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Semiconductor

54AC/74AC377 ¢ 54ACT/74ACT377
Octal D Flip-Flop with Clock Enable

General Description Features

The *AC/'ACT377 has eight edge-triggered, D-type flip-flops @ Ideal for addressable register applications

with individual D inputs and Q outputs. The common buf-  m Clock enable for address and data synchronization
ered Clock (CP) input loads all flip-flops simultaneously, applications

when the Clock Enable (CE) is LOW. Eight edge-triggered D flip-flops

The register is fully edge-triggered. The state of each D in- Buffered common clock

put, one setup time before the LOW-to-HIGH clock tran- Outputs source/sink 24 mA

sition, is transferred to the corresponding flip-flop’s Q out- See '273 for master reset version

put. The CE input must be stable only one setup time prior See '373 for transparent latch version

to the LOW-to-HIGH clock transition for predictable opera- See '374 for TRI-STATE® version

tion. 'ACT377 has TTL-compatible inputs
Standard Military Drawing (SMD)

— 'AC377: 5362-88702

— 'ACT377: 5362-87607

Ordering Code: see section 8
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Mode Select-Function Table

uts
Operating Mode Inputs Outp
CcP CE Dp Q,
Load ‘1’ e H H
Load ‘0’ el L L L H = HIGH Volage Level
L = LOW Voltage Leve!
X
Hold (Do Nothing) |~ H NoChange | , _ |\ era
X H X No Change /" = LOW-to-HIGH Clock Transition
Logic Dilagram
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TL/F/8861-5

Please note that this diagram is provided only for the understanding of logic operations and should not ba used to estimate propagation delays.
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Absolute Maximum Rating (Note 1)

If Miiitary/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for avallabliity and specHications.

Supply Voitage (Vce)

DC Input Diode Current (i)

V= —0.5V
V| = Voo + 0.5V
DC input Voltage (V))

DC Output Diode Current (Iok)

Vo = —0.5V
Vo = Vg + 0.5V
DC Output Voltage (Vo)

DC Output Source
or Sink Current (1)

OC V¢ or Ground Current
per Output Pin (Igc or Ignp)

Storage Temperature (Tgtg)
Junction Temperature (T ;)

cowp
PDIP

-0.5Vto +7.0v

—20 mA
+20 mA

—0.5Vto Ve + 0.5V
-20mA
+20mA

~0.5¥ toto Ve + 0.5V
150 mA

+50 mA
—65°Cto +150°C

175°C
140°C

Note 1: Absolute maximum ratings are those values beyond which damage
1o the device may occur. The databook spacifications should be met, without
axception, 0 ensura that the system design is reliable over its power supply,
tempevature, and output/input loading variables. National does not recom-
mend operation of FACT™ circuits outside databook specifications.

DC Characteristics for 'AC Family Devices

Recommended Operating

Conditions
Supply Voltage (Vco)
'AC
'ACT
Input Voltage (V)
Output Voltage (Vo)
Operating Temperature (Ta)
74AC/ACT
54AC/ACT

Minimum Input Edge Rate (AV/At)
'AC Devices
VN from 30% to 70% of Ve
Vec @ 3.3V, 4.5V, 5.5V
Minimum Input Edge Rate (AV/At)
"ACT Devices
Vin from 0.8V to 2.0V
Voo @ 4.5V, 5.5V

2.0Vto 6.0V
4.5Vt05.5V

0Vto Ve
0Vto Vee

—40°Cto +85°C
—55°Cto +125°C

125 mV/ns

125mV/ns

Note 2: See individual datashests for those devices which differ from the

typical input rise and fall times noted hers.

74AC §4AC 74AC
Symbol Parameter Vee Ta = +25°C Ta= Ta = Units Conditions
) —55°Cto +125°C | —40°Cto +85°C
Typ Guaranteed Limits
VIH Minimum High Level | 3.0 1.5 2.1 2.1 2.1 Vour = 0.1V
Input Voltage 4.5 2.25 3.15 3.15 3.15 \ or Vg — 0.1V
55 2.75 3.85 3.85 3.85
Vi Maximum Low Level | 3.0 1.5 09 0.9 0.9 Vourt = 0.1V
Input Voltage 45 2.25 1.35 1.35 1.35 v orVgg — 0.1V
5.5 2.75 1.65 1.65 1.65
Von Minimum High Level | 3.0 | 299 29 2.9 2.9 lout = —50 nA
Output Voltage 45 | 449 | a4 4.4 44 v
5.5 5.49 5.4 54 5.4
*ViN = ViLorViy
3.0 2.56 2.4 2.46 —12mA
45 3.86 37 3.76 v loH —24 mA
5.5 4.86 4.7 4.76 —24 mA
VoL Maximum Low Level | 3.0 | 0.002 | 0.1 0.1 0.1 loyt = 50 nA
Output Voltage 45 | 0.001 0.1 0.1 0.1 v
55 | 0.001 0.1 0.1 0.1
*ViN = ViLor Vi
3.0 0.36 0.50 0.44 12mA
45 0.36 0.50 0.44 v lot 24 mA
5.5 0.36 0.50 0.44 24 mA
Y} Maximum Input 55 0.1 £1.0 410 A V| = Vge, GND
Leakage Current

*All outputs loaded; thresholds on input associated with output under test.
TMaximum test duration 2.0 ms, one output loaded at a time.
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DC Characteristics for 'AC Famlly Devices (continued)

74AC 54AC 74AC
Symbol Parameter Vee Ta = +25°C Ta= Ta = Units Conditions
V) A -55°Cto +125°C | —40°Cto +85°C
Typ Guaranteed Limits
loLp TMinimum Dynamic 5.5 50 75 mA | Vo p = 1.65V Max
lowp | Qutput Current 55 -50 -75 mA | Voup = 3.85V Min
Icc Maximum Quiescent ViN = Vce
. | 160. X A
Supply Current 55 80 g0.0 80.0 “ or GND
*All outputs loaded; thresholds on input associated with output under test.
tMaximum test duration 2.0 ms, one output loaded al a time.
Note: ||y and Icc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5V Vcc.
Icc for 54AC @ 25°C is identical to 74AC @ 25°C.
DC Characteristics for ’ACT Family Devices
74ACT 54ACT 74ACT
Vee Ta = Ta=
t Ta = +25°
Symbol Parameter V) A 25°C _55°Cto 1 125°C | —40°C to + 85°C Units Conditions
Typ Guaranteed Limits
VIH Minimum High Level | 4.5 1.5 2.0 2.0 2.0 v Vout = 0.1V
Input Voltage 5.5 1.5 2.0 2.0 2.0 orVeg — 0.1V
ViL Maximum Low Level | 4.5 1.5 08 0.8 0.8 v Vout = 0.1V
Input Voltage 55 1.5 0.8 08 0.8 orVgg — 0.1V
VoH Minimum High Level | 45 | 4.49 4.4 4.4 4.4 v lout = —50 pA
Output Voltage 55 | 549 5.4 5.4 5.4
*VIN = VjLorViy
4.5 3.86 3.70 3.76 v | —24mA
5.5 486 470 476 OH -24mA
VoL Maximum Low Levet | 4.5 | 0.001 0.1 0.1 01 v lout = 50 pA
Output Voitage 55 | 0.001 0.1 0.1 0.1
*VIN = ViLorViy
45 0.36 0.50 0.44 v | 24 mA
55 0.36 0.50 0.44 oL 24 mA
IiN Maximum Input 65 +01 £10 10 pA Vi = Vg, GND
Leakage Current
lccT Maximum 5.5 06 16 15 mA VI = Vge — 2.1V
lcg/Input
loLp ‘tMinimum Dynamic 5.5 50 75 mA | VoLp = 1.65V Max
lop | OutPutCurrent 55 -50 -75 mA | Vonp = 3.85V Min
lcc Maximum Quiescent ViN = Vce
Supply Current 55 80 1600 800 pA or GND

*All outputs loaded; thresholds on input associated with output under test.
tMaximum test duration 2.0 ms, one output loaded at a time.
Note: Icc for S4ACT @ 25°C is identical to 74ACT @ 25°C.
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AC Electrical Characteristics: see Section 2 for Waveforms

74AC 54AC 74AC
N _ . Ta = —65°C Ta = —40°C
Symbol Parameter v(‘\:,(; .2‘ _ ;: 5 : to +125°C to +85°C Units '::g
L P CL = 50 pF CL = SOpF .
Min Typ Max Min Max Min Max
frmax Maximum Clock 33 90 125 75 75 MHz
Frequency 5.0 140 175 95 125
tPLH Propagation Delay 33 3.0 8.0 13.0 1.0 14.0 1.5 14.0 ns 23 4
CPtoQp 5.0 2.0 6.0 9.0 1.0 10.0 1.5 10.0 !
tpHL Propagation Delay 33 35 85 13.0 1.0 15.0 2.0 145 ns 2.9.4
CPto Qp 5.0 2.5 6.5 10.0 1.0 11.0 15 11.0 ’
*Voltage Range 3.3 is 3.3V 1 0.3V
Voltage Range 5.0 is 5.0V +0.5V
AC Operating Requirements: seo Section 2 for Waveforms
74AC S4AC 74AC
Ta = —55°C Ta = —40°C
- = 0,
Symbol Parameter V(c‘:lc) Tc“ _ ;: 5: to +125°C to +85°C Units ';I:
t P €L =50pF | € =50pF :
Typ Guaranteed Minimum
ts Setup Time, HIGH or LOW 33 35 5.5 7.5 6.0 ns 2.7
Dnto CP 5.0 25 4.0 6.0 45
th Hold Time, HIGH or LOW 3.3 —-20 0 1.5 0 ns 2.7
D to CP 5.0 -1.0 1.0 25 1.0
tg Setup Time, HIGH or LOW 33 4.0 6.0 8.5 7.5 ns 2.7
CEtoCP 5.0 25 4.0 6.0 45
th Hold Time, HIGH or LOW 3.3 -3.5 0 1.0 0 ns 2.7
CEtoCP 5.0 —20 1.0 20 1.0
tw CP Pulse Width 3.3 35 55 6.5 6.0 ns 23
HIGH or LOW 5.0 25 4.0 5.0 4.5

*Voltage Range 3.3 is 3.0V £0.3V
Voltage Range 5.0 is 5.0V $0.5V
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AC Electrical Characteristics: sece Section 2 for Wavetorms

74ACT 54ACT T4ACT
. _ ! Ta = -55°C Ta = —40°C
Symbol Parameter vgl(; TCA _ ;: 5: to +125°C to +85°C Units :::
L=9p CL = 50 pF CL = S0pF -
Min Typ Max Min Max Min Max
fmax | MaximumClock | 545 | 44 475 85 125 MHz
Frequency
tPLH Propagation Delay g
CP10Qp 5.0 3.0 6.5 9.0 1.0 11.0 25 10.0 ng 2-3,4
tPHL Propagation Delay
CP10Q, 5.0 3.5 7.0 10.0 1.0 12.0 25 11.0 ns 2-3,4
*Voltage Range 5.0 is 5.0V 1 0.5V
AC Operating Requirements: ses section 2 for Waveforms
T4ACT 54ACT T4ACT
Ta = —-55°C Ta = —40°C
. = 4
Symbol Parameter v(“-',‘; Té _ 5:9: to +125°C to +85°C | Units :':‘
L P CL=50pF | CL=650pF -
Typ Guaranteed Minimum
tg Setup Time, HIGH or LOW
Dy to CP 50 25 45 7.0 55 ns 2-7
th Hold Time, HIGH or LOW _
D to CP 50 1.0 1.0 1.0 1.0 ns 2.7
ts Setup Time, HIGH or LOW
TEto CP 5.0 2.5 45 7.0 55 ns 2-7
th Hold Time, HIGH or LOW _
TE to CP 50 1.0 1.0 1.0 1.0 ns 27
tw CP Pulse Width
HIGH or LOW 5.0 20 4.0 5.5 4.5 ns 23
*Voltage Range 5.0 is 5.0V 0.5V
Capacitance
Symbol Parameter Typ Units Conditions
CiN Input Capacitance 4.5 pF Vg = 5.0V
Cep Power Dissipation _
Capacitance 800 PF Ve = S0V
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