic to enable complex arith-
metic to be performed. A serial adder/sub-
tracter enables constants to be added to the
product. Typically, this feature would be used

"in FFT butterfly networks to reduce package

count and power.

Two outputs are provided: the product X-Y
and the product X<Y+B. Because of the
internal adder/subtracter, a spesd advantage

is gained when using the 'F784 over using a
separate adder and multiplier chip.

During a multiplication operation, the first
clock cycle is used to load both the X word
(muttiplicand) and the first bit of the Y word
(operand) into the input registers. At this time
there is no valid data at the SP output, 50 that
B bits added will not give the comect sum
output. In order to load the first B bit on the
same clock as X and Y, a B,. ¢ input is
provided which delays the B data by one
clock cycle. Thus, a valid output results.
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device,
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Veo Supply voltage -05 to +7.0 v
Vin Input voltage -0.5 to +7.0 \
N Input cutrent -30 to +5 mA
Vout Voltage applied to output in High output state -0.5 to +Vc¢ \
lout Current applied to output in Low output state 40 mA
Ta Operating free-air temperature range 0to +70 °C

RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER UNIT
Min Nom Max

Vee Supply voltage 45 5.0 55 A\
Vin High-level input voltage 20 A
Vi Low-level input voltage 0.8 \
fik Input clamp current -18 mA
lon High-level output current -1 mA
loL Low-level output current 20 mA
Ta Operating free-air temperature 0 70 °C
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Multiplier FAST 74F784

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range uniess otherwise noted.)

74F784
SYMBOL PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
) Voc = MIN, Vi = MAX, +10%Vee 25 \
Vi High-level output volta
on g P ge Vip = MIN, lop = MAX 15%Vee | 27 | 3.4 v
Vee = MIN, +10%Vee 0.35 | 0.50 )
VoL Low-level output voltage ViL = MAX, gL = MAX
Vi = MiN, *+5%Vee 0.35 | 0.50 v
Vik Input clamp voltage Vee = MIN, | = Ik -0.73| -1.2 v
) Input current at maximum input voltage Voo = MAX, V= 7.0V 100 MA
I High-levet input current Voo = MAX, V| = 2.7V 20 HA
I Low-level i t P Voo = MAX, V| = 0.5V “12 | mA
ow-fevel input curren = , V= 0.
" put Cthers ce ~04 | -06 | mA
los Short-circuit output current® Ve = MAX -60 150 | mA
lec Supply current {total) Voo = MAX 67 100 | mA
NOTES:
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
2. All typical values are at Vg = 5V, Ta= 25°C.
3. Not more than one output should be shorted at a time. For testing lgg, the use of high-speed test app and/or ple-and-hoid techniques are preferable in
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature

well above norma! and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Igg tests should be performed last.

AC ELECTRICAL CHARACTERISTICS

74F784
Ta=+25°C Ta=0°C to +70°C
Vee = +5.0V Voo = +5.0V £ 10%
SYMBOL PARAMETER TEST CONDITIONS C_ = 50pF €, = 50pF UNIT
Ry = 50002 Ry = 50002
Min Typ Max Min Max
fmax Maximum clock frequency Waveform 1 50 65 50 MHz
tomL ;-?"’:"gg"" delay Waveform 2 6.0 13.0 50 145 | ns
Propagation delay
torL PlioSt B Waveform 2 5.5 120 45 135 ns
toLH Propagation delay 4.0 9 3.5 10.0
. | CP to SP Waveform 1 45 105 40 120 | ™
tPLH Propagation delay 4.0 9.0 35 10.0
i, |CPloStB Waveform 1 40 9.0 35 100 | ™
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Multiplier FAST 74F784

AC SETUP REQUIREMENTS

74F784
Ta=+25°C Ta=0°C to +70°C
Vee = +5.0V Voo = +5.0V £10%
SYMBOL PARAMETER TEST CONDITIONS C, = 50pF Cy = 50pF UNIT
R = 5002 Ry = 50002
Min Typ Max Min Max
ts(H) Setup time 13.0 14.0
) | KtoGP Waveform 3 9.0 10.0 ns
th(H) Hold time 0 ¢l
(L) K to CP Wavetorm 3 1.0 1.0 ns
ts(H) Setup time 15 16.0
to(L) Y to CP Waveform 3 15 16.0 ns
th(H) Hold time 15 15
tl) | YloCP Waveform 3 15 15 ns
ts(H) Setup time 5.0 6.0
4L X to PL Waveform 3 50 6.0 ns
th(H) Hold time 2.0 2.0
til) | Xs to PU Waveform 3 20 2.0 ns
ts(H) Setup time 7.0 8.0
U 8, to CP Waveform 3 70 8.0 ns
th(H) Hold time ¢} 0
L) B, to CP Waveform 3 0 0 ns
ts(H) Setup time 12.0 13.0
ts(L) A/S 1o CP Waveform 3 12,0 13.0 ns
th(H) Hold time 15 1.5
Wy | A/StocP Waveform 3 15 15 ns
ts(H) Setup time 4.0 5.0
te(L) Bn to CP Waveform 3 40 5.0 ns
th(H) Hold time ] 1.0
t(l) | Bnto CP Waveform 3 0 10 ns
Recaovery time

trec BL to CP Waveform 2 6.5 7.5 ns
twil) Pulse width 50 6.0 ns
tw(H) ) 5.0 6.0
(L) CP pulse width Waveform 1 50 6.0 ns
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AC WAVEFORMS
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Waveform 2. Parallel Load Pulse Width, Paraliel Load to
Output Delay and Parallel Load to Clock Recovery Time

Waveform 3. Data Setup and Hold Times

NOTE: For ail waveforms, Vy = 1.5V.
The shaded areas indicate when the input is permitted to change for predictable output performance.

TEST CIRCUIT AND WAVEFORMS
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Test Circult for Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
AL = Load resistor; see AC CHARACTERISTICS for value. FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Puise Width | ty y | tyie
see AC CHARACTERISTICS for value.
At = Termination resistance should be equal to Zoyt 74F 3.0v 1MHZz 500ns 2.5ns | 2.5ns

of pulse generators.
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