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MM54HCT533/MM74HCT533

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

MM54HCT534/MM74HCT534

TRI-STATE Octal D-Type Flip-Flop with Inverted Outputs

General Description

The MM54HCT533/MM74HCT533 octal D-type latches and
MM54HCT534/MM74HCT534 Octal D-type flip-flops utilize
advanced silicon-gate CMOS technology which provides the
inherent benefits of low power consumption and wide power
supply range, but are LS-TTL input and output characteristic
& pin-out compatible. The TRI-STATE outputs are capable
of driving 15 LS-TTL loads. All inputs are protected from
damage due to static discharge by internal diodes to Vg
and ground.

When the MM54HCT533/MM74HCT533 LATCH ENABLE
input is high, the data present on the D inputs will appear
inverted at the QBar outputs. When the LATCH ENABLE
goes low, the inverted data will be retained at the QBar
outputs until LATCH ENABLE returns high again. When a
high logic level is applied to the OUTPUT CONTROL input,
all outputs go to a high impedance state, regardless of what
signals are present at the other inputs and the state of the
storage elements.

The MM54HCT534/MM74HCT534 are positive edge trig-
gered flip-flops. Data at the D inputs, meeting the setup and
hold time requirements, are inverted and transferred to
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the Q outputs on positive going transitions of the CLOCK
(CK) input. 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.
MM54HCT/MM74HCT devices are intended to interface be-
tween TTL and NMOS components and standard CMOS
devices. These parts are also plug-in replacements for LS-
TTL devices and can be used to reduce power consumption
in existing designs.

Features

TTL input characteristic compatible
Typical propagation delay: 18 ns

Low input current: 1 wA maximum

Low quiescent current: 80 wA maximum
Compatible with bus-oriented systems
Output drive capability: 15 LS-TTL loads
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H = High Level, L = Low Level
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T = Transition from low-to-high
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Qp = The level of the output before steady state
Input conditions were established

©1995 National Semiconductor Corporation

TL/F/6123

RRD-B30M105/Printed in U. S. A.

sindinQ paiiaau] yum doj4-dij4 adA1-q 18190 FLVIS-I1HL PESLOHYZININ/PESLOHPSININ

sindinQ papaAu] yim yale] adA1-q 18100 LV LIS-1HL €ESLOHYZININ/EESLOHYSININ



Absolute Maximum Ratings (Notes 1 & 2)

Operating Conditions

If Military/Aerospace specified devices are required, Min Max Units
please contact the National Semiconductor Sales Supply Voltage (Vo) 4.5 5.5 Vv
Office/Distributors for availability and specifications. DC Input or Output Voltage 0 Voo Vv
Supply Voltage (Vog) —0.5t0 +7.0V (Vin» Vour)
DC Input Voltage (V|n) —1.5to0 Vg t+1.5V Operating Temp. Range (Ta)
DC Output Voltage (VouT) —0.5to Vg +0.5V MM74HCT —40 +85 :C
Clamp Diode Current (Iik, loK) +20 mA MMS4HCT 85 +125 ¢
DC Output Current, per pin (IloyT) +35mA Inp()tut tR)'Se or Fall Times 500 ns
DC Vg or GND Current, per pin (o) +£70 mA n
Storage Temperature Range (TsTg) —65°Cto +150°C
Power Dissipation (Pp)
(Note 3) 600 mW
S.O. Package only 500 mW
Lead Temp. (T|) (Soldering 10 seconds) 260°C
DC Electrical Characteristics v = 5v £10% (unless otherwise specified)
74HCT 54HCT
Ta=25°C . .
Symbol Parameter Conditions Ta=—401085°C | TA= —5510 125°C | Units
Typ Guaranteed Limits
V4 Minimum High Level 2.0 2.0 2.0 \%
Input Voltage
ViL Maximum Low Level 0.8 0.8 0.8 \"
Input Voltage
VoH Minimum High Level | ViN=V|qorV|_
Output Voltage llout|=20 pA Vece | Vec—0.1 Vcc—0.1 Vcc—0.1 Vv
llouT|=6.0 mMA, Voc=4.5V | 4.2 3.98 3.84 3.7 v
llouT|=7.2mA, Vcc=5.5V | 5.2 4.98 484 47 v
VoL Maximum Low Level | ViN=V|qorV)_
Voltage [louT|=20 pA 0 0.1 0.1 0.1 v
llout|=6.0 MA, Vog=4.5V | 0.2 0.26 0.33 0.4 v
lloutl|=7.2mA, Vgc=5.5V | 0.2 0.26 0.33 0.4 v
N Maximum Input ViN=Vcc or GND, +0.1 +1.0 +1.0 nA
Current Vi or Vi
loz Maximum TRI-STATE | Vouyt=Vcc or GND +0.5 +5.0 +10 pA
Output Leakage Enable=V|y
Current
lcc Maximum Quiescent | Viy=Vgc or GND 8.0 80 160 wA
Supply Current louT=0pA
VIN=2.4V or 0.5V (Note 4) 1.0 1.3 1.5 mA

Note 1: Absolute 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: Measured per pin. All others tied to V¢ or ground.




AC Electrical Characteristics mms4HcT533/MM74HCT533
Vec=5.0V, t,=1=6 ns, Tp=25°C (unless otherwise specified)

Symbol Parameter Conditions | Typ Guall'iar:itteed Units

tpHL, tpLH | Maximum Propagation Delay CL=45pF 18 25 ns
Data to Output

tPHL, tPLH | Maximum Propagation Delay CL=45pF 21 30 ns
Latch Enable to Output

tpzH, tpzL | Maximum Enable Propagation Delay | C_ =45 pF 20 28 ns
Control to Output R =1k

tpHz, tpLz | Maximum Disable Propagation Delay | C| =5 pF 18 25 ns
Control to Output R =1k

tw Minimum Clock Pulse Width 16 ns

ts Minimum Setup Time Data to Clock 5 ns

tH Minimum Hold Time Clock to Data 10 ns

AC Electrical Characteristics mms4HcT533/MM74HCT533
Vec=5.0V £10%, t,=t;=6 ns (unless otherwise specified)

Th=25°C 74HCT 54HCT
Symbol Parameter Conditions | * Ta=—401085°C | To= —5510 125°C | units
Typ Guaranteed Limits
tpHL, tpLH | Maximum Propagation CL =50 pF 22 30 37 45 ns
Delay Data to Output C_ =150pF | 30 40 50 60 ns
tpHL, tpLH | Maximum Propagation Delay CL=50pF 25 35 44 53 ns
Latch Enable to Output C_=150pF | 32 45 56 68 ns
tpzh, tpzL | Maximum Enable Propagation C_L=50pF 21 30 37 45 ns
Delay Control to Output C_.=150pF | 30 40 50 60 ns
RL=1kQ
tpHz, tpLz | Maximum Disable Propagation C_=50pF 21 30 37 45 ns
Delay Control to Output R =1k
tTHL, tTLH | Maximum Output Rise C_=50pF | 8 12 15 18 ns
and Fall Time
tw Minimum Clock Pulse Width 16 20 24 ns
ts Minimum Setup Time Data to Clock 5 6 8 ns
tH Minimum Hold Time Clock to Data 10 13 20 ns
CiN Maximum Input Capacitance 10 10 10 pF
Cout Maximum Output Capacitance 20 20 20 pF
CpDp Power Dissipation Capacitance (Note 5) | OC=Vgc 5 pF
OC=GND 55 pF

Note 5: Cpp determines the no load dynamic power consumption, Pp = Cpp Vcc2 f + Igc Vee, and the no load dynamic current consumption, Is = Cpp Vee f +
lcc.




AC Electrical Characteristics mMmsaHcT534/MM74HCT534
Vec=5.0V, t,=1=6 ns, Tpo=25°C (unless otherwise specified)

Symbol Parameter Conditions | Typ GuaI:ia"r‘litteed Units
fmAx Maximum Clock Frequency 50 30 MHz
tpHL, tpLH | Maximum Propagation Delay C_=45pF 20 32 ns

to Output
tpzh, tpzL | Maximum Enable Propagation Delay | C| =45 pF 19 28 ns
Control to Output R =1k
tpHz, tpLz | Maximum Disable Propagation Delay | C_=5 pF 17 25 ns
Control to Output R =1k
tw Minimum Clock Pulse Width 20 ns
ts Minimum Setup Time Data to Clock 5 ns
tH Minimum Hold Time Clock to Data 16 ns

AC Electrical Characteristics mMmsaHCT534/MM74HCT534
Vec=5.0V £10%, t,=1=6 ns (unless otherwise specified)

Ta=25°C 74HCT 54HCT
Symbol Parameter Conditions| * Ta=—401085°C| Tp= —55to 125°C | units
Typ Guaranteed Limits
fmAX Maximum Clock Frequency 30 24 20 MHz
tpHL, tpLH | Maximum Propagation Delay C_=50pF | 22 | 36 45 48 ns
to Output C_=150pF| 30 | 46 57 69 ns
tpzH, tpzL | Maximum Enable Propagation C_=50pF | 21 | 30 37 45 ns
Delay Control to Output C_L=150pF| 30 | 40 50 60 ns
RL=1kQ
tpHz, tpLz | Maximum Disable Propagation C_L=50pF | 21 | 30 37 45 ns
Delay Control to Output R =1k
tTHL, tTLH | Maximum Output Rise C_=50pF| 8 12 15 18 ns
and Fall Time
tw Minimum Clock Pulse Width 16 20 24 ns
ts Minimum Setup Time Data to Clock 20 25 30 ns
tH Minimum Hold Time Clock to Data 5 5 5 ns
CiN Maximum Input Capacitance 10 10 10 pF
Cout Maximum Output Capacitance 20 20 20 pF
CpD Power Dissipation Capacitance (Note 5) | OC=Vg¢c 5 pF
OC=GND | 50 pF

Note 5: Cpp determines the no load power consumption, Pp=Cpp Vcc? f+Icc Ve, and the no load dynamic current consumption, Is=Cpp Ve f+ Icc.




Connection Diagram

Dual-In-Line Package
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MM54HCT533/MM74HCT533 TRI-STATE Octal D-Type Latch with Inverted Outputs
MM54HCT534/MM74HCT534 TRI-STATE Octal D-Type Flip-Flop with Inverted Outputs

Physical Dimensions inches (millimeters)
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LIFE SUPPORT POLICY

NATIONAL’'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or 2.
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury
to the user.

A critical component is any component of a life
support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or
effectiveness.

National Semiconductor National Semiconductor

o)

Corporation Europe

1111 West Bardin Road Fax: (+49) 0-180-530 85 86

Arlington, TX 76017 Email: cnjwge @tevm2.nsc.com

Tel: 1(800) 272-9959 Deutsch Tel: (+49) 0-180-530 85 85

Fax: 1(800) 737-7018 English Tel: (+49) 0-180-532 78 32
Frangais Tel: (+49) 0-180-532 93 58
ltaliano  Tel: (+49) 0-180-534 16 80

National Semiconductor
Japan Ltd.

Tel: 81-043-299-2309
Fax: 81-043-299-2408

National Semiconductor
Hong Kong Ltd.

18th Floor, Straight Block,
Ocean Centre, 5 Canton Rd.
Tsimshatsui, Kowloon

Hong Kong

Tel: (852) 2737-1600

Fax: (852) 2736-9960

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.




This datasheet has been download from:

www.datasheetcatalog.com

Datasheets for electronics components.
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National Semiconductor was acquired by Texas Instruments.

http://www.ti.com/corp/docs/investor_relations/pr_09 23 2011 national_semiconductor.html

This file is the datasheet for the following electronic components:

MM74HCT533 - http://www.ti.com/product/mm74hct533?HQS=TI-null-null-dscatalog-df-pf-null-wwe
MM54HCT534 - http://www.ti.com/product/mm54hct534?HQS=TI-null-null-dscatalog-df-pf-null-wwe
MM54HCT533 - http://www.ti.com/product/mm54hct533?HQS=TI-null-null-dscatalog-df-pf-null-wwe
MM74HCT534 - http://www.ti.com/product/mm74hct534?HQS=TI-null-null-dscatalog-df-pf-null-wwe



