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National Semiconductor

74VHC373 @ 74VHCT373

Octal D-Type Latch with TRI-STATE® Outputs

General Description

The VHC/VHCT373 is an advanced high speed CMOS octal
D-type latch with TRI-STATE output fabricated with silicon
gate CMOS technology. It achieves the high speed opera-
tion similar to equivalent Bipolar Schottky TTL while main-
taining the CMOS low power dissipation. This 8-bit D-type
latch is controlied by a latch enable input (LE) and an output
enable input (OE). The latches appear transparent to data
when latch enable (LE) is HIGH. When LE is low, the data
that meets the setup time is latched. When the OE input is
high, the eight outputs are in a high impedance state.

An input protection circuit ensures that 0V-7V can be ap-
plied to the input pins without regard to the supply voltage.
This device can be used to interface 5V to 3V systems and
two supply systems such as battery back up. This circuit
prevents device destruction due to mismatched supply and
input voltages.

Features
m High Noise Immunity:

VHC Vi = Vi = 28% Vg (Min)

VHCT Vg = 2.0V, V). = 0.8V
B Power Down Protection:

VHC Inputs Only
VHCT Inputs and Outputs

m Low Noise:

VHC VgLp = 0.6V (typ)
VHCT VoLp = 0.8V (typ)

m Low Power Dissipation:

loc = 4 pA (Max) @ To = 25°C

m Balanced Propagation Delays: tp 4 = tpHi
B Pin and Function Compatible with 74HC/HCT373

Ordering Code: sce Section 6

Commercial :1:::::: Package Description
74VHC373M M20B 20-Lead Molded JEDEC SOIC
74VHC373Sd M20D 20-Lead Molded EIAJ SOIC
74VHC373MSC MSC20 20-Lead Molded EIAJ Type 1 SSOP
74VHC373MTC MTC20 20-Lead Molded JEDEC Type 1 TSSOP
74VHC373N N20A 20-Lead Molded DIP
74VHCT373M M20B 20-Lead Molded JEDEC SOIC
74VHCT3738J M20D 20-Lead Moided EIAJ SOIC
74VHCT373MTC MTC20 20-Lead Molded JEDEC Type 1 TSSOP
74VHCTA73N N20A 20-Lead Molded DIP

Note: Surface mount packages are also available on Tape and Reel. Specify by appending the suffix letter
“X" to the ordering code. EIAJ Type 1 SSOP available on Tape and Rael only, order MSCX.

Connection Diagram

Pin Assignment for
DIP, SSOP, TSSOP and SOIC

Logic Symbol
IEEE/IEC
OF EN _ 7
LE c1 oE 1
0,2
Dy > vhH—% D3
D = f— 04 D, =44
Dz — e 02 o —5
DS a— T 03 0, =16
D, —1 f— 0, D, 7
0y — Lo, e E
D5 — L. 0 bl ¢
6ND —{ 10
0; — — 0y

20 Ve Pin Names Description
19f=o0, Dp-D7 Data Inputs

180, LE Latch Enable Input
17=D0g —

1600, OE Output Enable input
1505 0Op-07 TRI-STATE Outputs
14]—05

13}=10,

120,

tif=LE

TL/F/11555-1

TL/F/11555-2
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Functional Description Truth Table

The VHC/VHCT373 contains eight D-type latches with TRI- inputs Outputs
STATE standard outputs. When the Latch Enable (LE) input —

is HIGH, data on the Dy, inputs enters the latches. In this LE OE Dn On
condition the latches are transparent, i.e., a latch output will X H X z
change state each time its D input changes. When LE is H L L L
LOW, the latches store the information that was present on

the D inputs a setup time preceding the HIGH-to-LOW tran- H L H H
sition of LE. The TRI-STATE standard outputs are con- L L X Go

trofled by the Output Enable (OE) input. When OE is LOW,

H = HIGH Voltage Level
the standard outputs are in the 2-state mode. When OE is L = LOW Voltage Level
HIGH, the standard outputs are in the high impedance mode )Z( = :*"9“ 'tml?eldance
i H ;- i i = Immateriai
:Dal::;]:lglss does not interfere with entering new data into the Op = Previous Op before HIGH to Low transition of Latch Enable

Logic Diagram
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TL/F/11555-3
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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Absolute Maximum Ratings (ote 1)
Supply Voltage (Voo)
DC Input Voltage (V|N)

DC Output Voltage (Vout)

—0.5Vto + 7.0V
—0.5Vto + 7.0V

VHC —0.5Vto Ve + 0.5V
VHCT* —0.5Vto +7.0V
Input Diode Gurrent (lik) —20 mA
Qutput Diode Current (VHC) +20 mA
(VHCT) —20 mA

DC Output Current (lout) +25 mA
DC Vg/GND Current (Icc) +75 mA

Storage Temperature (TsTg)

Lead Temperature (T|)
(Soldering, 10 sec)
*WouT > Vg only if outputis in H or Z state.

—65°Cto +150°C

260°C

Note 1: Absolute Maximum Ratings are values beyond
which the device may be damaged or have its useful life
impaired. The databook specifications should be met, with-
out exception, to ensure that the system design is reliable
over its power supply, temperature, and output/input load-
ing variables. National does not recommend operation oul-
side databook specifications. :

Recommended Operating

Conditions
Supply Voltage (Veo) :
VHC 20Vto + 5.5V
VHCT 45Vto + 5.5V
Input Voltage (Vin) 0Vto + 5.5V
Output Voitage (VouT) 0V to Voo
Operating Temperature (TopR)
74VHC/VHCT —40°Cto +85°C

Input Rise and Fall Time (t;, t)

Voo = 3.3V £0.3V (VHC only) 0 ~ 100 ns/V
Voo = 5.0 £0.5V 0 ~ 20 ns/V
DC Characteristics for 'VHC Family Devices
74VHC 74VHC
" Vec Ta = —40°C - -,
Symbol Parameter =+ Units Conditions
3 ) Ta 25°C to +85°C i ) itio
Min Typ Max Min Max
Vin High Level 20 1.50 1.50 v
Input Voltage | 3.0-5.5 | 0.7 Voe 0.7 Vg
ViL Low Level 2.0 0.50 0.50 v
Input Voltage | 3.0—-55 0.3Vee 0.3Vee
VoH High Level 2.0 1.9 2.0 1.9 VIN = ViH loH = —50 pA
Output 3.0 29 3.0 29 3% orV)L
Voltage 45 4.4 45 44
3.0 2.58 2.48 v loH = —4mA
4.5 3.94 3.80 loH = —8mA
VoL Low Level 2.0 0.0 0.1 0.1 ViN = VIH loL = 50 pA
Output 3.0 0.0 0.1 0.1 v orViL
Voltage 45 0.0 0.1 0.1
3.0 0.36 0.44 v loL = 4 mA
45 0.36 0.44 loL = B mMA
loz TRI-STATE ViN = VigorViL
Output Off- 5.5 +0.25 +25 BA | Vout = Vg or GND
State Current
IiN Input Leakage 0-55 401 1.0 pA Vin = 5.5 0r GND
. | Current
lcc Quiescent Vin = Voo or GND
Supply 55 4.0 40.0 pA
Current
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DC Characteristics for 'VHC Family Devices: sce section 2 for Wavetorms (Continued)

74VHC
Symbol Parameter \(’3;: Ta = +25°C Units Conditions ‘ ';'g
Typ Limits
**VoLp Quiet Output Maximum Dynamic Vo, 5.0 0.6 09 \ C_ = 50pF 2-11,12
**VoLv Quiet Output Minimum Dynamic Vo 5.0 —-0.6 -0.9 ' CL = 50 pF 2-11,12
**ViHD Minimum High Level Dynamic [nput Voltage 5.0 3.5 \" CL =50pF 2-11,12
**ViLD Maximum Low Level Dynamic Input Voltage 5.0 1.5 \ CL = 50 pF 211,12
**Parameter guaranteed by design.
DC Characteristics for 'VHCT Family Devices
74VHCT T4VHCT
Symbol Parameter ‘(,\(;;: Ta = +25C T?°=+;;(:C Units Conditions
Min Typ Max Min Max
Vin High Level Input Voltage 45 | 20 20 v
55. 1 20 2.0
ViL Low Level input Voltage 4.5 0.8 0.8 v
55 0.8 0.8
VoH High Level Output Voltage 45 (315 365 3.15 \ ViN = Vi | lgH = —50 pA
45 | 25 2.4 v OrViL | ion = —8mA
VoL Low Level Output Voltage 4.5 0.0 0.1 0.1 v VIN = VI | loL = 50 pA
45 0.36 044 | v OVIL [ g, = 8mA”
loz El:}rl;z;l'tATE Output Off-State 55 +0.25 +25 A \\;Iguj :IU ;r; \Cl)IrLGND
N input Leakage Current 0-5.5 $0.1 +1.0 MA | Viy = 5.5V or GND
lcc Quiescent Supply Current 55 4.0 40.0 wA | VN = Voo of GND
joer | Mexmum oo/input 55 185 150 ) mA gt':le_r I:;Xs = Vg or GND
oo | Qi omagecwnt | o9

DC Characteristics for 'VHCT Family Devices: see Section 2 for Waveforms

74VHCT:
Symbol Parameter \:3;: Ta = +25°C Units Conditions ::3
) Typ Limits ]
**Vorp | Quiet Output Maximum Dynamic Vo, 50 | 08 12 v CL=50pF | 211,12
**VoLv Quiet Output Minimum Dynamic Vo, 5.0 -0.8 =12 \ Cp = 50 pF 2-11,12
**VIHD Minimum High Level Dynamic Input Voltage 50 2.0 v CL = 50 pF 2-11;,12
**ViLo Maximum Low Level Dynamic Input Voltage 5.0 08 \ Cp = 50 pF 2-11,12
**Parameter guaranteed by design.
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AC Electrical Characteristics for 'VHC Family Devices: see Section 2 for Waveforms

74VHC 74VHC
Vee Ta = —40°C ) - Fig.
I P = ° nit! ndition:
Symbo arameter vy Ta = +25°C to +85°C Units Conditions No.
Min Typ Max Min Max
i . . 1.0 X C = 15pF
L’::: P | 33 %03 [ 70 o L L= TOPT | 28
(LE t0 Op) 95 145 1.0 16.5 C_ = 50pF
50+ 05 49 72 1.0 8.5 ns CL=15pF | ,4
6.4 9.2 1.0 10.5 CL = 50 pF
i k 4 . B =
:xt g«::;gr?:lzn 38+ 03 73 11 1.0 13.5 CL : 15 pF 2.5
(D100;) 9.8 149 1.0 17.0 e CL = 50 pF
5.0+ 05 5.0 7.2 1.0 8.5 CL = 15pF 25
6.5 9.2 1.0 10.5 Cp = 50 pF
Izt‘ 'I(;I::'I(psuIATE 33 + 03 73 114 1.0 13.5 ns RL=1k | GL=15pF 2.7.8
Enable Time 9.8 149 1.0 17.0 CL = 50 pF
50+ 05 55 8.1 1.0 9.5 ns C_ = 15pF 2.7.8
7.0 1041 1.0 11.5 CL = 50pF
tpLz TRI-STATE 3.3+03 95 132 1.0 15.0 RL=1kQ | CL=50pF
tpHz Output . ns 27,8
Disable 50+ 0.5 6.5 9.2 1.0 10.5 Cp = 50pF
Time
tosLH Output to 33103 1.5 15 ns (Note 1) CL = 50 pF
tosHL Output _
Skew 50105 1.0 10 C_ = 50 pF
CiN Input Voo = Open
Capacitance 4 10 10 pF
Cout QOutput 6 F Vee = 5.0V
Capacitance P
CeD Power (Note 2)
Dissipation 27 pF
Capacitance

Note 1: Parameter guarantoeed by design. tosLp = [teLH max — tPLH min | tosHL = [tpHL max — tprL min|

Note 2: Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without toad. Average
operating current can be obtained by the equation: lcc {opr.) = Cpp * Vo @ fin + loe/8 (per Lateh). The total Cep when n pes. of the Latch operates can be
calculated by the equation: Cppftotal) = 14 + 13n.

AC Operating Requirements for 'VHC Family Devices: see Section 2 for Waveforms

74VHC 74VHC
Vee Ta = —40°C . Fig.
Symbol Parameter = +25° Units Conditions
4 () Ta= +25°C to +85°C ! No.
Min Typ Max Min Max
tw(H) Minimum 3.3+03 5.0 5.0 ns 2.6
Pulse Width :
(LE) 50+05 5.0 5.0
ts Minimum 33+03 4.0 4.0
N ns 2-9
SetUpTime [ 54105 | 40 4.0
tH Minimum 3303 1.0 1.0
' ns 29
Hold Time 50+ 05 | 10 1.0
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AC Electrical Characteristics for "'VHCT Family Devices: sece section 2 for Waveforms

74VHCT 74VHCT
Vee Ta = —40°C " ) Fig.
Symbol Parameter = ° Units onditiohs
4 v Ta=+25°C to +85°C ¢ No.
Min Typ Max Min Max
tpLH Propagation 77 123 1.0 13.5 Cp = 15pF
tPHL DelayTime | 50 + 0.5 85 133 | 10 145 ne CL = 50 pF 26
(LE 1o Op) : - : - L P
tPLH Propagation 5.1 8.5 1.0 9.5 Cy = 15pF 05
tpHL Delay Time 50 + 05 ns = -
(Dto Oy) 5.9 9.5 1.0 105 CL = 50pF
tpzL TRI-STATE 6.3 10.9 1.0 125 R.=1kQ | C_. = 15pF
tpzn Output 5005 ns - 27,8
Enable Time 74 119 10 135 CL = 50 pF
tpLz TRI-STATE RL=1kQ | C_ = 50pF
tpHz Output 50+05 68 12| 10 120
Disable ns 27,8
Time
tosLH QOutput to (Note 1)
0SHL | Output 50 + 0.5 1.0 1.0 ns
Skew
Cin Input Vce = Open
Capacitance 4 10 10 pF
Cout Output 9 = Voo = 5.0V
Capacitance P
Cpp Power (Note 2)
Dissipation 27 pF
Capacitance

Note 1: Parameter guaranteed by design. tosi i = ftpLH Max — tpiy min |; tosHL = HpHL max — tPHL minl

Note 2: Cpp is defined as the value of the internal equivalent ¢

which is

d from the op

operating current can be obtained by the equation: Icg (opr) = Cpp * Veg * fin + /8 (per F/F).

AC Operating Requirements for 'VHCT Family Devices: ses Section 2 for Waveforms

ing current consumption without load. Average

74VHCT 74AVHCT
Symbol | Parameter ‘(’3;: Ta= +265°C T‘:°=+;54°°cc Units | Conditions I;ig
Min Typ Max Min Max
twinH) Minimum
Puise Width 50+ 05 6.5 6.5 ns 2-6
(LE)
ts Minimum + g
Set-Up Time 5005 1.5 1.5 ns 2-9
tH Minimum g
Hold Time 5.0 £ 05 35 35 ns 2-9
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