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54ABT/74ABT377C

PRELIMINARY

Octal D-Type Flip-Flop with Clock Enable

General Description

The 'ABT377C has eight edge-triggered, D-type flip-flops
with individual D inputs and Q outputs. The common buff-
ered Clock (CP) input loads all flip-flops simultaneously,
when the Clock Enable (CE) is LOW.

The register is fully edge-triggered. The state of each D in-
put, one setup time before the LOW-to-HIGH clock tran-
sition, is transferred to the corresponding flip-flop’s Q out-
put. The CE input must be stable only one setup time prior
to the LOW-t0-HIGH clock transition for predictable opera-
tion.

Features

& Clock enable for address and data synchronization
applications

@ Eight edge-triggered D flip-flops

B Buffered common clock

@ See 'ABT273C for master reset version

B See 'ABT373C for transparent latch version

8 See 'ABT374C for TRI-STATE® version

® Output sink capability of 64 mA, source capability of
32 mA

® Guaranteed 2000V minimum ESD protection

® Guaranteed latchup protection

® High impedance glitch free bus loading during entire
power up and power down cycle

® Non-destructive hot insertion capability

m Disable time less than enable time to avoid bus conten-
tion

Ordering Code: see Section 10

Connection Diagrams

Pin Assignment for
DIP, SOIC SSOP and Flatpak
— Ny
CE=—1 20]— Ve
% =12 19k=0,
Dy —3 18f~p,
D =4 17)=D0g
Q=15 180
e 15)= Q5
0, =47 14)=Dg
Dy =48 130,
e K 12~-0,
GND =~ 10 tj=cP
TL/F/11550-1
Pin Names Description
Do-D7 Data Inputs
CE Clock Enable (Active LOW)
cP Ciock Pulse Input
Qo-Q7 Data Outputs

Pin Assignment
for LCC

TU/F/11550-2
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Truth Table

Mode Select-Function Table

) Inputs Output H = HIGH Voltage Level
Operating Mode — h = HIGH Voltage Levei one setup time prior
cpP CE Dn Qn 1o the LOW-to-HIGH Clack Transition
segn L = LOW Voltage Level
Load "1 - I h H | = LOW Voltage Level one setup time prior to
e the LOW-to-HIGH Clock Transition
Load *0 - ! ! L X = Immaterial
Hold e h X No Change —/~ = LOW-t0-HIGH Clock Transition
(Do Nothing) X H X No Change
Logic Diagram
Y o 0, Dy 04 D5 D5 07
a-of>—1 |
D Q bl Q o Q D Q D Q D Q ] Q- = L Q
b CP b CP b CP p CP - CP - CP b CP rop CP
P —Dc
9 O Oy Oy o 05 % 9

TL/F/11550-3
Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays.
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377C

Absolute Maximum Ratings (Note 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.

Storage Temperature —65°Cto +150°C
Ambient Temperature under Bias —55°Cto +125°C
Junction Temperature under Bias

ESD Last Passing Voltage (Min)
DC Latchup Source Current

Over Voltage Latchup

2000V
~500 mA
Veg + 4.5V

Note 1: Absolute maximum ratings are values beyond which the device may
be damaged or have its useful life impaired. Functional operation under

these conditions is not implied.

Note 2: Either voltage limit or current fimit is sufficient to protect inputs.

Ceramic —55°Cto +175°C
Plastic —55°Cto +150°C Recommended Operating
Vge Pin Potential to ae
Ground Pin —-0.5Vto +7.0V So?\'d:\tlgntsT t
_ ree Air Ambient Temperature
Input Voltage (Note 2) 0.5Vto +7.0V Military _55°Cto +125°C
Input Current (Note 2) —30mAto +5.0mA Commercial —40°C to +85°C
Voltage Applied to Any Output Supply Voltage
in the Disabled or Military +4.5Vto +5.5V
Power-Off State —0.5Vto +4.75V Commercial +4.5Vto +5.5V
in the HIGH State —0.5Vto Vee Minimum Input Edge Rate (AV/AY
Current Applied to Output Data Input 50 mV/ns
in LOW State (Max) Twice the rated gL (mA) Enable input 20 mV/ns
DC Electrical Characteristics
ABT377C i,
Symbol Parameter Units | Vec Conditions
Min Typ Max
ViH Input HIGH Voltage 2.0 \ Recognized HIGH Signal
ViL Input LOW Voitage 0.8 \ Recognized LOW Signal
Vep Input Clamp Diode Voltage -1.2 \ Min | iy = —18 mA
VoH Output HIGH Voltage 54ABT/74ABT | 25 loH = —3mA
B4ABT | 20 vV | Min | Igy = —24mA
74ABT | 20 oy = —32mA
VoL Output LOW Voltage 54ABT 0.55 v Min loL = 48 mA
74ABT 0.55 loL = 64 mA
li Input HIGH Current 5 ViN = 2.7V (Note 2)
A | Max
5 # VIN = Vce
Isvi Input HIGH Current ViN = 7.0V
Breakdown Test 7 A | Max
e Input LOW Current -5 ViN = 0.5V (Note 2)
—5 | BA | Max|y o~ oov
Vio Input Leakage Test lp =19 pA
475 v 0.0 All Other Pins Grounded
los Qutput Short-Circuit Current —100 —275 | mA | Max | Voyrt = 0.0V
IcEX Output High Leakage Current 50 MA | Max | Vout = Veo
IccH Power Supply Current 50 pA | Max [ All Outputs HIGH
IcoL Power Supply Gurrent 30 mA | Max | All Outputs LOW
lect Maximum Igc/Input Outputs Enabled Vi = Vgg ~ 2.1V
25 mA | Max | Datalnput V| = Vg — 2.1V
Ali Others at Vg or GND
lcop Dynamic I No Load 0.1 mA/ Max Outputs Open (Note 1)
' MHz One bit Toggling, 50% Duty Cycle

Note 1: For 8 bits toggling, locp < 0.5 mA/MHz,
Note 2: Guaranteed but not tested.
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AC Electrical Characteristics: see section2 (SOIC package, contact factory for DIP or SSOP)

74ABTC 54ABTC 74ABTC

Ta = +25°C Ta = —55°Cto +125°C Ta = —40°Cto +85°C Fig

Symbol Parameter Vee = +5.0V Vee = 4.5Vto 5.5V Vge = 4.5Vto 5.5V Units No.
CL = 50 pF CL = 50pF CL = 50 pF :
Min . Typ Max Min Max Min Max
fmax Max Clock MHz
Frequency
tpLH Propagation Delay | 2.2 6.5 2.2 6.5 ns 2-3.5
tPHL CP1to Op 3.1 7.3 3.1 7.3
AC Operating Requirements: see Section 2 for Waveforms
74ABTC 54ABTC 74ABTC

Ta = +25°C Ta = —55°Cto +125°C Ta = —40°Cto +85°C Fi

Symbol Parameter Vee = +5.0V Vee = 4.5Vto 5.5V Vee = 4.5Vto 5.5V Units Ng.
CL = S0pF C_ = 50 pF CL = 50pF )

Min Max Min Max Min Max
ts(H) Setup Time, HIGH 2.0 2.0 ns 2-6
ts(L) or LOW D, to CP 2.0 2.0
th(H) Hold Time, HIGH 1.8 1.8 ns 226
th(L) or LOW D, to CP 1.8 1.8
ts(H) Setup Time, HIGH 3.0 3.0 ns P
ts(L) or LOWCE to CP 3.0 3.0
th(H) Hold Time, HIGH 1.8 1.8 ns 2 g
thib) or LOWCE to CP 1.8 1.8
tw(H) Pulse Width, CP, 3.3 33 ns 2.3
twil) HIGH or LOW 3.3 3.3

Capacitance (SOIC package, contact factory for DIP or SSOP) (Note 3)
Symbol Parameter Typ Units Conditions
Cin Input Capacitance 5 pF Voo = OV, Ta = 25°C
Cout (Note 1) Qutput Capacitance 9 pF Voo = 5.0V

Note 1: Coyr is measured at frequency f = 1 MHz, per MIL-STD-883B, Method 3012,
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