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Octal D Flip-Flop with
3-State Outputs

MC74AC574, MC74ACT574

The MC74AC574/74ACT574 is a high—speed, low power octal
flip—flop with a buffered common Clock (CP) and a buffered common
Output Enable (OE). The information presented to the D inputs is
stored in the flip—flops on the LOW-to—HIGH Clock (CP) transition.

The MC74AC574/74ACT574 is functionally identical to the
MC74AC374/74ACT374 except for the pinouts.

Features

® Inputs and Outputs on Opposite Sides of Package Allowing Easy
Interface with Microprocessors

Useful as Input or Output Port for Microprocessors

Functionally Identical to MC74AC374/74ACT374

3-State Outputs for Bus-Oriented Applications

Outputs Source/Sink 24 mA

’ACT574 Has TTL Compatible Inputs

Pb-Free Packages are Available
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Figure 1. Pinout: 20-Lead Packages Conductors
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Figure 2. Logic Symbol

PIN ASSIGNMENT

PIN FUNCTION

Do-D7 Data Inputs

CcP Clock Pulse Input

OE 3-State Output Enable Input

0g-07 3-State Outputs
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XXXXXX = Specific Device Code
A = Assembly Location
WL, L = Wafer Lot

YY,Y = Year
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ORDERING INFORMATION

See detailed ordering and shipping information in the package
dimensions section on page 7 of this data sheet.
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MC74AC574, MC74ACT574

FUNCTIONAL DESCRIPTION
The MC74AC574/74ACT574 consists of eight edge-

FUNCTION TABLE

. . AT ) Inputs Internal | Outputs
triggered flip—flops with individual D-type inputs and — Function
3-state true outputs. The buffered clock and buffered Output OE c¢P D Q On
Enable are common to all flip—flops. The eight flip—flops H H L NC z Hold
will store the state of their individual D inputs that meet the H H H NC z Hold
setup and hold time requirements on the LOW-to-HIGH : o II:I h ; toag
Clock (CP) transition. With the Output Enable (OE) LOW, L i L L . D(;?a Available
the contents of the .elght flip—flops are available at .the L s H H H Data Available
outputs. When OE is HIGH, the outputs go to the high L H L NC NC | No Change in Data
impedance state. Operation of the OE input does not affect L H H NC NC | No Change in Data
the state of the flip—flops. H = HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial
Z = High Impedance
™ = LOW-to-HIGH Clock Transition
NC = No Change
Do D Dy D3 Dy D5 Ds D7
St G I S I S I 5 N 5 N S D S
C D C D C D C D C D C D C D C D
Q Q Q Q Q Q Q Q
OE
0o 04 0, 03 04 Os Os 0;

NOTE: This diagram is provided only for the understanding of logic operations
and should not be used to estimate propagation delays.

Figure 3. Logic Diagram
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MC74AC574, MC74ACT574

MAXIMUM RATINGS

Symbol Parameter Value Unit
Vee DC Supply Voltage (Referenced to GND) -0.5t0 +6.5 \
VN DC Input Voltage (Referenced to GND) -0.5t0 Vg +0.5 \Y

VouTt DC Output Voltage (Referenced to GND) -0.5t0 Vg +0.5 \%
IIN DC Input Current, per Pin +20 mA
louT DC Output Sink/Source Current, per Pin +50 mA
lcc DC Vg or GND Current per Output Pin +50 mA
Tstg Storage Temperature -65 to +150 °C

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality
should not be assumed, damage may occur and reliability may be affected.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
‘AC 2.0 5.0 6.0
Voo | Supply Voltage 'ACT 45 5.0 55 v
Vins VouT | DC Input Voltage, Output Voltage (Ref. to GND) 0 - Vce \%
Vec @ 3.0V - 150 -
| A Devios except St Iput Voo @45V - | w0 [ - | nev
Vec @55V - 25 -
- !nput Risg and Fall Time (Ngte 2) Vec @ 4.5V - 10 - Ny
ACT Devices except Schmitt Inputs Ve @ 5.5V _ 8.0 _
Ta Operating Ambient Temperature Range -40 25 85 °C
loH Output Current — High - - -24 mA
loL Output Current - Low - - 24 mA

1. V|n from 30% to 70% V¢c; see individual Data Sheets for devices that differ from the typical input rise and fall times.
2. V|y from 0.8 V to 2.0 V; see individual Data Sheets for devices that differ from the typical input rise and fall times.

www.onsemi.com
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MC74AC574, MC74ACT574

DC CHARACTERISTICS

74AC 74AC
Symbol Parameter Vee "1, -125°C | Ta=-40°C 0 +85°C | Unit Conditions
V) Typ Guaranteed Limits
ViH Minimum High Level 3.0 15 21 21 Vour=0.1V
Input Voltage 45 | 225 | 3.15 3.15 v orVeg - 0.1V
55 2.75 | 3.85 3.85
Vi Maximum Low Level 3.0 1.5 0.9 0.9 Voutr=0.1V
Input Voltage 45 | 225 | 135 1.35 % orVgg - 0.1V
5.5 2.75 1.65 1.65
Vou Minimum High Level 30 | 299 | 29 2.9 louT = -50 A
Output Voltage 4.5 4.49 4.4 4.4 Vv
55 5.49 5.4 5.4
*ViN=VLorViy
3.0 - 2.56 2.46 -12mA
4.5 - 3.86 3.76 v loH -24 mA
5.5 - 4.86 4.76 -24 mA
VoL Maximum Low Level 3.0 |0.002] 0.1 0.1 louT = 50 A
Output Voltage 45 |0.001 | 0.1 0.1 v
55 0.001 0.1 0.1
*VIN=ViLor Viy
3.0 - 0.36 0.44 12 mA
45 - | 036 0.44 v loL 24 mA
5.5 - 0.36 0.44 24 mA
N Eﬂea;ﬂ?;g" et 55 | - | 0.1 1.0 wA | Vi =Vee, GND
loLp tMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
loHD Output Current 55 | - - 75 mA | Voup = 3.85 V Min
lcc Maximum Quiescent Supply Current 5.5 - 8.0 80 uA VN = Ve or GND

* All outputs loaded; thresholds on input associated with output under test.

TMaximum test duration 2.0 ms, one output loaded at a time.
NOTE: Note: Iy and Igc @ 3.0 V are guaranteed to be less than or equal to the respective limit @ 5.5V Vgc.

www.onsemi.com
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MC74AC574, MC74ACT574

AC CHARACTERISTICS (For Figures and Waveforms - See AND8277/D at www.onsemi.com)

74AC 74AC
Vee* Ta = +25°C Ta = -40°C to +85°C B Fig.
Symbol Parameter V) C_ =50 pF Cy =50 pF Unit No.
Min Typ Max Min Max
Maximum Clock 3.3 75 - - 60 -

fmax Frequency 5.0 95 - - 85 - MHz 3-8

N Propagation Delay 3.3 3.5 - 13.5 3.5 15 36
PLH CP to Oy, 5.0 2.0 - 9.5 2.0 1 ns -

N Propagation Delay 3.3 3.5 - 12 3.5 13.5 36
PHL CPto O, 5.0 2.0 - 8.5 2.0 95 ns -

t Output Enable Ti 3.3 25 ) " 25 12 3-7
PZH uiput Enable fime 50 | 20 - 85 2.0 9.0 ns -

¢ Output Enable Ti 3.3 3.0 - 10.5 3.5 1.5 3-8
PzL uiput Enable Time 50 | 15 - 8.0 2.0 9.0 ns -

; Outout Disable Ti 3.3 4.0 - 12 4.5 13 37
PHZ uiput Hisable Time 50 | 20 - 95 2.0 10.5 ns -

¢ Outout Disable Ti 3.3 2.0 - 9.0 25 10 3-8
PLZ utput Lisable Time 5.0 15 - 75 15 8.5 ns -

*Voltage Range 3.3 Vis 3.3V 0.3 V.
Voltage Range 5.0 Vis 5.0 V0.5 V.
AC OPERATING REQUIREMENTS
74AC 74AC
Vec* Tp = +25°C Tp = -40°C to +85°C . Fig.
Symbol Parameter V) C_ = 50 pF C_ = 50 pF Unit No.
Typ Guaranteed Minimum

; Setup Time, HIGH or LOW 3.3 - 25 3.0 3.9
s Dy to CP 5.0 - 15 2.0 ns -

; Hold Time, HIGH or LOW 3.3 - 1.5 15 3.9
h Dp to CP 5.0 - 15 15 ns -

; CP Pulse Width 3.3 - 6.0 7.0 3.6
w HIGH or LOW 5.0 - 4.0 5.0 ns -

*Voltage Range 3.3V is 3.3V £0.3 V.
Voltage Range 5.0 Vis 5.0 V0.5 V.

www.onsemi.com
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DC CHARACTERISTICS

MC74AC574, MC74ACT574

74ACT 74ACT
Symbol Parameter ‘zv)cc Tp=+25°C | Tp=-40°C to +85°C | Unit Conditions
Typ Guaranteed Limits
ViH Minimum High Level 4.5 1.5 2.0 2.0 v Vour=0.1V
Input Voltage 55 15 2.0 2.0 orVgc-0.1V
ViL Maximum Low Level 4.5 1.5 0.8 0.8 v Voyr=0.1V
Input Voltage 55 15 0.8 0.8 orVgc-0.1V
VoH Minimum High Level 4.5 4.49 4.4 4.4 v loyt = -50 ©A
Output Voltage 55 5.49 5.4 5.4
*VinN=VLorViy
45 - 3.86 3.76 \Y lon -24mA
55 - 4.86 4.76 -24 mA
VoL Maximum Low Level 45 0.001 0.1 0.1 v lout = 50 A
Output Voltage 55 0.001 0.1 0.1
*ViN=VLorViy
4.5 - 0.36 0.44 \% | 24 mA
5.5 - 0.36 0.44 OL  24mA
N Maximum Input
- + + =
Leakage Current 5.5 +0.1 +1.0 uA V| =Vgg, GND
AlceT Additional Max. Igc/Input 55 0.6 15 mA Vi=Vgc-21V
loz Maximum Vi (OE) = Vi, Vi
3-State 55 - 0.5 £5.0 A Vi = Vge, GND
Current Vo =Vge, GND
loLp tMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
lonp | Outeut Current 55 - - 75 mA | Voup = 3.85 V Min
lcc Maximum Quiescent
Supply Current 55 - 8.0 80 uA VN = Ve or GND
*All outputs loaded; thresholds on input associated with output under test.
TMaximum test duration 2.0 ms, one output loaded at a time.
AC CHARACTERISTICS (For Figures and Waveforms - See AND8277/D at www.onsemi.com)
74ACT 74ACT
Vee* Ta = +25°C Ta = -40°C to +85°C : Fig.
Symbol Parameter v C_ = 50 pF C_ = 50 pF Unit No.
Min Typ Max Min Max
Maximum Clock
frmax Frequency 5.0 100 - - 85 - ns 3-3
Propagation Delay
tpLH CP10 0, 5.0 25 - 1 2.0 12 ns 3-6
Propagation Delay
tPHL CP10 0, 5.0 2.0 - 10 1.5 11 ns 3-6
tpzH Output Enable Time 5.0 2.0 - 9.5 1.5 10 ns 3-7
tpzL Output Enable Time 5.0 2.0 - 9.0 1.5 10 ns 3-8
tpHz Output Disable Time 5.0 2.0 - 10.5 1.5 11.5 ns 3-7
tpLz Output Disable Time 5.0 2.0 - 8.5 1.5 9.0 ns 3-8

*Voltage Range 5.0 Vis 5.0 V+0.5 V.
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MC74AC574, MC74ACT574

AC OPERATING REQUIREMENTS

74ACT 74ACT
Vec* Ta = +25°C Ta = -40°C to +85°C i Fig.
Symbol Parameter W) C_ = 50 pF C_ = 50 pF Unit No.
Typ Guaranteed Minimum
Setup Time, HIGH or LOW
ts D, to CP 5.0 - 2.5 25 ns 3-9
Hold Time, HIGH or LOW
th D, to CP 5.0 - 1.0 1.0 ns 3-9
CP Pulse Width
tw HIGH or LOW 5.0 - 3.0 4.0 ns 3-6
*Voltage Range 3.3V is 3.3V £0.3 V.
Voltage Range 5.0 Vis 5.0 V0.5 V.
CAPACITANCE
Symbol Parameter Value Typ Unit Test Conditions
CiN Input Capacitance 45 pF Vec=5.0V
Cpp Power Dissipation Capacitance 40 pF Ve =50V
ORDERING INFORMATION
Device Marking Package Shipping*
MC74AC574DWG AC574 SOIC-20 38 Units / Rail
MC74AC574DWR2G AC574 SOIC-20 1000 / Tape & Reel
MC74ACT574DWG ACT574 SOIC-20 38 Units / Rail
MC74ACT574DWR2G ACT574 SOIC-20 1000 / Tape & Reel
MC74AC574DTR2G 5A7(i TSSOP-20 2500 / Tape & Reel
MC74ACT574DTR2G 2?1’ TSSOP-20 2500 / Tape & Reel

tFor information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.
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DIMENSIONS: MILLIMETERS

*For additional information on our Pb-Free strategy and soldering
details, please download the onsemi Soldering and Mounting

Techniques Reference

Manual, SOLDERRM/D.
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. INTERPRET DIMENSIONS AND TOLERANCES
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DIMENSION AT MAXIMUM MATERIAL
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*This information is generic. Please refer to

a sheet for actual part marking.

Pb-Free indicator, “G” or microdot “=”, may
or may not be present. Some products may
not follow the Generic Marking.
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*This information is generic. Please refer to
device data sheet for actual part marking.
3 T Pb-Free indicator, “G” or microdot “ »”,
may or may not be present. Some products
DIMENSIONS: MILLIMETERS may not follow the Generic Marking.

*For additional information on our Pb-Free strategy and soldering
details, please download the onsemi Soldering and Mounting
Techniques Reference Manual, SOLDERRM/D.
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onsemi, ONSEML, and other names, marks, and brands are registered and/or common law trademarks of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates
and/or subsidiaries in the United States and/or other countries. onsemi owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property.
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under any of its intellectual property rights nor the rights of others. onsemi products are not designed, intended, or authorized for use as a critical component in life support systems
or any FDA Class 3 medical devices or medical devices with a same or similar classification in a foreign jurisdiction or any devices intended for implantation in the human body. Should
Buyer purchase or use onsemi products for any such unintended or unauthorized application, Buyer shall indemnify and hold onsemi and its officers, employees, subsidiaries, affiliates,
and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death
associated with such unintended or unauthorized use, even if such claim alleges that onsemi was negligent regarding the design or manufacture of the part. onsemi is an Equal
Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.

ADDITIONAL INFORMATION

TECHNICAL PUBLICATIONS: ONLINE SUPPORT: www.onsemi.com/support
Technical Library: www.onsemi.com/design/resources/technical-documentation For additional information, please contact your local Sales Representative at
onsemi Website: www.onsemi.com www.onsemi.com/support/sales
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