ON Semiconductor™

Octal D-Type Flip-Flop

with 3-State Outputs
With 5V—Tolerant Inputs

The MC74LVX374 is an advanced high speed CMOS octal D-type
flip—flop with 3—state outputs. The inputs tolerate voltages up to 7V,
allowing the interface of 5V systems to 3V systems.

This 8-bit D—type flip—flop is controlled by a clock input and an
output enable input. When the output enable input is high, the eight
outputs are in a high impedance state.

¢ High Speed:fhax= 160MHz (Typ) at \&c = 3.3V

* Low Power Dissipation:dc = 4uA (Max) at Ta = 25°C

¢ Power Down Protection Provided on Inputs

¢ Balanced Propagation Delays

* Low Noise: \pLp = 0.8V (Max)

¢ Pin and Function Compatible with Other Standard Logic Families
¢ Latchup Performance Exceeds 300mA

e ESD Performance: HBM > 2000V; Machine Model > 200V
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Figure 1. 20-Lead Pinout (Top View)
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CASE 967-01
PIN NAMES
Pins Function
OE Output Enable Input
CP Clock Pulse Input
DO-D7 Data Inputs
00-07 3-State Outputs

Publication Order Number:
MC74LVX374/D
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Figure 2. Logic Diagram
INPUTS OUTPUTS
OE CP Dn On OPERATING MODE
t r|1 ||_‘| Load and Read Register
L + X NC Hold and Read Register
H + X 4 Hold and Disable Outputs
: 1 rl] % Load Internal Register and Disable Outputs

H = High Voltage Level; h = High Voltage Level One Setup Time Prior to the Low—to—High Clock Transition; L = Low
Voltage Level; | = Low Voltage Level One Setup Time Prior to the Low—to—High Clock Transition; NC = No Change,
State Prior to Low—to—High Clock Transition; X = High or Low Voltage Level and Transitions are Acceptable; Z = High
Impedance State; 1 = Low-to—High Transition; += Not a Low—to—High Transition; For Icc Reasons DO NOT FLOAT
Inputs
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MC74LVX374

MAXIMUM RATINGS*

Symbol Parameter Value Unit
Vce DC Supply Voltage -0.5t0 +7.0 \%
Vin DC Input Voltage -0.5t0 +7.0 \
Vout DC Output Voltage -0.5to0 Vcc +0.5 \
1774 Input Diode Current -20 mA
lok Output Diode Current +20 mA
lout DC Output Current, per Pin +25 mA
Icc DC Supply Current, Vcc and GND Pins +75 mA
PD Power Dissipation 180 mw
Tstg Storage Temperature —65 to +150 °C

* Absolute maximum continuous ratings are those values beyond which damage to the device may occur. Exposure to these conditions or
conditions beyond those indicated may adversely affect device reliability. Functional operation under absolute—maximum-rated conditions
is not implied.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Max Unit
Vce DC Supply Voltage 2.0 3.6 Y
Vin DC Input Voltage 0 5.5 \
Vout DC Output Voltage 0 Vce \
TA Operating Temperature, All Package Types -40 +85 °C
AYAV Input Rise and Fall Time 0 100 ns/\V
DC ELECTRICAL CHARACTERISTICS

Ta = 25°C Tp =-40t085°C
vVce . _

Symbol Parameter Test Conditions \Y Min Typ Max Min Max Unit
VIH High-Level Input 2.0 15 15 \Y

Voltage 3.0 2.0 20
3.6 24 24
VL Low—Level Input Voltage 2.0 0.5 0.5 \Y
3.0 0.8 0.8
3.6 0.8 0.8
VOH High—Level Output loH = —-50pA 2.0 1.9 2.0 1.9 \%
Voltage loH = -50pA 3.0 2.9 3.0 2.9
(Vin = VjH or Vi) loH = —4mA 3.0 2.58 2.48
VoL Low-Level Output loL = 50pA 2.0 0.0 0.1 0.1 \
Voltage loL = 50pA 3.0 0.0 0.1 0.1
(Vin=VjH or Vi) loL = 4mA 3.0 0.36 0.44
lin Input Leakage Current Vjn = 5.5V or GND 3.6 +0.1 +1.0 HA
loz Maximum Three—State Vin = VL or VIH 3.6 +0.25 +2.5 HA
Leakage Current Vout = Vcc or GND
Icc Quiescent Supply Vin = Vcc or GND 3.6 4.0 40.0 pA
Current
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MC74LVX374

AC ELECTRICAL CHARACTERISTICS (Input t; = tf = 3.0ns)

Ta = 25°C Ta =—40t0 85°C
Symbol Parameter Test Conditions Min Typ Max Min Max Unit
fmax Maximum Clock Frequency Vcec =27V CL = 15pF 60 115 50 MHz
(50% Duty Cycle) C| = 50pF 45 60 40
Vcc=3.3+£0.3V C| =15pF 100 160 85
C| = 50pF 60 95 55
tPLH. Propagation Delay Vce = 2.7V CL = 15pF 8.5 16.3 1.0 195 ns
tPHL CPtoO CL = 50pF 11.0 19.8 1.0 23.0
Vcc=3.3+£03V C| =15pF 6.7 10.6 1.0 12.5
CL = 50pF 9.2 14.1 1.0 16.0
tpzL, Output Enable Time Vcec =27V CL = 15pF 7.6 14.5 1.0 17.5 ns
tpzH OEto O RL = 1kQ C| = 50pF 10.1 18.0 1.0 21.0
Vcc=3.3+£03V C| =15pF 5.9 9.3 1.0 11.0
RL = 1kQ C| = 50pF 8.4 12.8 1.0 14.5
tpLZ, Output Disable Time Vce =2.7V CL = 50pF 115 18.5 1.0 22.0 ns
tPHZ OEto O Rp = 1kQ
Vcc=3.3+£0.3V  C| =50pF 9.6 13.2 1.0 15.0
RL = 1kQ
tOSHL Output—to—Output Skew Vcec =27V CL = 50pF 15 15 ns
tOSLH (Note 1.) Vcc =3.3#0.3V  C| =50pF 15 15

1. Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device.
The specification applies to any outputs switching in the same direction, either HIGH-to—LOW (tosH() or LOW-to-HIGH (tos|_H); parameter
guaranteed by design.

CAPACITIVE CHARACTERISTICS

Ta =25°C Tp =—401t0 85°C
Symbol Parameter Min Typ Max Min Max Unit
Cin Input Capacitance 4 10 10 pF
Cout Maximum Three—State Output Capacitance 6 pF
CpDp Power Dissipation Capacitance (Note 2.) 32 pF

2. Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load.
Average operating current can be obtained by the equation: Icc(opRr) =CpD ® Vcc ® fin +Icc/8 (per flip-flop). Cpp is used to determine the
no—load dynamic power consumption; Pp = Cpp ¢ Vcc< ¢ fin + Icc * Vce.

NOISE CHARACTERISTICS (Input t; = tf = 3.0ns, C|_ = 50pF, V¢ = 3.3V, Measured in SOIC Package)

Tp = 25°C

Symbol Characteristic Typ Max Unit
VoLp Quiet Output Maximum Dynamic Vo 0.5 0.8 \%
VoLv Quiet Output Minimum Dynamic Vo -0.5 -0.8 \Y
VIHD Minimum High Level Dynamic Input Voltage 2.0 \%
VILD Maximum Low Level Dynamic Input Voltage 0.8 \Y
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TIMING REQUIREMENTS (Input t; = t; = 3.0ns)

MC74LVX374

Ta =-40
Ta =25°C to 85°C
Symbol Parameter Test Conditions Typ Limit Limit Unit
tw Minimum Pulse Width, CP Vce = 2.7V 7.5 8.0 ns
Ve =3.340.3V 5.0 55
tsu Minimum Setup Time, D to CP Vce = 2.7V 6.5 6.5 ns
Ve =3.340.3V 45 45
th Minimum Hold Time, D to CP Vce =27V 2.0 2.0 ns
Ve =3.340.3V 2.0 2.0
SWITCHING WAVEFORMS
_ Vee
Voo OE _\\50% /Z
cp 50% — GND
— GND —>  ~—tpzL tPLZ—> " HIGH
tw ] IMPEDANCE
y i - 0 _\\50% Ve /
max VoL +0.3V
tPLH tPHL —» |~——1tpzH tpHz —> e
0 0 VOH -0.3V
50% Ve 0 | /5;00 Ve
HIGH
IMPEDANCE
Figure 3. Figure 4.
< VALID >
\ Vee
D 50%
GND
—> gy
—Vce
cp 50%
GND
Figure 5.
TEST CIRCUITS
TEST POINT TEST POINT
1k0 CONNECT TO Vg WHEN
OuTPUT OuTPUT TESTING tp 7 AND tpz..
DEVICE DEVICE CONNECT TO GND WHEN
UNDER o UNDER o TESTING tpyz AND tpzp.
TEST I L TEST I L

*Includes all probe and jig capacitance

Figure 6. Propagation Delay Test Circuit

*Includes all probe and jig capacitance

Figure 7. Three—State Test Circuit
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