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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sal es office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. Y ou are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. 'Y ou should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific’. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as“ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is“ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; persona electronic equipment; and industria robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific™: Aircraft; agrospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics’ as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




LENESAS
High-Speed CMOS Logic IC HD74HC Series

Outline

1. Features of High-Speed CMOS Logic

Renesas's HS-CMOS logics-the HD74HC series—and the HCT series based on the EIA/JEDEC specification. Their
specification are shown in the Maximum Ratings and the Electrical Characteristics Tables. The HS-CMOS has the
characteristics of both standard CMOS logic seriesand LS-TTL series.

The features of thislogic are:

» High-Speed equivalent tothe LS TTL's
e Capable of driving 10LS-TTL loads

(Capable of driving 15LS-TTL loadsin bus drivers)
e Maximum input current of + 1 pA at 6V power supply
* Widesupply voltage range: HC series 2to 6V

HCT series 45t055V

* Wide noise margin
» Vcassurance of Electrica Characteristics at 2.0, 4.5 and 6.0 V
* Low Static Power Consumption 1/2 of EIA/JEDEC

2. Type Name of High-Speed CMOS Logic

The JEDEC has divided the HS-CMOS's into two types: HC and HCT. The HC type has the CMOS logic level for
inputs and outputs with buffers. The HCT type hasthe TTL logic level for inputs and the outputs have buffers.

The industry-standarized maximum ratings and recommended operating range are shown below. Limitsfor the static
characteristics are shown below (right): Table 1 isin the industry-standard and Table 2 is the Renesas specifications.

The Renesas specification is used throughout this document. Additional specifications are shown in the individual data
sheets. Switching characteristics are specified under the following conditions:

e Input pulsevoltage: + V¢
e Load capacitance: 50 pF
e Input pulserise/fall time: 6 ns

Switching times measured from 50% point of input voltage to 50% point of output voltage
» Threedifferent supply voltages. 2.0, 4.5and 6.0V

3. Input Levels of Each Series Type (Vcc =5 V)

Input level
Type V4 Vi Remarks
HC series 35V 15V —
HCT series 20V 0.8V TTL logic level for inputs

REJ27D0026-0100Z/Rev.1.00 July 2004 Page 1 of 16
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3.1 Type Name of HS-CMOS Logic

wors [ [
n

Package Code
(P : Plastic DIP,FP:Small outline package (EIAJ TYPE),
RP : Small outline package (JEDEC TYPE))

Individual device code
2 or 3-digit:same pin connection and function
with its corresponding device
in LS-TTL
4-digit:same pin connection and function
with the 14000B series CMOS)

Type code (HC,HCT)

4. Absolute Maximum Ratings (Voltages Referenced to GND)

Item Symbol Rating Unit

Supply voltage Vee -0.5t0 +7 Vv

I/O voltage Vin, Vour —0.5to V¢ +0.5 \YJ

I/0 diode current ik, lok +20 mA

Output current lo +25 mA

Vce, GND current Ice, lenp +50 mA

Power dissipation P+ 500 mw

Storage temperature Range Tstg —65 to +150 °C

Additional specification values are shown on the individual data sheets.

5. Recommended Operating Range

51 HD74HC

Item Symbol Rating Unit Condition

Supply voltage Vee 2t06 \%

I/O voltage Vin, Vour 0to Vce \Y

Operating temperature Ta —40 to +85 °C

Input rise/fall time tr, tf 0 to 1000 ns Vec =20V
0 to 500 Vec =45V
0 to 400 Vee=6.0V

52 HD74HCT

Item Symbol Rating Unit Condition

Supply voltage Vce 451t05.5 \%

I/O voltage Vins Vour 0 to Ve \Y

Operating temperature Ta —40 to +85 °C

Input rise/fall time tr, tf 0 to 1000 ns Vee =20V
0 to 500 Vec =45V
0 to 400 Vec=6.0V

REJ27D0026-0100Z/Rev.1.00

July 2004
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5.3 HD74HC14, HC132
Item Symbol Rating Unit Condition
Input rise/fall time tr, tf 0 to unlimited ns Vee =20V
0 to unlimited Vec =45V
0 to unlimited Vece=6.0V
54 HD74HC123A, HC221, HC423A
Item Symbol Rating Unit Condition
A, B Input rise/fall time tr, tf 0 to unlimited ns Vee =20V
0 to unlimited Vee =45V
0 to unlimited Vec=6.0V
CLR Input rise/fall time tr, tf 0 to 1000 ns Vee =20V
0 to 500 Vee =45V
0 to 400 VCC =6.0V
55 HD74HC4538
Item Symbol Rating Unit Condition
A, B Input rise/fall time tr, tf 0 to unlimited ns Vee =20V
0 to unlimited Vec =45V
0 to unlimited Vee=6.0V
CD Input rise/fall time tr, tf 0 to 1000 ns Vec=2.0V
0 to 500 Vece =45V
0 to 400 Vee=6.0V
5.6 HD74HC540, HC541
Item Symbol Rating Unit Condition
A Input rise/fall time tr, tf 0 to unlimited ns Vec =20V
0 to unlimited Vec =45V
0 to unlimited Vee=6.0V
G Input rise/fall time tr, tf 0 to 1000 ns Vee=2.0V
0 to 500 Vee =45V
0to 400 Vee=6.0V
REJ27D0026-0100Z/Rev.1.00 July 2004 Page 3 of 16
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Table 1 EIA/JEDEC Format for High-Speed CMOS Specifications
Limits
—-40to
+25°C +85°C
Parameters Symbol |Vce(V)[min |max |min |max |Unit |Test Conditions
Input voltage HC Series |Vi4 2.0 15 |— |15 |— |V
4.5 3.15|— |3.15 |—
6.0 42 |— (4.2 |—
HCT Series 45t0 |20 |— (20 |—
5.5
HC Series |V, 2.0 — 103 |— 103 |V
4.5 — |09 |— |0.9
6.0 — |12 |— |1.2
HCT Series 45t0 |— (0.8 |— (0.8
5.5
Output HC Standard |Von 2.0 19 |— |19 |— |V Vin=Vyor [lout=-20 pA
voltage Series |type 45 44 |— |44 |— Vi
6.0 59 |— |59 |—
45 3.98|— |3.84 |— lout =—4.0 mA
6.0 548 |— |5.34 |— lout =-5.2 mA
Bus driver 2.0 19 |— |19 |— Vin=Vyor [lout=-20 pA
type 4.5 44 |— |44 |— Vi
6.0 59 |— 1|59 |—
4.5 3.98|— |(3.84 |— lout = —-6.0 mA
6.0 548 |— |5.34 |— lout =-7.8 mA
HCT |Standard 4.5 44 |— |44 |— Vin=Vyor [lout=-20pA
Series |type 45 |3.98|— [3.84|— \ lout = —4.0 mA
Bus driver 4.5 44 |— |44 |— Vin=Vyor [lout=-20 pA
type 45 3.98 |— |3.84 |— Vi lout = —-6.0 mA
HC Standard |V, 2.0 — |01 |— (0.1 |V Vin =V or [lout=20 pA
Series |type 45 |— 01 |— 0.1 \
Bus driver 6.0 — 101 — |01
type 45 |— Jo26|— 0.33 lout = 4.0 mA
6.0 — 10.26 |— |0.33 lout =5.2 mA
2.0 — |01 |— 0.1 Vin=Vor [lout=20pA
45 — |01 |— 0.1 Vi
6.0 — (01 |— |01
Output HC Bus driver 4.5 — 10.26 |— |0.33 |V Vin=V,yor |lout=6.0 mA
voltage  |Series |type 60 |— |0.26|— 0.33 \ lout = 7.8 mA
HCT |[Standard 4.5 — |01 |— |01 Vin=Vior [lout=20pA
Series |type 45 |— (0.26 |— 0.33 Vi lout = 4.0 mA
Bus driver 4.5 — |01 |— 0.1 Vin =V or [lout=20 pA
type 4.5 — 10.26 |— |0.33 Vi lout = 6.0 mA
Input leakage HC Series ||, 6.0 — [#0.1 [— [#1.0 |WA |Vin=Vcor GND
current HCT Series 5.5 — |#0.1 |— [#1.0
Analog switch off- [HC Series |lsem 6.0 — [#0.1 |— [¥1.0 |pA |Vin=VyorV,
state current HCT Series 5.5 — |#0.1 |[— |#1.0 [Vs| = Vee or Vee — Vee
3-state output off- |HC Series |loz 6.0 — [#0.5 |— [#5.0 |[UA |Vin=VyorV,
state current HCT Series 5.5 — |#0.5 |— |#5.0 Vout = Vec or GND
REJ27D0026-0100Z/Rev.1.00 July 2004 Page 4 of 16
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Limits
-40to
+25°C +85°C
Parameters Symbol [Vcc(V){min [max |min |max [Unit |Test Conditions
Quiescent |HC SSI lce 6.0 — (20 |— |20 |MA |Vin=Vccor GND
supply Series |FF 6.0 — |40 |— 40 lout =0 HA
current MSI 60 |— [8.0 |[— |80
HCT |SSI 5.5 — 120 |— |20
Series |FF 55 |— |40 |— |40
MSI 5.5 — 18.0 |— |80
Table 2 Renesas High-Speed CMOS Series Specifications
Limits
-40to
+25°C +85°C
Parameters Symbol [Vce(V) |min [max |min |max |Unit |Test Conditions
Input voltage HC Series |Vi4 2.0 15 |— |15 |— |V
4.5 3.15|— |3.15|—
6.0 42 |— |42 |—
HCT Series 45t0 |20 |— (20 |—
5.5
HC Series |V, 2.0 — 105 |— |05 |V
4.5 — |1.35|— |1.35
6.0 — |18 |— |1.8
HCT Series 45t0 |— |08 |— |0.8
5.5
Output HC Standard  |Voy 2.0 19 |— |19 |— |V Vin =V or V_|loy = —20 A
voltage |Series |type 4.5 4.4 |— a4 |—
6.0 59 |— 1|59 |—
4.5 418 |— |4.13|— lon = -4.0 mA
6.0 5.68|— |5.63 |— lon =-5.2 mA
Bus driver 2.0 19 |— (19 |— Vin =V or V_ |lop = —20 pA
type 4.5 44 |— |44 |—
6.0 59 |— 1|59 |—
45 418 |— |4.13|— lon = —6.0 mA
6.0 5.68|— |5.63 |— lon =-7.8 mMA
HCT |Standard 4.5 44 |— |44 |— Vin =V or Vi |loy = —20 pA
Series |type 4.5 418 |— [4.13|— lon = —4.0 MA
Bus driver 4.5 44 |— |44 |— Vin =V orV|loy = —-20 pA
type 4.5 418 |— |4.13|— lon = —6.0 mMA
HC Standard  |VoL 2.0 — 101 |— |01 |V Vin =V or Vi |lop =20 HA
Series |type 45 — |01 |— o1
6.0 — 101 |— |01
4.5 — 10.26 |— 1]0.33 |V Vin =V, or V_|lo. = 4.0 mA
6.0 — 10.26 |— 10.33 loo =5.2 mA
Bus driver 2.0 — |01 |— |o0.1 Vin =V orVy|lo. =20 pA
type 4.5 — 101 |— |01
6.0 — 101 |— |01
REJ27D0026-0100Z/Rev.1.00 July 2004 Page 5 of 16
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Outline
Limits
-40to
+25°C +85°C
Parameters Symbol {Vce(V) |min |max |min |max |Unit |Test Conditions
Output HC Bus driver |V 4.5 — 10.26 |— 1]0.33 |V Vin=VyorV,|lo. =6.0 mA
voltage |Series|type 6.0 — |0.26 |— ]0.33 lo. = 7.8 mA
HCT |Standard 4.5 — 0.1 |— 0.1 Vin =V orV |lo. =20 pA
Series |type 4.5 — |0.26 |— ]0.33 lo. = 4.0 mA
Bus driver 4.5 — 101 |— |0.1 Vin=ViyorV|lo. =20 pA
type 4.5 — 10.26 |— |0.33 lo. = 6.0 mA
Input leakage HC Series || 6.0 — |20.1 |— |#1.0 [HA |Vin =V or GND
current HCT Series 5.5 — [#0.1 |— |*1.0
Analog Switch HC Series |lspr 6.0 — |#0.1 |— [#1.0 [pJA |Vin=VyorV,
Off-state Current |HCT Series 5.5 — |#0.1 |— |#1.0 |Vs| = Ve or Vee — Vee
3-state output HC Series |loz 6.0 — |05 |— [#5.0 [pPA  |Vin=V|yorV,
Off-state Current |HCT Series 55 — |05 |— |¥5.0 Vout = Ve or GND
Quiescent |HC SSI lcc 6.0 — 2.0 |— |10 [pA |Vin=Vcor GND
Supply Series |FF 6.0 — |20 |— 120 lout = 0 pA
Current MSI 6.0 — Ja0 [— 40
HCT |SSI 55 — |1.0 |— |10
Series |FF 55 — (20 |— |20
MSI 5.5 — 140 |— |40

REJ27D0026-0100Z/Rev.1.00 July 2004 Page 6 of 16
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6. Symbols and Terms Defined for HD74HC Series

6.1 Explanation of Symbols Used in Electrical Characteristics and
Recommended Operating Conditions

6.1.1 DC characteristics

Symbol [Term Description

V4 “H" level input voltage “H" level input voltage to ensure that a logic element operates
under some constraint.

Vi “L" level input voltage “L" level input voltage to ensure that a logic element operates
under some constraint.

VoL “L” level output voltage Output voltage in effect when, under the input condition for
bringing the output Low, the rated output current is allowed to
flow to the output terminal.

Vou “H” level output voltage Output voltage in effect when, under the input condition for
bringing the output High, the rated output current is allowed to
flow to the output terminal.

Vi Forward input threshold voltage |Input voltage in effect when the operation of a logic element
varies as the input is allowed to go up from a voltage level lower
than the forward input threshold voltage V1.

2 Reverse input threshold voltage |Input voltage in effect when the operation of a logic element
varies as the input is allowed to go up from a voltage level lower
than the reverse input threshold voltage V+".

VH Hysteresis voltage Difference between forward input threshold voltage V" and
reverse threshold voltage V1.

lon “H” level output current Output current that flows out when, under the condition for
bringing the output High, the rated output voltage Vour is applied
to the output terminal.

loL “L” level output current Output current that flows out when, under the condition for
bringing the output High, the rated output voltage Vour is applied
to the output terminal.

In Input leakage current Input current that flows in when the rated maximum input voltage
is applied to the input terminal.

Iy “H” level input current Input current that flows in when the rated “H” level voltage is
applied to the input.

I “L” level input current Input current that flows out when the rated “L” level voltage is
applied to the input.

loz Off-state output current (high Current that flows to the 3-state output of an element under the

impedance) input condition for bringing the output to High impedance.

Is(off) Analog switch off-state current |Current that flows to the analog switch of an element under the
input condition for bringing the switch to off-state.

lcc Quiescent supply current Current that flows to the supply terminal (Vcc) under the rated

input condition.

REJ27D0026-0100Z/Rev.1.00
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6.1.2 AC characteristics
Symbol [Term Description
finax Maximum clock frequency Maximum clock frequency that maintains the stable changes in
output logic level in the rated sequence under the I/O condition
allowing clock pulses to change the output state.
trin Rise (transient) time Rated time from “L” level to “H” level of a waveform during the
defined transient period changing from “L” level to “H” level.
trae Fall (transient) time Rated time from “H" level to “L” level of a waveform during the
defined transient period changing from “H” level to “L” level.
teLH Output rise propagation delay |Delay time between the rated voltage levels of an 1/0 voltage
time waveform under a defined load condition, with the output
changing from “L” level to “H” level.
trHL Output fall propagation delay Delay time between the rated voltage levels of an 1/O voltage
time waveform under a defined load condition, with the output
changing from “H” level to “L” level.
thz 3-state output disable time (“H” |Delay time between the rated voltage levels of an 1/0 voltage
level) waveform under a defined load condition, with the 3-state output
changing from “H” level to the high impedance state.
t 7 3-state output disable time (“L” |Delay time between the rated voltage levels of an 1/O voltage
level) waveform under a defined load condition, with the 3-state output
changing from “L” level to the high impedance state
tzH 3-state output enable time (“H” |Delay time between the rated voltage levels of an 1/O voltage
level) waveform under a defined load condition, with the 3-state output
changing from the high impedance state to “H” level.
tz 3-state output enable time (“L” |Delay time between the rated voltage levels of an 1/0 voltage
level) waveform under a defined load condition, with the 3-state output
changing from the high impedance state to “L” level.
tw Pulse width Duration of time between the rated levels from a leading edge to
a trailing edge of a pulse waveform.
th Hold time Time in which to hold date at the specified input terminal after a
change at another related input terminal (e.g., clock input).
tsy Setup time Time in which to set up and keep data at the specified input
terminal before a change at another related input terminal (e.g.,
clock input).
trm Removal time Time period between the time when data at the specified input
terminal is released and the time when another related input
terminal (e.g., clock input) can be changed.
Cin Input capacitance Capacitance between GND terminal and an input terminal to

which 0 V is applied.

REJ27D0026-0100Z/Rev.1.00
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6.2 Explanation of Symbols Used in Function Table
Symbol Description
H High level (in steady state; noted "H" or “H” level in sentences)
L Low level (in steady state; noted "L" or “L” level in sentences)
e Transition from L level to H level
U Transition from H level to L level
X Either H or L
Z 3-state output off (high impedance)
a---h Input level of steady state for each of inputs A-H
Qo0 Q level immediately before the indicated input condition is established
Qo0 Complement of Q
Qn Q level immediately before the latest active change (_/_ or _\_) occurs
L Single H level pulse
iR Single L level pulse
TOGGLE Each output is changed to the complement of the preceding state by an active input
change (_/ or \)
6.2.1 Measuring Method of AC Characteristics
Loading Circuit
Vee Vee
Measuring
point RL
Measuring R, Measuring
Output point Output point Output sS1
l CL l CL l CL RL

(a) CMOS output (b) Open drain output (c) 3-state output

Notes: 1. C, includes the floating capacitance of probe and jig.
2. R, = 1 kQ (except for a particular specification)
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7. Waveforms (Mutual relationship of waveforms)

7.1 Pulse Width (Tw)
7.1.1 74HC Series
tf=6ns
— Vee
H-level Pulse
GND
ty
90% Vee
50%
L-level Pulse 10% 1
— GND
tr=6ns t. = 6ns
7.1.2 74HCT Series
t. = 6ns tr=6ns
lovel P 27V 27V 3.ov
nevetruise 1.3V 1.3V
0.3V . GND
ty
tw
27V 3.0V
1.3V
L-level Pulse 0.3V
—— GND
tf=6ns t.=6ns

REJ27D0026-0100Z/Rev.1.00 July 2004
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7.2 Setup Time and Hold Time
7.2.1 74HC Series

—

V
90% ce
Clock or Latch .
Enable Input *1 50%
10%
T t, —— GND
|
— Von
Positive
Data 50(%) 50%
Input
tsu th VoL
|- V
—— VoH
Negative
Input
— VoL

7.2.2 74HCT Series

t
— 3.0V
90%
Clock or Latch
Enable Input *1 1.3V
10%
GND

. tsu » .th »
— 3.0V
Positive
Data 1.3V 1.3V
Input
t t —— GND
Su h
“ > > — 3.0V
Negative
Data
Input
—— GND

Note: Waveform for negative edge sensitive circuits will be inverted.
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7.3 Removal Time
7.3.1 74HC Series

-
V
90% ce
Clock
Input *1 -50%
10%
—— GND
Vee
Active Low
Clear or
Enable
—— GND
— Vce
Active
High Clear or
Enable
GND
7.3.2 74HCT Series
t
-
3.0V
90%
Clock
|nput *1 1.3V
10%
—— GND
3.0V
Active Low
Clear or
Enable
—— GND
— 3.0V
Active
High Clear or
Enable
GND

Note: Waveform for negative edge sensitive circuits will be inverted.
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8. Waveforms (Mutual relationship of waveforms)

8.1 Propagation Delay Time, Output Rise Time and Output Fall time
8.1.1 74HC Series

t, = 6ns t; = 6ns
90% 90% Vee
Input 50% 50%
10% 10% GND
trLH tTHL
90% 90% Von
Same-phase Output 50% 50%
10% 10% V.
*tPLH» «tPHL+ oL
90% 90% OH
Inverse-phase Output 50% 50%
10% 10% Vo
L
trmL trim
8.1.2 74 HCT Series
t, = 6ns t; = 6ns
2.7V 2.7V 3.0v
Input 1.3V 1.3V
0.3V 0.3V GND
trim trhL
.
}490% 90% Vo
Same-phase Output Z 1.3V 1.3V
#110% 10% Vv
f—tp > e tppy oL
«tPHL» *tPLH* Vv
3& 90% 90% OH
Inverse-phase Output 1.3V 1.3V
10% 10% Vv
SN oL
trHL trLH
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9. Waveforms (Mutual relationship of waveforms)

9.1 Three-state Output, Enable Time and Disable Time

9.1.1 74HC Series
tf = 6ns le—tr = 6ns
90% 0% Vee
Output Control  50%, 50%
(L-level Enable) 19, 10% ——GND
S1: VCC VOH
S1:V,
Waveform 1 50% o o
tzL — 10% VoL
tz
- thz
V
o 90% on
Waveform 2 50%
S1:GND ° S1:GND
VoL
9.1.2 74HCT Series
tf = 6ns tr = 6ns
3.0V
2.7V 2.7V
Output Control 1.3V 1.3V
(L-level Enable) 0.3V 0.3V —— GND
S1:Vee VoH
Waveform 1 1.3V
tZL VOL
V
o 90% on
Waveform 2 1.3V
S1:GND 1:GND
VoL

Notes: 1. Waveform 1 is an output under the internal condition like “L” except for the output disabled by the

output control.

2. Waveform 2 is an output under the internal condition like “H” except for the output disabled by the

output control.
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Outline

Keep safety first in your circuit designs!

1. Renesas Technology Corp. puts the maximum effort into making semiconductor products better and
more reliable, but there is always the possibility that trouble may occur with them. Trouble with
semiconductors may lead to personal injury, fire or property damage.

Remember to give due consideration to safety when making your circuit designs, with appropriate
measures such as (i) placement of substitutive, auxiliary circuits, (ii) use of nonflammable material or
(iii) prevention against any malfunction or mishap.

Notes regarding these materials

1. These materials are intended as a reference to assist our customers in the selection of the Renesas
Technology Corp. product best suited to the customer's application; they do not convey any license
under any intellectual property rights, or any other rights, belonging to Renesas Technology Corp. or
a third party.

2. Renesas Technology Corp. assumes no responsibility for any damage, or infringement of any third-
party's rights, originating in the use of any product data, diagrams, charts, programs, algorithms, or
circuit application examples contained in these materials.

3. All information contained in these materials, including product data, diagrams, charts, programs and
algorithms represents information on products at the time of publication of these materials, and are
subject to change by Renesas Technology Corp. without notice due to product improvements or
other reasons. It is therefore recommended that customers contact Renesas Technology Corp. or
an authorized Renesas Technology Corp. product distributor for the latest product information
before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.
Renesas Technology Corp. assumes no responsibility for any damage, liability, or other loss rising
from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corp. by various means,
including the Renesas Technology Corp. Semiconductor home page (http://www.renesas.com).

4. When using any or all of the information contained in these materials, including product data,
diagrams, charts, programs, and algorithms, please be sure to evaluate all information as a total
system before making a final decision on the applicability of the information and products. Renesas
Technology Corp. assumes no responsibility for any damage, liability or other loss resulting from the
information contained herein.

5. Renesas Technology Corp. semiconductors are not designed or manufactured for use in a device or
system that is used under circumstances in which human life is potentially at stake. Please contact
Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor when
considering the use of a product contained herein for any specific purposes, such as apparatus or
systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater use.

6. The prior written approval of Renesas Technology Corp. is necessary to reprint or reproduce in
whole or in part these materials.

7. If these products or technologies are subject to the Japanese export control restrictions, they must
be exported under a license from the Japanese government and cannot be imported into a country
other than the approved destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the
country of destination is prohibited.

8. Please contact Renesas Technology Corp. for further details on these materials or the products
contained therein.
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