Semiconductor

54AC/7TAAC377 « 54ACT/7T4ACT377
Octal D Flip-Flop with Clock Enable

General Description Features

The 7\C/'ACT377 has eight edge-triggered, D-type flip-flops ~ is Ideal for addressable register applications
with individual D inputs and Q outputs. The common buff-  ib Clock enable for address and data synchronization
ered Clock (CP) input loads all flip-flops simultaneously, applications

when the Clock Enable (CE) is LOW. O Eight edge-triggered D flip-flops
The register is fully edge-triggered. The state of each D in- m Buffered common clock
put, one setup time before the LOW-to-HIGH clock tran- d Outputs source/sink 24 mA
sition, is transferred to the corresponding flip-flop’s Q out- 1, See '273 for master reset version
put. The CE input must be stable only one setup time prior  ; gaa '373 for transparent latch version
:ic;l:he LOW-to-HIGH clock transition for predictable opera- O See '374 for TRI-STATE® version
' O 'ACT377 has TTL-compatible inputs
O Standard Military Drawing (SMD)
— 'AC377: 5962-88702
— 'ACT377: 5962-87697
Ordering Code: sessdtin8
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Mode Select-Function Table

Operating Mode Inputs Outputs
CP CE Dn n
Load ‘1’ S~ L H H
Load ‘05 L L L H = HIGH Voltage Level
L = LOW Voltage Level
Hold (Do Nothing) H X No Change X = Immaterial
X H X No Change = LOW-to-HIGH Clock Transition

Logic Diagram
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Absolute Maximum Rating (\oe1)

If Military/Aerospace specified devices are required,

please contact the National

Semiconductor Sales

Office/Distrlbutors for availability and specifications.

Supply Voltage (Vcc)
DC Input Diode Current (lik)
V| = -0.5V
V| = VCc + 0.5V
DC Input Voltage (V])
DC Output Diode Current (lok)
Vq = —0.5V
Vo = VCc + 0.5V
DC Output Voltage (VO)
DC Output Source
or Sink Current (lo)
DC Vcce or Ground Current
per Output Pin (Ice or Ignd)
Storage Temperature (Tstg)
Junction Temperature (Tj)
CDIP
PDIP

- 0.5Vto + 7.0V

-20mA
+20 mA

-0.5V to Vcc + 0.5V
-20mA
+20 mA

- 0.5Vtoto VCc + 0.5V
+50 mA

+50mA
- 65°Cto +150°C

175°C
140°C

Note 1: Absolute maximum ratings are those values beyond which damage
to the device may occur. The databook specifications should be met, without
exception, to ensure that the system design is reliable over its power supply,
temperature, and output/input loading variables. National does not recom-

mend operation of FACTm circuits outside databook specifications.

Recommended Operating
Conditions
Supply Voltage (VCc)

'AC

2.0Vto 6.0V

'ACT 4.5Vto 5.5V
Input Voltage (V]) O0Vto Vce
Output Voltage (Vo) 0V to Vce

Operating Temperature 0 a)

TAAC/ACT - 40°Cto + 85°C

54AC/ACT - 55°Cto +125°C
Minimum Input Edge Rate (AV/At)

'AC Devices

VIN from 30% to 70% of VCc

VCc @3.3V, 4.5V, 5.5V 125 mV/ns
Minimum Input Edge Rate (AV/At)

"ACT Devices

VN from 0.8V to 2.0V

VCc @4.5V, 5.5V 125 mV/ns

Note 2: See individual datasheets for those devices which differ from the
typical input rise and fall times noted here.

DC Characteristics for 'AC Family Devices

7T4AC

Symbol Parameter vee ta= t25°C

W
Typ

VIH Minimum High Level 3.0 15 21

Input Voltage 45 2.25 3.15

55 2.75 3.85

V|L Maximum Low Level 3.0 15 0.9

Input Voltage 4.5 2.25 1.35

55 2.75 1.65

VOH Minimum High Level 3.0 2.99 29

Output Voltage 45 4.49 4.4

55 5.49 54

3.0 2.56

4.5 3.86

55 4.86

VoL Maximum Low Level 3.0  0.002 0.1

Output Voltage 45 0.001 01

55 0.001 01

3.0 0.36

45 0.36

55 0.36

IIN Maximum Input 55 +0.1

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.

54AC 74AC
ta = TA= f P
_B5°Cto + 125°C  —40°Cto +gsec  UMts  Conditions
Guaranteed Limits
21 21 VoUT = 0.1V
3.15 3.15 \ orVcc - 0.1V
3.85 3.85
0.9 0.9 vOUT = 0.1V
1.35 1.35 \Y orVcc —0.1V
1.65 1.65
2.9 2.9 [oUT = -50 ftA
4.4 4.4 v
5.4 5.4
*VIN = V|Lor V|H
24 2.46 -12 mA
3.7 3.76 \% Igh -24mA
4.7 4.76 -24 mA
01 01 I0UT = 50 /xA
01 01 v
0.1 0.1
*V/,N = V|Lor V|H
0.50 0.44 12 mA
0.50 0.44 \% Igl 24 mA
0.50 0.44 24 mA
+1.0 +1.0 jua VI = VeCiGND
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DC Characteristics for '"AC Family Devices (continued)
74AC

Symbol

®id

D
HCC

«All outputs loaded; thresholds on input associated with output under test.

Parameter

tMinimum Dynamic
Output Current

Maximum Quiescent
Supply Current

Vcc

V)

55
55

55

Ta =

Typ

+ 25°C

8.0

tMaximum test duration 2.0 ms, one output loaded at a time.

54AC

ta =

Guaranteed Limits
50
-50

160.0

Note: I|n and Ice @3.0V are guaranteed to be less than or equal to the respective limit @5.5V Vce-
Ice for 54AC @ 25°C is identical to 74AC @ 25°C.

DC Characteristics for ’ACT Family Devices

Symbol

VIH

VL

VOL

uCCT

®Iid

D
ECC

«All outputs loaded; thresholds on input associated with output under test.

Parameter

Minimum High Level
Input Voltage

Maximum Low Level
Input Voltage

Minimum High Level
Output Voltage

Maximum Low Level
Output Voltage

Maximum Input
Leakage Current

Maximum
Icc/Input

tMinimum Dynamic
Output Current

Maximum Quiescent
Supply Current

45
55

45
55

45
55

45
55

4.5
55

45
55

55

55

55
55

55

TAACT
Ta = +25°C
Typ
15 20
15 2.0
15 0.8
15 0.8
4.49 4.4
5.49 54
3.86
4.86
0.001 0.1
0.001 0.1
0.36
0.36
+0.1
0.6
8.0

tMaximum test duration 2.0 ms, one output loaded at a time.

Note: Ice for 54ACT @25°C is identical to 74ACT @25°C.

—55°Cto +125°C

54ACT

ta =

Guaranteed Limits

20
20

0.8
0.8

4.4
54

3.70
4.70

01
0.1

0.50
0.50

16

50
-50

160.0
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74AC

ta =

—55°Cto + 125°C  —40°Cto +85°C

75
-75

80.0

T4ACT

ta =

—40°Cto + 85°C

2.0
2.0

0.8
0.8

4.4
54

3.76
4.76

0.1
01

0.44
0.44

15

75
-75

80.0

Units

mA
mA

Units

mA

mA
mA

JitA

Conditions

VoLD = 1.65V Max
VoHD = 3.85V Min

VIN = vce
or GND

Conditions

VouT = 0.1V
orVcec « 0.1V

VoUuT = 0.1V
orVCc ~ 0.1V

wut = “ 50 A

*VIN — V|Lor V|H
-24 mA
OH -24mA

=QUT = 50

*VIN= V|Lor V[H

24 mA
oL 24 mA
V| = VCc, GND
V] = VCC-2.1V

VolLD = 1.65V Max
VoHD = 3.85V Min

VIN = Vcc
or GND



AC Electrical Characteristics: see Section 2 for Waveforms

Vec*

Symbol Parameter
V)
fmex Maximum Clock 33
Frequency 5.0
q.x Propagation Delay 33
CPto Qn 5.0
tpHL Propagation Delay 3.3
CPto Qn 5.0

+Voltage Range 3.3 is 3.3V 0.3V
Voltage Range 5.0 is 5.0V +0.5V

AC Operating Requirements: see Section 2 for Waveforms

Symbol Parameter

ts Setup Time, HIGH or LOW
Dnto CP

th Hold Time, HIGH or LOW
Dnto CP

ts Setup Time, HIGH or LOW
CEto CP

th Hold Time, HIGH or LOW
CEto CP

tw CP Pulse Width
HIGH or LOW

+Voltage Range 3.3 is 3.0V +0.3V
Voltage Range 5.0 is 5.0V +0.5V

74AC 54AC 74AC
o Ta = —55°C Ta = —40°C
TC"‘L‘_ 2025,5 to +125°C to +85°C
=P CL = 50 pF CL = 50 pF
Min Typ Max Min Max Min Max
90 125 75 75
140 175 95 125
3.0 8.0 130 10 140 15 14.0
2.0 6.0 9.0 10 100 15 10.0
35 85 130 10 15.0 20 145
25 6.5 10.0 10 11.0 15 11.0
74AC 54AC 74AC
_ o TA = —55°C TA = —40°C
Veer T(':AL'_ ;5 E to + 125°C to +85°C
% =°0np CL= 50pF  CL= 50pF
Typ Guaranteed Minimum
33 35 55 75 6.0
50 25 40 6.0 45
33 2.0 0 15 0
50 -1.0 10 25 10
33 40 6.0 95 75
50 25 40 6.0 45
33 3.5 0 10 0
50 2.0 10 2.0 10
33 35 55 6.5 6.0
50 25 4.0 50 45
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MHz
ns 2-3,4
ns 2-3,4
. Fig.
Units No.
ns 2-7
ns 2-7
ns 2-7
ns 2-7
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AC Electrical Characteristics: see Section 2 for Waveforms

Symbol

fmax

tpLH

tPHL

Parameter vect
V)
Maximum Clock
5.0
Frequency
Propagation Delay 50
CPto Qn '
Propagation Delay 50
CPto Qn ’

‘Voltage Range 5.0 is 5.0V +0.5V

Min

140

3.0

35

T4ACT

Ta = +25°

C

C1 = 50 pF

Typ

175

6.5

7.0

9.0

10.0

AC Operating Requirements: see Section 2 for Waveforms

Symbol

ts

*h

w

Parameter

Setup Time, HIGH or LOW
Dnto CP

Hold Time, HIGH or LOW
Dnto CP

Setup Time, HIGH or LOW
CEto CP

Hold Time, HIGH or LOW
CEto CP

CP Pulse Width
HIGH or LOW

‘Voltage Range 5.0 is 5.0V +0.5V

Capacitance

Symbol Parameter
CN Input Capacitance
CpD Power Dissipation

Capacitance

74ACT

Vce* Ta = +25°C

V) CL = 50 pF

Typ

5.0 25 4.5

5.0 -1.0 10

5.0 25 4.5

5.0 -1.0 1.0

5.0 2.0 4.0

Typ
45
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54ACT TAACT
Ta = —565°C Ta = —40°C
to + 125°C to +85°C
CL = 50 pF CL = 50 pF
Min Max Min Max
85 125
10 11.0 25 10.0
1.0 12.0 25 11.0
54ACT TAACT
Ta = —55°C TA = -40°C
to + 125°C to +85°C
CL = 50 pF CL = 50 pF

Guaranteed Minimum

Units

PF

PF

7.0

1.0

7.0

1.0

55

Conditions
Vcc = 5.0V
VCC = 5.0V

55

1.0

55

1.0

4.5

Units

MHz

ns

ns

Units

ns

ns

ns

ns

ns

Fig.
No.

2-3,4

2-3,4

Fig.

No.

2-7

2-7

2-7

2-7



