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Semiconductor
74BCT374

Octal D Flip-Flop with TRI-STATE® Outputs

General Description

The 'BCT374 is a high-speed, low-power octal D-type flip-
flop featuring separate D-type inputs for each flip-flop and
TRI-STATE outputs for bus-oriented applications. A buff-
ered Clock (CP) and Output Enable (OE) are common to all
fip-flops.

Features
® Edge-triggered D-type inputs
B Buffered positive edge-triggered clock

® TRI-STATE outputs for bus-oriented applications

8 Low Iccz through BICMOS techniques

8 Guaranteed 4000V minimum ESD protection
® Guaranteed output skew

8 Guaranteed multiple output switching specific
® Nondestructive hot insertion capability

m High impedance in power down (Izz and Vp)

ations

Ordering Code: see section 11

Logic Symbols Connection Diagram
| l | l I l | l Pin Assignment
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D, ~ —0,
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Ds ——Og
0, — — 0,
TL/F/10878-3
Pin
Names Description
Do-D7 Data Inputs
CcP Clock Puise input
(Active Rising Edge)
OE TRI-STATE Output Enable
Input (Active LOW)
0g-07 TRI-STATE Outputs
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Functional Description Truth Table -~
The 'BCT374 consists of eight edge-triggered flip-flops with Inputs internal Output
individual D-type inputs and TRI-STATE true outputs. The Register
buffered clock and buffered Output Enable are common to Dn cp OE On
all flip-flops. The eight flip-flops will store the state of their H Ve L H H
individual D inputs that meet the setup and hold time re- L Ve L L L
quirements on the LOW-to-HIGH Clock (CP) transition. With X X H X z
the Output Enablte (OE) LOW, the contents of the eight flip-
flops are available at the outputs. When the OE is HIGH, the H = HIGH Voltage Lavel
outputs go to the high impedance state. Operation of the )L(' 'I-OW Voltage Level
f i = |mmaterial
OE input does not affect the state of the flip-flops. Z = viigh Impadance
—~ = LOW-to-HIGH Clock Transition
Logic Diagram
% o L o5 D4 o5 o o
S S N S S S N e S
' [ S [+ ] CcP D CP D [ cP D ce 0 ck D
Q Q Q Q Q Q Q Q Q Q Q

%> —
% 0 0 0 0 o % o

TL/F/10878-4
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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Absolute Maximum Ratings (vote 1)

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

Storage Temperature

Ambient Temperature under Bias

—65°Cto +150°C
—55°Cto +125°C

Voltage Applied to Output

in the Disable or Power-Off State -0.5Vto +5.5V

in the High State -0.5VtoVee
Current Applied to Output

in LOW State (Max) Twice the Rated I (mA)

Junction Temperature under Bias ESD Last Passing Voltage (Min) 4000V
Piastic —55°Cto +150°C Over Voltage Latchup Vog +4.5V
vofo: Z'ILL’,?S"A}L'“' -0.5V10 +7.0V Recommended Operating
Input Voltage (Note 2) —0.5Vto +7.0V Conditions
Input Current (Note 2) —30mAto +5.0 mA Free Air Ambient Temperature
Note 1: Absolute maximum raﬁngg are valges bayond_which the dgvica may Commercial 0*Cto +70°C
mr::ngm :’;a::tiit;‘;::;ul fite impaired. Functional operation under Supply Voltgge -
Note 2: Either voltage limit or current limit is sufficient to protect inputs. Commercial +4.5Vio +5.5V
DC Electrical Characteristics
Symbol Parameter 748CT Units | Vee Conditions
Min Typ Max
ViH Input HIGH Voltage 20 v Recognized as a HIGH Signal
ViL Input LOW Voltage 0.8 v Recognized as a LOW Signal
Veo Input Clamp Diode Voltage -1.2 \' Min | = —-18mA
VoH Output HIGH Voltage 24 v Min loy= —-3mA
2.0 loH = —15mA
VoL Output LOW Voltage 0.55 v Min | loL = 64 mA
[ Input HIGH Current 5 pA | Max | Viy = 27V
| s Ton I A
e Input LOW Current =250 ] pA | Max | Viy = 0.5V
lozH Output Leakage Current 20 MA | Max | Voyt = 2.7V
lozL Qutput Leakage Current -20 HA | Max | Voyt = 0.5V
los Output Short-Circuit Current —100 —225| mA | Max | Vourt = 0V
lcex Output HIGH Leakage Current 50 wA | Max | Vout = Veo
V In k = 1.
° Putheatage Test 4.78 v 00 ;'\IIJI Oth1e$ l':i::s Grounded
1774 Bus Drainage Test 100 »A | 0.0 | Voyr = 5.25V
locH Power Supply Current 8 mA | Max | Vo = HIGH
lecL Power Supply Current 30 mA | Max | Vo = LOW
lecz Power Supply Current 10 mA | Max | Vo = HIGH Z
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AC Electrical Characteristics: See Section 8 for Waveforms and Load Configurations
74BCT 74BCT
Ta = +25°C Ta = Com Fig
Symbol Parameter Vee = +5.0V Ve = Com Units N o.
CL = S50 pF CL = 50pF -
Min Typ Max Min Max
fmax Maximum Clock Frequency 70 130 70 MHz 8-1
teLH Propagation Delay 20 54 9.1 2.0 9.1 ns a.3
tpHL Clock to Output 2.0 4.3 7.0 20 7.0
. tezu QOutput Enable Time 2.0 8.0 120 20 120 ns 8.5
tpzL 2.0 9.0 12.0 2.0 12.0
tpHz Qutput Disable Time 20 4.2 6.8 20 6.8 ns 85
tpLz 2.0 4.2 8.8 2.0 6.8
AC Oper ating Requir ements: see Section 8 for Wavetorms and Load Contfigurations
748BCT 74BCT
Ta = +25°C _ Fig.
Symbol Parameter Vee = +5.0V Ta, Ve = Com Units No.
Min Max Min Max
ts(H) Setup Time, HIGH or LOW 7.5 7.5
(L) Dn to CP 7.5 7.5 ns 8.6
th(H) Hold Time, HIGH or LOW 0 0
thil) Dnhto CP 0 0
tw(H) CP Pulse Width 4.0 4.0 ns a4
tw(L) HIGH or LOW 1.5 11.5
Extended AC Electrical Characteristics
74BCT 74BCT 74BCT
Ta = Com Ta = Com Ta = Com
Ve = Com Vee = Com Vee = Com
CL = 50 pF CL = 250 pF CL = 250 pF Fig.
Symbol Parameter 8 Outputs 1 Output 8 Outputs Units | no.
Switching Switching Switching
(Note 1) (Note 2) (Notes 1, 2)
Min Max Min Max Min Max
teLH Propagation Delay 2.0 10.2 3.0 12.0 4.0 15.0 ns 8.3
tPHL Clock to Output 2.0 10.2 3.0 12,0 4.0 15.0

Note 1: This specification is guaranteed but not tested. The limits a

to-low, etc.).

Note 2: This specification is guaranteed but nat tested. The fimits r
the standard AC load. This specification pertains to singls output

pply to propagation delays for all paths described switching in phase (i.e., all low-to-high, high-

epresent propagation delays with 250 pF load capacitors in place of the 50 pF load capacitors in
switching only.

@
~
L

Capacitance
Symbol Parameter Typ Units Conditions
CiN Input Capacitance 6.0 pF Voo = 5.0V
Cout Qutput Pin Capacitance 9.0 pF Vee = 5.0V
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