SPEED/PACKAGE AVAILABILITY

54 FW 74 BF
54LS F.W 74LS BF
DESCRIPTION

This synchronous presettable decade counter features an internal carry look-ahead for ap-
plications in high-speed counting designs. Synchronous operation is provided by having all
flip-flops clocked simultaneousfy so that the outputs change coincident with each other
when so0 instructed by the count-enable inputs and internal gating. This mode of operation
eliminates the output counting spikes which are normally associated with asynchronous
(ripple clock) counters. A buffered clock input triggers the four flip-flops on the rising
(positive-going) edge of the clock input waveform.

This counter is fully programmable; that is, the outputs may be preset to either level. As
presetting is synchronous, setting up a low level at the load input disables the counter and
causes the outputs to agree with the setup data after the next clock pulse regardless of the
levels of the enabie inputs. The clear function for the 54/74L.8160 is asynchronous and a
low level at the clear input sets all four of the flip-flop outputs low regardiess of the levels of
clock, load or enable inputs.

The carry look-ahead circuitry provides for cascading counters for n-bit synchronous appli-
cations without additional gating. Instrumental in accomplishing this function are two count-
enable inputs and a ripple carry output. Both count-enable inputs (P and T) must be high to
count, and input T is fed forward to enable the ripple carry output. The ripple carry output
thus enabled will produce a high-level output pulse with a duration approximately equal to
the high-level portion of the Q A output. This high-level overflow ripple carry puise can be
used to enable successive cascaded stages. Transitions at the enable P or T inputs are al-
lowed regardless of the level of the clock input.

The 54/74LS 160 features a fully independent clock circuit. Changes made to control inputs
(enable P or T, load or clear) that will modify the operating mode have no effect until clock-
Ing occurs. The function of the counter (whether enabled, disabled, loading or counting) will
be dictated solely by the conditions meeting the stable setup and hold times.
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PARAMETER MEASUREMENT INFORMATION .
TYPICAL CLEAR, PRESET, COUNT AND INHIBIT SEQUENCES -T v
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FIGURE 1-—SWITCHING TIMES
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Load circuit is shown at front of book {totem pole outputs).
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N-BIT SYNCHRONOUS COUNTERS
This application demonstrates how the look-ahead carry circuit can
be used to implement a high-speed n-bit counter. The 54/74LS 160
will count in BCD. Virtually any count mode (modulo-N, N{-toNg,
N 1-to-maximum) can be used with this fast look-ahead circuit.
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SWITCHING CHARACTERISTICS V(g - 5V, Ta = 25°C

54/74 54/74L8
Cp=15pF CL=15pF
TEST CONDITIONS Ry =400 Ry =2KQ
FROM T0
PARAMETER INPUT OUTPUT MIN TYP MAX MIN TYP MAX UNIT
fClock Clock frequency 25 32 25 32 MHz
tw(Clock) Width of clock 25 25 ns
input pulse
tw(c|ear) Width of clear 20 20 ns
input pulse
tsetup  Input setup time DaA-Op 15 ns
Enable P 20
Load 25
ABC,D Q ot
Enable P, Q 20t
Enable T
Load Q 20t
tHold input hold time Any 0 ns
AB.C,D 25t
Others 10t
Propagation delay time
tPLH Low-to-high Clock Carry 23 35 23 35 ns
tPHL High-to-low 23 35 23 35
tPLH Low-to-high Clock Q 13 20 16 24
(load input high)
tPHL High-to-low 15 23 18 27
tPLH Low-to-high Clock Q 17 25 17 25
(load input low)
tPHL High-to-low 19 29 19 29
tPLH Low-to-high Enable T Carry 10 14 15 23
tPHL High-to-low 10 14 15 23
tPHL High-to-low Clear Q 20 30 26 38

Load circuit and typical waveforms are shown at the front of section.

SPEED/PACKAGE AVAILABILITY PIN CONFIGURATION
54 FW 74 B.,F
54LS FW 74LS BF B,F,W PACKAGE

T
DESCRIPTION cuean [ [l vee
This synchronous presettabie binary counter features an internal carry look-ahead for ap- cvocx [Z] [18] miprie canray ouTeuT
plications in high-speed counting designs. Synchronous operation is provided by having all 2 (3] [a,
flip-flops clocked simultaneously so that the outputs change coincident with each other o [3] ) n
when so instructed by the count-enable inputs and internal gating. This mode of operation weors | G o "
eliminates the output counting spikes which are normally associated with asynchronous
(ripple clock) counters. A buffered clock input triggers the four flip-flops on the rising o4} ER
(positive-going) edge of the clock input waveform. enasie o [7] [ enasie v
This counter is fully programmable; that is, the outputs may be preset to either level. As sl [2]oso
presetting is synchronous, setting up a low level at the load input disables the counter and
causes the outputs to agree with the setup data after the next clock pulse regardiess of the
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levels of the enable inputs. The clear function for the 54/74LS161 is asynchronous and a
low level at the clear input sets all four of the flip-flop outputs low regardless of the levels of
clock, load or enable Inputs.

The carry look-ahead circuitry provides for cascading counters for n-bit synchronous appli-
cations without additional gating. Instrumental in accomplishing this function are two count-
enable inputs and a ripple carry output. Both count-enable inputs (P and T) must be high to
count, and input T is fed forward to enable the ripple carry output. The ripple carry output
thus enabled will produce a high-level output pulse with a duration approximately equal to
the high-level portion of the Qa output. This high-leve!l overtlow ripple carry pulse can be
used to enable successive cascaded stages. Transitions at the enable P or T inputs are al-
lowed regardless of the level of the clock input.

The 54/74L.8161 features a fully independent clock circuit. Changes made to control inputs
{enable P or T, load or clear) that will modify the operating mode have no effect until clock-
ing occurs. The function of the counter (whether enabled, disabled, loading or counting) will
be dictated solely by the conditions meeting the stable setup and hold times.
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PARAMETER MEASUREMENT INFORMATION
TYPICAL CLEAR, PRESET, COUNT, AND INHIBIT SEQUENCES
Illustrated below is the following sequence:

1. Clear outputs to zero

2. Preset to binary twelve

3. Count to thirteen, fourteen, fifteen, zero, one, and two
4. Inhibit
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NOTES

A. The input pulses are supplied by a generator having the following characteristics: PRR <
1MHz, Duty Cycle < 50%, Z 4 > 500 t; < 1508, 4 S 6ns,

8. Qutputs Qp and caryy are lested at 1 +16, where t,, is the bit time when all outputs are
fo

W.
C. Vygt ~ 1.3V.
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FIGURE 2—VOLTAGE WAVEFORMS
NOTES

A. The input pulses are supplied by generators having the foliowing characteristics:
PRR=1MHz, Duty cycle S 50%, Z,,4 = 50Q, t; < 15ns, Y < 6ns.

B. Enable P and T setup times are measured at hio

C. Vigr ~ 1.3V.

Load circuit is shown at tront of book (totem pole output).

TYPICAL APPLICATION DATA

N-BIT SYNCHRONOUS COUNTERS

This application demonstrates how the look-ahead carry circuit can
be used to implement a high-speed n-bit counter.The 54/74LS161
will count In binary. Virtually any count mode {(modulo-N, N1-toNg,
N{-to-maximum) can be used with this fast look-ahead circuit.
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SWITCHING CHARACTERISTICS vge = 5V, Ta = 25°C

54/74 54/74L8
Ci=15pF C=15pF
TEST CONDITIONS R_=4009 R =2kQ
FROM TO
PARAMETER INPUT | OUTPUT |MIN TYP | MAX |MIN |TYP | MAX | UNIT
fciock Clock frequency 25 | 32 26 | 32 MHz
tw (Clock) Width
of clock 25 25 ns
input pulse
tw (Clear) Width
of clear 20 20 ns
Input pulse
tgetup Input setup time | Da—-Dp 15 ns
Enable P 26
Load 25
A.B,CD Q ot
Enable P, Q 20t
Enable T
Load Q 20t
tHoid npat hold time Any ] ns
AB,C.D 25t
Others 1ot
Propagation delay time
tpLy Low-to-high Clock Carry 23 | 38 23 | 38 ns
tpHL High-to-low 23 | 35 23 35
tpLH Low-to-high Clock Q 13 | 20 16 | 24
{load input high)
tpHL High-to-low 15 23 18 27
tpLH Low-to-high Clock Q 17 25 17 25
(load input low)
tpHL High-to-low 19 | 29 19 | 28
tpLH Low-to-high Enable T Carry 10 14 15 23
tpHL High-to-low 10 14 15 23
tpyy High-to-low Clear Q 20 | 30 26 38

Load circuit and typical waveforms shown at the front of section.

SPEED/PACKAGE AVAILABILITY

54 FW 74 BF
5418 FW 74LS BF
DESCRIPTION

This synchronous presettable decade counter features an internal
carry look-ahead for applications in high-speed counting designs.
Synchronous operation is provided by having all flip-flops clocked
simultaneously so that the outputs change colncident with each
other when so instructed by the count-enable inputs and internal
gating. This mode of operation eliminates the output counting
spikes which are normally associated with asynchronous (ripple
clock) counters. A buffered clock input triggers the four flip-flops on
the rising (positive-going) edge of the clock Input waveforms.

This counter is fully programmable; that is, the outputs may be pre-
set to either level. As presetting is synchronous, setting up a low
level at the load input disables the counter and causes the outputs
to agree with the setup data after the next clock puise regardless of
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the levels of the enable inputs. The clear function for the
54/74L5162 is synchronous and a low level at the clear input sets
all four of the flip-flop outputs low after the next clock pulse, re-
gardless of the levels of the enable inputs. This synchronous clear
allows the count length to be modified easily as decoding the maxi-~
mum count desired can be accomplished with one external NAND
gate. The gate output is connected to the clear input to synchron-~
ously clear the counter to 0000 (LLLL).

The carry look-ahead circuitry provides for cascading counters for
n-bit synchronous applications without additional gating. instru-~
mental in accomplishing this function are two count-enable inputs
and a ripple carry output. Both count-enable inputs (P and T) must
be high to count, and input T is fed forward to enable the ripple
carry output. The ripple carry output thus enabled will produce a
high-level output pulse with a duration approximately equal to the
high-level portion of the Qa output. This high-level overflow ripple
carry pulse can be used to enable successive cascaded stages.
Transitions at the enable P or T inputs are allowed regardless of the
level of the clock input.

The 54/74LS 162 features a fully independent clock circuit. Changes
made to control inputs (enable P or T, load or clear) that will modify
the operating mode have no effect until clocking occurs. The func-
tion of the counter (whether enabled, disabied, foading or counting)
will be dictated solely by the conditions meeting the stable set up
and hold times.
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SWITCHING CHARACTERISTICS vig = 5V, Tp = 25°C

54/74 54/74L8
Cp-15pF CL-15pF
TEST CONDITIONS Ry, =400Q Ry =2KQ
FROM TO
PARAMETER INPUT OUTPUT |MIN {TYP [ MAX |MIN [TYP | MAX | UNIT
fClock Clock
frequency 25 | 32 25 | 32 MHz
tw(Clock) Width
of clock 25 25 ns
input puise
twiClear) Width
of clear 20 20 ns
input pulse
tsatup INPut
setup time Da-Dp 15 ns
Enable P 20
Load 25
Clear 20
A,BCD Q ot
Enable P, Q 20t
Enable T
Load Q 20t
Clear Q 20t
tHold Input hold time Any 0 ns
A,B,C,D : 25t
Others 10t
Propagation delay time|
tpLH Low-to-high Clock Carry 23 | 35 23 | 35 | ns
tpHL High-to-low 23 | 35 23 | 35
tpLH Low-to-high Clock Q 13| 20 16 | 24
tpHL High-to-low 15 | 23 18 | 27
(load input high)
tpLH Low-to-high Clock l Q 17 | 25 17 | 25
(load input iow)
tpHL High-to-low 19 | 29 19 | 29
tpLH Low-to-high Enable T Carry 10 | 14 15 | 23
tpHL High-to-low 10 | 14 15 | 23
tpHt High-to-low Clear Q 20 | 30 26 | 38

Load circuit typical and waveforms are shown at the front of section.
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PARAMETER MEASUREMENT INFORMATION
TYPICAL CLEAR, PRESET, COUNT AND INHIBIT SEQUENCES
Hiustrated below Is the following sequence:

1. Clear outputs to zero

2. Preset to BCD seven

3. Count to eight, nine, zero, one, two, and three
4. inhibit
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A. The input pulses are supplied by g having the g : PRR < 1

MHz, duty cycle < 50%, Zq = 50 @ t;< 15 ns, {; S B ns,
B. Enable P and enable T setup times are measured at t, o

C. Vigr = 1.3V.
FIGURE 2-SWITCHING TIMES
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NOTES:

A. The input puises are supplied by a generator having the following characteristics: PRR <
1MHz, duty cycle < 50%, = 50 Q; t; < 15 ns, i < 6 ns: vary PRR to measure fp,,.

B. Outputs Qp and carry are tested at t, +10 where 1, is the bit time when all outputs are
low.

C. Vig = 1.5V.

Load Circuit information is shown at the front of the book.

FIGURE 1-SWITCHING TIMES

TYPICAL APPLICATION DATA
N-BIT SYNCHRONOUS COUNTERS
This application demonstrates how the lock-ahead carry circuit can
be used to implement a high-speed n-bit counter. The 54/74LS162
will count in BCD. Virtually any count mode (modulo-N, Ni-toNp,
N 1-to-maximum) can be used with this fast look-ahead circuit.
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