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TRI-STATE® Octal D-Type Latch with Inverted Outputs

General Description

These high speed octal D-type latches utilize advanced siii-
con-gate CMOS technology. They possess the high noise
immunity and low power consumption of standard CMOS
integrated circuits, as well as the ability to drive 15 LS-TTL
loads. Due to the large output drive capability and the
TRI-STATE feature, these devices are ideally suited for in-
terfacing with bus lines in a bus organized system.

When the LATCH ENABLE (LE) input is high, the data pres-
ent on the D inputs will appear inverted at the Q outputs.
When the LATCH ENABLE goes low, the inverted data will
be retained at the Q outputs until LATCH ENABLE returns
high again. When a high logic level is applied to the OUT-
PUT CONTROL (OC) input, all outputs go to a high imped-
ance state, regardless of what signals are present at the
other inputs and the state of the storage elements.

The 54HC/74HC logic family is speed, function and pin-out
compatible with the standard 54LS/74LS logic family. All
inputs are protected from damage due to static discharge by
internal diode clamps to Vg and ground.

Features

® Typical propagation delay: 13 ns

m Wide operating voltage range: 2 t0 6 volts

m Low input current: 1 pA maximum

m Low quiescent current: 80 A maximum (74 Series)
u Compatible with bus-oriented systems

u Output drive capability: 15 LS-TTL loads

m Functionally compatible with ‘580
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Order Number MM54HC563* or MM74HC563*
*Please look into Section 8, Appendix D for availability of various package types.

Truth Table
Output | Latch
Control | Enable Data | Output
L H H L
L H L H
L L X Qo
H X X Z

H = high level, L = low level

Tp = level of output before steady-state input
conditions were established

Z = high impedance
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=
Absolute Maximum Ratings noes12a2  Operating Conditions a2
It Military/Aerospace specified devices are required, Min Max Units E
contact the National Semiconductor Sales Office/ Supply Voltage (Vo) 2 6 Y ('m)
Distributors for availability and specifications. P13
DC Input or Output Voltage 0 Vee Y W
Supply Voltage (Vo) —-0.5t0 +7.0V Vi Vour) ~
DC Input Voltage (Vi) —1510 Voo + 1.5V g =
DC Output Voltage (V. —0510 Vg + 0.5V Operating Temp. Range (Ta) S
utput Voltage (Vour) StoVecto. MM74HC —40  +85 ¢ |
Clamp Diode Current (IC(?) +20 mA MM54HC —55 +125 oG (:_l:,
DC Qutput Current, per pin (IOL.,T) +35mA Input Rise or Fall Times g
DC Vg or GND Current, per pin (lcc) +70 mA @ t)  Voo=20V 1000 ns @
Storage Temperature Range (TgTg) —65°Cto +150°C Voo =4.5V 500 ns
Power Dissipation (Pp) Voo =6.0V 400 ns
(Note 3) 600 mW
S.0. Package only 500 mw
Lead Temp. (T.) (Soldering 10 seconds) 260°C
DC Electrical Characteristics (ote 4)
Ty=25°C 74HC 54HC
Symbol Parameter Conditions Vee A Ta=—40t085°C | To= —55t0 125°C | ynits
Typ Guaranteed Limits
ViH Minimum High Level 2.0V 1.5 1.5 1.5 \%
Input Voltage 4.5V 3.15 3.15 3.15 v
6.0V 4.2 4.2 4.2 \
ViL Maximum Low Level Input 2.0V 0.5 0.5 0.5 \
Voltage** 4.5V 1.35 1.35 1.35 \
6.0V 1.8 1.8 1.8 v
VoH Minimum High Level ViN=V|qorVL
QOutput Voltage HouT! <20 A 20vV| 20| 1.9 1.9 1.9 \
45V | 45| 44 4.4 4.4 v
6.0V | 6.0 | 59 5.9 59 \
ViN=Viqorvy_
Jlout/<6.0 mA 45V | 42 | 3.98 3.84 37 v
llouTl<7.8 mMA 6.0V | 5.7 | 5.48 5.34 52 v
VoL Maximum Low Level ViIN=V|Hor V).
Output Voltage llouTl <20 LA 20v| 0 | 01 0.1 0.1 v
45vV| 0 0.1 0.1 0.1 \
60OV| 0 0.1 0.1 0.1 \
ViN=ViyorVi_
llouT| <6.0 mA 4.5v| 0.2 | 0.26 0.33 04 \
lloutl<7.8 mA 6.0v| 0.2 | 0.26 0.33 0.4 \
N Maximum Input Current VIN=VgcorGND | 6.0V +0.1 +1.0 +1.0 RA
loz Maximum TRI-STATE Output | Voyr=Vgp or GND | 6.0V +0.5 +5.0 +10 RA
Leakage Current OC=V|y
Icc Maximum Quiescent Supply | Vin= Vo or GND 8.0 80 160 pA
Current louT=0 pA
Note 1: Maximum Ratings are those values beyond which damage to the device may occur.
Note 2: Unless otherwise specified all voltages are referenced to ground.
Note 3: Power Dissipation temperature derating — plastic “N' package: —12 mW/°C from 65°C to 85°C; ceramic "J” package: —12 mW/°C from 100°C to 125°C.
Note 4: For a power supply of 5V £ 10% the worst case output voltages (Vop, and Vo) occur for HC at 4.5V. Thus the 4.5V values should be used when designing
with this supply. Worst case Vi and V) ocour at Voe=5.5V and 4.5V respectively. {The Vi value at 5.5V is 3.85V.) The worst case leakage current (. Icc, and
loz) occur for CMOS at the higher voltage and so the 6.0V values should be used.
**V_ limits are currently tested at 20% of Vcc. The above V) specification (30% of V) will be implemented no later than Q1, CY’88.

3-315



AC Electrical Characteristics vcc~sv, Tai=25°C, t,=4=6ns

MM54HC563/MM74HC563

Symbol Parameter Conditions Typ GuaLria"l:itteed Units
tpHL, tPLH Maximum Propagation Delay, Data to Q CL=45pF 12 19 ns
tPHL, tPLH Maximum Propagation Delay, LE to Q C_=45pF 12 20 ns
tpzh, tpzL Maximum Output Enable Time R =1k 13 25 ns

C_=45pF
tpHz, tPLZ Maximum Output Disable Time R =1kf} 11 20 ns
C_ =5pF
tg Minimum Set Up Time, Datato LE 10 15 ns
tH Minimum Hold Time, LE to Data 2 5 ns
tw Minimum Pulse Width, LE or Data 10 16 ns
AC Electrical Characteristics vcc=20-60v,t,=t=6ns
T,=25C 74HC 54HC
Symbol Parameter Conditions | Ve | 2 Ta=—401085°C | To= —5510 125°C | units
Typ Guaranteed Limits
tpHL, tpLH | Maximum Propagation C_=50pF |20v| 45 | 110 138 165 ns
Delay, Datato Q C_=150pF | 20v | 58 | 150 188 225 ns
C_=50pF 45V | 14 22 28 33 ns
CL=150pF | 45V | 21 | 30 38 40 ns
C, =50 pF 6.0V | 12 19 24 29 ns
C_L=150pF | 6.OV | 19 26 33 39 ns
tPHL, tpLy | Maximum Propagation C_=50pF |20V | 46 | 115 143 173 ns
Delay, LEto Q C_=150pF | 2.0v | 60 | 155 194 233 ns
C_ =50pF |45V | 14 23 28 35 ns
C_.=150pF | 45V | 21 3 47 47 ns
CL=50pF |60v| 12 | 20 25 30 ns
C_=150pF | 6.0V | 19 | 27 34 41 ns
tpzH, tpzL | Maximum Output Enable RL=1kQ
Time C =50pF |20v| 55 | 140 175 210 ns
C_ =150pF | 20V | 67 | 180 225 270 ns
C_=50pF 45V | 15 28 35 42 ns
C_=150pF | 45V | 24 36 45 54 ns
C =50pF 6.0V | 14 24 30 36 ns
CL=150pF | 6.0V | 22 | 31 39 47 ns
tpqz, tprz | Maximum Output Disable RL=1k 20V | 40 | 125 156 188 ns
Time C =50pF 45V | 13 25 31 38 ns
6.0V | 12 21 27 32 ns
ts Minimum Set Up Time 20V | 30 75 95 110 ns
Datato LE 45V | 10 15 19 22 ns
6.0V 9 13 16 19 ns
ty Minimum Hold Time 2.0V 25 31 38 ns
LE to Data 4.5V 5 [ 7 ns
6.0V 4 5 6 ns
tw Minimum Pulse Width, LE 2.0V | 30 80 100 120 ns
or Data 45V | 9 16 20 24 ns
60V | 8 14 18 20 ns
trLH, trHL | Maximum Output Rise C =50pF | 20v| 25 | 60 75 80 ns
and Fall Time 45V 7 12 15 18 ns
6.0V 6 10 13 15 ns
Cpp Power Dissipation Capacitance | OC=V¢g 30 pF
(Note 5) (per latch) OC=GND 50 pF
Cin Maximum Input Capacitance 5 10 10 10 pF
Cout Maximum Output Capacitance 15 | 20 20 20 pF

Note 5: Cpp determines the no load dynamic power consumption, Pp=Cpp Vee? f+Ice Vg, and the no load dynamic current consumption, Is=Cpp Voo T+ e
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