7T4VHCTS573A
Octal D-Type Latch with 3-STATE Outputs

Features General Description
B High speed: tpp =7.7ns (Typ.) at Ty = 25°C The VHCT573A is an advanced high speed CMOS octal
m High Noise Immunity: V= 2.0V, V= 0.8V latch with 3-STATE output fabricated with silicon gate

CMOS technology. It achieves the high speed operation
outputs similar toh quil\\;lacl)esntlBipolar Schgttky TTL Wt_lw_ir:e m8aitr’1-
. taining the ow power dissipation. is 8-bit
® Low Noise: V_O'-F_’ - iI'GV (Max.) D-type latch is controlled by a Latch Enable input (LE)
B Low Power Dissipation: Icc = 4UA (Max.) @ TA=25°C  and an Output Enable input (OE). When the OE input is
B Pin and function compatible with 74HCT573 HIGH, the eight outputs are in a high impedance state.

B Power Down Protection is provided on all inputs and

Protection circuits ensure that 0V to 7V can be applied to
the input and output(” pins without regard to the supply
voltage. This device can be used to interface 3V to 5V
systems and two supply systems such as battery back
up. This circuit prevents device destruction due to mis-
matched supply and input voltages.

Note:
1. Outputs in OFF-State

Ordering Information

Package
Order Number Number Package Description
74VHCTS573AM M20B 20-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300" Wide
74VHCT573ASJ M20D 20-Lead Small Outline Package (SOP), EIAJ TYPE II, 5.3mm Wide
74VHCTS573AMTC MTC20 20-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153,
4.4mm Wide

Surface mount packages are also available on Tape and Reel. Specify by appending the suffix letter “X” to the
ordering number. Pb-Free package per JEDEC J-STD-020B.

Connection Diagram Pin Description

o N Pin Names Description
o L 201 Vec Dy-D7 Data Inputs
Dy 2 =% LE Latch Enable Input
i S OE 3-STATE Output Enable Input
e K 0407 3-STATE Outputs
D; —5 16— 05
o, —{¢ 150,
0, —7 14 }—0g
D —8 13— 0
D, -9 120,

GND —{ 10 11p—LE

©1997 Fairchild Semiconductor Corporation www.fairchildsemi.com

74VHCTS573A Rev. 1.3

sindinQ J1V1S-€ Uim yoje adA1-q [e390 VELSLOHAYL



Logic Symbol Functional Description
IEEE/IEC The VHCT573A contains eight D-type latches with
Y 3-STATE output buffers. When the Latch Enable (LE)
3 ENT input is HIGH, data on the D,, inputs enters the latches.
LE —EN2 In this condition the latches are transparent, i.e., a latch
output will change state each time its D input changes.
b, —1D Yo, When LE is LOW the latches store the information that
b, —l L was present on the D inputs, a setup time preceding the
! ‘ HIGH-to-LOW transition of LE. The 3-STATE buffers are
b, — — 5 controlled by the Output Enable (OE) input. When OE is
Dy = — 0 LOW, the buffers are enabled. When OE is HIGH the
0, — I buffers are in the high impedance mode, but, this does
4 4 not interfere with entering new data into the latches.
D5 — — 05
Bg = — %
Dy =] —
Truth Table
Inputs Outputs
OE LE D o,
L H H H
L H L L
L L X Op
H X X 4
H = HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial
Z = High Impedance
Logic Diagram
Dy D, D, Dy D, Dg Dy Dy
|— ) — 0 —1D —{ D — D —1D — D — D
bl [l & o o bl [l & o o
LE LE LE LE LE LE LE LE
PO 2 e s
y
o >— | | | | |
g 0y 0y 0y 0, g Og 0,

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

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be
operable above the recommended operating conditions and stressing the parts to these levels is not recommended.
In addition, extended exposure to stresses above the recommended operating conditions may affect device reliability.
The absolute maximum ratings are stress ratings only.

Symbol Parameter Rating
Vee Supply Voltage —0.5V to +7.0V
VN DC Input Voltage —0.5V to +7.0V
VouTt DC Output Voltage
Note 2 —0.5V to Ve + 0.5V
Note 3 —0.5V to +7.0V
Ik Input Diode Current —20mA
lok Output Diode Current®) +20mA
louT DC Output Current +25mA
lcc DC V¢ /GND Current +75mA
Tste Storage Temperature —65°C to +150°C
T Lead Temperature (Soldering, 10 seconds) 260°C

Recommended Operating Conditions(®)

The Recommended Operating Conditions table defines the conditions for actual device operation. Recommended
operating conditions are specified to ensure optimal performance to the datasheet specifications. Fairchild does not
recommend exceeding them or designing to absolute maximum ratings.

Symbol Parameter Rating

Vee Supply Voltage 4.5V to +5.5V

VIN Input Voltage 0V to +5.5V
Vour Output Voltage

Note 2 0V to Ve

Note 3 0V to 5.5V

Topr Operating Temperature —40°C to +85°C

t,, tf Input Rise and Fall Time, Voo = 5.0V + 0.5V Ons/V ~ 20ns/V

Notes:

2. HIGH or LOW state. gyt absolute maximum rating must be observed.
3. When outputs are in OFF-State or when V¢ = 0V.

4. Vout < GND, VouT > Ve (Outputs Active).

5. Unused inputs must be held HIGH or LOW. They may not float.

©1997 Fairchild Semiconductor Corporation www.fairchildsemi.com
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DC Electrical Characteristics

6. Parameter guaranteed by design.

Tp =-40°C
Tp=25°C to +85°C
Symbol Parameter Vee (V) Conditions Min. | Typ. | Max. | Min. | Max. | Units
ViH HIGH Level Input 4.5 2.0 2.0 \Y,
Voltage 55 2.0 2.0
VL LOW Level Input 4.5 0.8 0.8 \Y,
Voltage 5.5 0.8 0.8
Vou | HIGH Level Output 45 |Vin=Viy |loy=-50pA | 4.40 | 4.50 4.40 %
Voltage orViL [lgy=-8mA | 3.94 3.80
VOL LOW Level OUtpUt 4.5 VIN = VIH IOL = SOHA 0.0 0.1 0.1 Vv
Voltage orV lo = 8mA 0.36 0.44
loz 3-STATE Output 5.5 ViN=VHor VL, +0.25 2.5 WA
Off-State Current Vout =Vec or GND
I |Input Leakage 0-5.5 |Vy=5.5V or GND +0.1 +1.0 | pA
Current
lcc Quiescent Supply 5.5 VN =Vece or GND 4.0 40.0 MA
Current
lcct | Maximum Igc/Input 5.5 V)N = 3.4V, Other 1.35 1.50 mA
Inputs =V or GND
IOFF Output Leakage 0.0 VOUT =5.5V 0.5 5.0 MA
Current (Power
Down State)
Noise Characteristics
Ta=25°C
Symbol Parameter Vee (V) Conditions Typ. Limits Units
Vop® | Quiet Output Maximum 5.0 C_ = 50pF 1.2 1.6 v
Dynamic Vg
Vou® | Quiet Output Minimum 5.0 C, = 50pF -1.2 -1.6 %
Dynamic Vg
Viup'® [ Minimum HIGH Level 5.0 C_ = 50pF 2.0 %
Dynamic Input Voltage
Viip'® | Maximum LOW Level 5.0 C_ = 50pF 0.8 v
Dynamic Input Voltage
Note:
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AC Electrical Characteristics

Tp =-40°C
Tp =+25°C to +85°C
Symbol Parameter Vee (V) Conditions Min. | Typ. | Max. | Min. | Max. | Units
tpLH, tpyL | Propagation Delay | 5.0 £ 0.5 C_ =15pF 77 | 123 | 1.0 | 13.5 ns
Time (LE to Op) C_ = 50pF 85 | 133 | 1.0 | 145
tpLH, tpyL | Propagation Delay | 5.0 £ 0.5 C_ =15pF 5.1 8.5 1.0 9.5 ns
Time (D to Oy) C_ = 50pF 59 | 95 | 1.0 | 105
tpzL, tpzn | 3-STATE Output 50+0.5 |R_ =1kQ |C_=15pF 6.3 | 109 | 1.0 | 125 ns
Enable Time C_ = 50pF 714 [ 119 | 10 | 135
tpLz, tpz | 3-STATE Output 5.0+0.5 |R_=1kQ |C_=50pF 88 | 11.2 | 1.0 | 12.0 ns
Disable Time
tosth, toshL | Outputto Output | 5.0+ 0.5 |7 1.0 1.0 | ns
Skew
Cin Input Capacitance Ve =Open 10 10 pF
Cout Output Capacitance Vee = 5.0V pF
Cep Power Dissipation (8) 25 pF
Capacitance
Notes:
7. Parameter guaranteed by design. tosH = |tpLH max — tPLH minl: tosHL = ItPHL max — tPHL minl
8. 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:
lcc (Opr.) =Cpp * Ve * fin + Icc / 8 (per F/F). The total Cpp when n pes. of the Latch operates can be
calculated by the equation: Cpp(total) = 14 + 13n.
AC Operating Requirements
Tp =+25°C Tp =—-40°C to +85°C
Symbol Parameter Vee (V) Min. | Typ. | Max. Min. Max. Units
tw(H) | Minimum Pulse Width (LE) 50+05 6.5 8.5 ns
ts Minimum Set-Up Time 5.0+05 1.5 1.5 ns
ty Minimum Hold Time 5005 3.5 3.5 ns
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Physical Dimensions
Dimensions are in millimeters unless otherwise noted.
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Figure 1. 20-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300" Wide
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Physical Dimensions (Continued)
Dimensions are in millimeters unless otherwise noted.

N
B
<
I
(@]
_|
(3]
N
w
>
o
o
~
o
o
<
©
()
-
Q
-
0
>
3
~
>
<
@
2
m
o
c
—+
©
c
=~
7

Figure 2. 20-Lead Small Outline Package (SOP), EIAJ TYPE Il, 5.3mm Wide
Package Number M20D
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Physical Dimensions (Continued)
Dimensions are in millimeters unless otherwise noted.
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Figure 3. 20-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide
Package Number MTC20
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