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Numeric Data Sheet Listing

Device Number Function Page
MC74AC00, MC74ACTOO ....... Quad 2—-INPUt NAND Gate . . ...ttt e e 44
MC74AC02, MC74ACTO2 ....... Quad 2-INPUt NOR Gate . ...ttt e 49
MC74AC04, MC74ACT04 ....... HeX INVEI T . .. e e e 54
MC74AC05, MC74ACTO5 ....... Hex Inverter with Opne—Drain QUPULS . ... ... e 59
MC74AC08, MC74ACTO8 ....... Quad 2-Input AND Gate ... ..o 64
MC74AC10, MC74ACT10 ....... Triple 3—INPUt NAND Gate . .. ... e 69
MC74AC11, MC74ACT11 ....... Triple 3—INPUt AND Gate ... ...t e 74
MC74AC14, MC74ACT14 ....... Hex Inverter Schmitt Trigger . ... e 79
MC74AC20, MC74ACT20 ....... Dual 4—Input NAND Gate . .. ...t 84
MC74AC32, MC74ACT32 ....... Quad 2-INput OR Gate . . .. ..o 89
MC74AC74, MC74ACT74 ....... Dual D-Type Positive Edge—Triggered Flip—Flop . ........... ... ... ... i i .. 94
MC74AC86, MC74ACTS86 ....... Quad 2—Input Exclusive OR Gate . . ... 101
MC74AC109, MC74ACT109 ..... Dual JK Positive Edge-Triggered Flip—Flop . .............ciiiiiiiiiiiiiian. 106
MC74AC125, MC74ACT125 .. ... Quad Buffer with 3—State Outputs . ........ ... 112
MC74AC132, MC74ACT132 ... .. Quad 2—Input NAND Schmitt THQgQer . .. ... e 117
MC74AC138, MC74ACT138 ..... 1—of—8 Decoder/Demultiplexer . ... ... ... ... 122
MC74AC139, MC74ACT139 ..... Dual 1-of—4 Decoder/DemultiplexXer . . .. ...t e 128
MC74AC151, MC74ACT151 ..... 1—0f—8 Decoder/DemultiplexXer . .. ... ... .. it 134
MC74AC153, MC74ACT153 ..... Dual 4—Input MUltiplexer . . .. ... 141
MC74AC157, MC74ACT157 .. ... Quad 2—Input MUltiplexer . .. ... ... 147
MC74AC161, MC74ACT161 ... .. Synchronous Presettable Binary Counter ............. ... ... . . . i 153
MC74AC163, MC74ACT163 .. ... Synchronous Presettable Binary Counter .................. . i 153
MC74AC174, MC74ACT174 ... .. Hex D Flip—Flop with Master Reset . ............ i 165
MC74AC175, MC74ACT175 ... .. Quad D Flip—Flop with Master Reset . ............ .. . i 171
MC74AC240, MC74ACT240 ..... Octal Buffer/Line Driver with 3—State Qutputs . .......... ... .. it 177
MC74AC244, MC74ACT244 .. ... Octal Buffer/Line Driver with 3—State Qutputs . .......... ... ..o 182
MC74AC245, MC74ACT245 . .. .. Octal Bidirectional Transceiver with 3—State Inputs/Outputs . ......................... 187
MC74AC253, MC74ACT253 . .... Dual 4—-Input Multiplexer with 3—State Qutputs . ............. .. i, 193
MC74AC257, MC74ACT257 ... .. Quad 2—Input Multiplexer with 3—State OQutputs ............... ... i, 200
MC74AC259, MC74ACT259 . .... 8-Bit Addressable Latch . ........ ... . 207
MC74AC273, MC74ACT273 ... .. Octal D FlIp=Flop . ..o e 215
MC74AC299, MC74ACT299 ..... 8—Input Universal Shift/Storage Register with Common Parallel I/O Pins ............... 222
MC74AC373, MC74ACT373 ..... Octal Transparent Latch with 3—State Outputs . .......... ... ... i 231
MC74AC374, MC74ACT374 . . ... Octal D-Type Flip—Flop with 3-State OQutputs . .......... ... .. i 239
MC74AC377, MC74ACT377 .. ... Octal D Flip—Flop with Clock Enable . ......... ... . . .. i 246
MC74AC540, MC74ACT540 .. ... Octal Buffer/Line Driver with 3—State Outputs . . .............co it 254
MC74AC541, MC74ACT541 ... .. Octal Buffer/Line Driver with 3—State Outputs . . ...t 254
MC74AC573, MC74ACT573 . .. .. Octal Buffer/Line Driver with 3—State Outputs . ........... ... . i 263
MC74AC574, MC74ACT574 . .. .. Octal D Flip—Flop with 3—State Qutputs . ........ ... ... . e 271
MC74AC646, MC74ACT646 .. ... Octal Transceiver/Register with 3—State Outputs, Non—Inverting ...................... 279
MC74AC652, MC74ACT652 . . ... Octal Transceiver/Register with 3—State Outputs, Non—Inverting ...................... 287
MC74AC4040 .............c..... 12—-Stage Binary Ripple Counter . . ... i 294
MC74ACT241 ................. Octal Buffer/Line Driver with 3—State Outputs . . ... 298
MC74ACT323 ........ccvvnn.. 8—Input Universal Shift/Storage Register with Synchronous Reset and Common I/O Pins . 303
MC74ACT564 ................. Octal D-Type Flip—Flop with 3—State Outputs . ...t 309
MC74ACT640 ................. Octal 3—State Inverting TranSCeIVET . .. ... ... 314
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Selection Guide

Inverters Schmitt Triggers
Type of Type of
Function Output Device Page Function Output Device Page
Hex 2S MC74ACO04, 54 Hex, Inverting 2S MC74AC14, 79
MC74ACTO04 MC74ACT14
Hex with Open— 2S MC74ACO05, 59 Quad 2—Input 2S MC74AC132, 117
Drain Outputs MC74ACTO05 NAND MC74ACT132
AND Gates Flip—Flops
Type of Clock
Function Output Device Page Function Edge Device Page
Quad 2-Input 2S MC74ACO08, 64 Dual D with Set & Positive MC74AC74, 94
MC74ACTO08 Clear MC74ACT74
Triple 3—Input 2S MC74AC11, 74 Dual JK Positive MC74AC109, 106
MC74ACT11 MC74ACT109
NAND Gates Multiplexers
Type of Type of
Function Output Device Page Function Output Device Page
Dual 4—Input 2S5 MC74AC20, 84 8—-to—1 2S MC74AC151, 134
MC74ACT20 MC74ACT151
Quad 2-Input 2S MC74ACO00, 44 Dual 4-to—1, Non— 2S MC74AC153, 141
MC74ACTO0 Inverting MC74ACT153
Triple 3—Input 2S MC74AC10, 69 Dual 4—to-1, Non— 3S MC74AC253, 193
MC74ACT10 Inverting MC74ACT253
Quad 2—-to—1, 2S MC74AC157, 147
Non—Invertin MC74ACT157
OR Gate 9
Quad 2—-to—1, 3S MC74AC257, 200
Type of Non—Inverting MC74ACT257
Function Output Device Page
Quad 2—Input 2S MC74AC32, 89 .
MC74ACT32 Decoders/Demultiplexers
Type of
F i Output Devi P
NOR Gate unction P evice age
Dual 1—of-4 2S MC74AC139, 128
_ Type of _ MC74ACT139
Function Output Device Page 1—of-8 o5 MC74AC138, 192
Quad 2-Input 2S MC74AC02, 49 MC74ACT138
MC74ACT02
. Latches
Exclusive OR Gate
Type of
_ Type of _ Function Output Device Page
Function Output _Device Page Addressable, 8Bt 25 MC74AC259, 207
Quad 2-Input XOR 2S MC74AC86, 101 MC74ACT259
MC74ACT86 Octal, 8-Bit, Non— 35S  MC74AC573, 263
Inverting MC74ACT573
Transparent, 8-Bit, 3S MC74AC373, 231
Non-Inverting MC74ACT373
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Selection Guide (continued)

Shift Registers

Mode*
Type of
Function Output SR SL Hold Reset Device Page
Parallel-In/Parallel-Out, Bidirectional, 8—Bit 8S X X X MC74AC299, 222
MC74ACT299
Parallel-In/Parallel-Out, Bidirectional, 8—Bit 3S X X X MC74ACT323 303
Asynchronous Counter, Negative Cascade Synchronous Counters,
Edge-Triggered Positive Edge-Triggered
Function Device Page Function Load Reset Device Page
12—Stage Binary with Reset  MC74AC4040 294 4-Bit Binary, S MC74AC161, 153
2S MC74ACT161
. . 4-Bit Binary, S MC74AC163, 153
Buffers/Line Drivers s MG74AGT163
Type of
Function Output Device Page . .
Ouad 35 MC74ACIS, s MSI Flip—Flops/Registers
MC74ACT125 Function Bits S/R CE Device Page
Octal, Non— 3S MC74ACT241 298 D-Type, 4 - X MC74AC377, 246
Inverting Non-Inv, 2S MC74ACT377
Octal, Non— 3S MC74AC244, 182 D-Type, 6 A —  MC74AC174, 165
Inverting MC74ACT244 Non-Inv, 2S MC74ACT174
Octal, Non-Invert- 28 MC74AC541, 254 D-Type, 8 A - MC74AC273, 215
ing, Bus Pinout MC74ACT541 Non-Inv, 2S MC74ACT273
Octal, Inverting 8S MC74AC240, 177 D-Type, 8 - —  MC74AC574, 271
MC74ACT240 Non-Inv, 3S MC74ACT574
Octal, Inverting, 28 MC74AC540, 254 D-Type, 8 - — MC74ACT564 309
Bus Pinout MC74ACT540 Invert, 3S
Transceivers
Type of
Function Output Device Page
Octal, Non— 3S MC74AC245, 187
Inverting MC74ACT245
Octal, Non— 3S MC74ACT640 314
Inverting
Octal, Non—Inver- BS) MC74AC646, 279
ting, with Register MC74ACT646
Octal, Non-Inver- 38 MC74AC652, 287
ting, Mux Latch MC74ACT652
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Section 1 — Descriptions and Family Characteristics

FACT - Logic

ON Semiconductor FACT logic offers a unique
combination of high speed, low power dissipation, high
noise immunity, wide fan-out capability, extended power
supply range and high reliability.

This data book describes the product line with device
specifications as well as material discussing design
considerations and comparing the FACT family to
predecessor technologies.

The sub two-micron silicon gate CMOS process utilized
in this family has been proven in the field. It has been further
enhanced to meet and exceed the JEDEC standards for
74ACXX logic.

For direct replacement of LS, ALS and other TTL devices,
the ‘ACT circuits with TTL-type input thresholds are
included in the FACT family. These include the more
popular bus drivers/transceivers as well as many other
T4ACTXXX devices.

Characteristics

® Full Logic Product Line
® Industry Standard Functions and Pinouts for SSI, MSI
and LSI
® Meets or Exceeds JEDEC Standards for 74ACXX
Family
e TTL Inputs on Selected Circuits
® High Performance Outputs
Common Output Structure for Standard and Buffer
Drivers
Output Sink/Source Current of 24 mA
Transmission Line Driving 50 ohm (Commercial)
Guaranteed
Operation from 2—6 Volts Guaranteed
Temperature Range —40°C to +85°C (Commercial)

Improved ESD Protection Network

High Current Latch-Up Immunity

Interfacing

FACT devices have a wide operating voltage range (VC(C
=2 to 6 Vdc) and sufficient current drive to interface with
most other logic families available today.

Device designators are as follows:

‘AC —This is a high-speed CMOS device with CMOS input
switching levels and buffered CMOS outputs that can
drive 124 mA of IgH and IQ[, current. Industry standard
’AC nomenclature and pinouts are used.

‘ACT - This is a high-speed CMOS device with a TTL-to-
CMOS input buffer stage. These device inputs are
designed to interface with TTL outputs operating with a

Vcc=5V+0.5VwithVog=24Vand VoL, =04 V.
These devices have buffered outputs that will drive
CMOS or TTL devices with no additional interface
circuitry. ‘ACT devices have the same output structures
as ‘AC devices.

Low Power CMOS Operation

If there is one single characteristic that justifies the
existence of CMOS, it is low power dissipation. In the
quiescent state, FACT draws three orders of magnitude less
power than the equivalent LS or ALS TTL device. This
enhances system reliability; because costly regulated high
current power supplies, heat sinks and fans are eliminated,
FACT logic devices are ideal for portable systems such as
laptop computers and backpack communications systems.
Operating power is also very low for FACT logic. Power
consumption of various technologies with a clock frequency
of 1 MHz is shown below.

FACT = 0.1 mW/Gate
ALS = 1.2 mW/Gate
LS = 2.0 mW/Gate
HC = 0.1 mW/Gate
500 +
400 1 .
= L=50pF @ 1 MHz
=2
e 300 +
o
200 +
100 + C| = FIXTURE CAPACITANCE
@ 1 MHz
0 : : :
0 2 4 6

Vg (VOLTS)

Figure 1-1. Icc versus Vcc
Figure 1-1 illustrates the effects of ICC versus power
supply voltage (V) for two load capacitance values: 50 pF
and stray capacitance. The clock frequency was 1 MHz for
the measurements.

AC Performance

In comparison to LS, ALS and HC families, FACT
devices have faster internal gate delays. Additionally, as the
level of integration increases, FACT logic leads the way to
very high- speed systems.
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The example below describes typical values for a
74XX138, 3-to-8 line decoder.

FACT = 6.0ns @ C_ = 50 pF
ALS = 12.0ns @ C_ = 50 pF
LS =220ns @ C_ = 15pF
HC = 17.5ns @ C; = 50 pF

AC performance specifications are guaranteed at 5 V =+
0.5 Vand 3.3 V£0.3 V. For worst case design at 2 V VCC
on all device types, the formula below can be used to
determine AC performance.

AC performance at2 V Vcc = 1.9 X AC specification
at3.3 V.

Multiple Output Switching

Propagation delay is affected by the number of outputs
switching simultaneously. Typically, devices with more than
one output will follow the rule: for each output switching,
derate the databook specification by 250 ps. This effect
typically is not significant on an octal device unless more
than four outputs are switching simultaneously. This
derating is valid for the entire temperature range and 5 V *
10% V(.

Noise Immunity

The noise immunity of a logic family is also an important
equipment cost factor in terms of decoupling components,
power supply dynamic resistance and regulation as well as
layout rules for PC boards and signal cables.

The comparisons shown describe the difference between
the input threshold of a device and the output voltage,

IViL-VoL |/ | ViH-Vonlat4.5 vV vee.

FACT = 1.25/125V

ALS = 0.4/0.7V

LS = 0.3/0.7V @475V Ve
HC = 081.25V

Output Characteristics

All FACT outputs are buffered to ensure consistent output
voltage and current specifications across the family. Both
‘AC and ‘ACT device types have the same output structures.
Two clamp diodes are internally connected to the output pin
to suppress voltage overshoot and undershoot in noisy
system applications which can result from impedance
mismatching. The balanced output design allows for
controlled edge rates and equal rise and fall times.

All devices (‘AC or ‘ACT) are guaranteed to source and
sink 24 mA. Commercial devices, 74AC/ACTXXX, are
capable of driving 50 ohm transmission lines.

IoL/IOH Characteristics

FACT = 24/-24 mA

ALS = 24/-15mA

LS = 8-04mA @ 4.75V VCG
HC = 4/-4mA

Dynamic Output Drive

Traditionally, in order to predict what incident wave
voltages would occur in a system, the designer was required
to do an output analysis using a Bergeron diagram. Not only
is this a long and time consuming operation, but the designer
needed to depend upon the accuracy and reliability of the
manufacturer-supplied  ‘typical’ output I/V  curve.
Additionally, there was no way to guarantee that any
supplied device would meet these ‘typical’ performance
values across the operating voltage and temperature limits.
Fortunately for the system designers, ON Semiconductor
has taken the necessary steps to guarantee incident wave
switching on transmission lines with impedances as low as
50 ohms for the commercial temperature range.

Figure 1-2 shows a Bergeron diagram for switching both
HIGH-to-LOW and LOW-to-HIGH. On the right side of the
graph (Ioyt > 0), are the VOH and ITH curves for FACT logic
while on the left side (Igyt < 0), are the curves for VOr, and
I1L. Although we will only discuss here the LOW-to-HIGH
transition, the information presented may be applied to a
HIGH-to-LOW transition.

7
6 VIN/IIN
L~/ LINE2
5 T SLOPE =50 Q |
4 /I N
HIGH-to-LOW , Vol
S 3 e 1~ NowoH
2, VoL/loL ,’ SLOPE =
= \\ . 0
0 |/ LOW-to-HIGH
y v, \
-2
-0.2 0.1 0 0.1 0.2
CURRENT (A)

Figure 1-2. Gate Driving 50 Ohm Line
Reflection Diagram

Begin analysis at the VQL, (quiescent) point. This is the
intersection of the VQL/IQL, curve for the output and the
VIN/IIN curve for the input. For CMOS inputs and outputs,
this point will be approximately 100 mV. Then draw a 50
ohm load line from this intersection to the VOH/IQH curve as
shown by Line 1. This intersection is the voltage that the
incident wave will have. Here it occurs at approximately
3.95 V. Then draw a line with a slope of —=50 ohms from this
first intersection point to the VIN/ITN curve as shown by Line

http://onsemi.com

1



2. This second intersection will be the first reflection back
from the input gate. Continue this process of drawing the
load lines from each intersection to the next. Lines
terminating on the VOH/IQH curve should have positive
slopes while lines terminating on the VIN/ITN curve should
have negative slopes.

7
6 —

5_

U
)
-9

4 —
3 —

VOLTS (V)

2 —

T i

RECEIVER
""" DRIVER

AN Y Y Y I Y
-1 0123 456 7 8 91011

TIME (1 PROPAGATION DELAY/DIV)

Figure 1-3a. Resultant Waveforms Driving
50 Ohm Line — Theoretical

VZR 0

5— N~ e

o

RECEIVER

DRIVER

| | | | | | | | |

50 100 150 200 250 300 350 400 450
TIME (ns)

Figure 1-3b. Resultant Waveforms Driving
50 Ohm Line — Actual

RECEIVER
64 me--- DRIVER
5 .
1
4
s ,
w3
5 ,
Q24
1_ ]
“=r-a
0_ - - - = * L -
-1 —

AN A Y Y I A Y
1012 3 456 7 8 9101

TIME (1 PROPAGATION DELAY/DIV)

Figure 1-3c. Resultant Waveforms Driving
50 Ohm Line — Theoretical

Each intersection point predicts the voltage of each
reflected wave on the transmission line. Intersection points
on the VOH/IQH curve will be waves travelling from the
driver to the receiver while intersection points on the VIN/ITN
curve will be waves travelling from the receiver to the driver.

Figures 1-3a, 1-3b, 1-3c and 1-3d show the resultant
wave- forms. Each division on the time scale represents the
propagation delay of the transmission line.

While this exercise can be done for FACT, it is no longer
necessary. FACT is guaranteed to drive an incident wave of
enough voltage to switch another FACT input.

We can calculate what current is required by looking at the
Bergeron diagram. The quiescent voltage on the line will be
within 100 mV of either rail. We know what voltage is
required to guarantee a valid voltage at the receiver. This is
either 70% or 30% of V. The formula for calculating the
current and voltage required is | (VOQ - V1/Zo | at VI. For
VoQ=100mV, VIH =385V, VcC =55V and Z, =50 ohms,
the required I0H at 3.85 V is 75 mA. For the HIGH-to-LOW
transition, VOQ =54V, VIL = 1.35 V and Z¢, = 50 ohms, IQL,
is 75 mA at 1.65 V. FACT’s I/O specifications include these
limits. For transmission lines with impedances greater than
50 ohms, the current requirements are less and switching is
still guaranteed.

It is important to note that the typical 24 mA drive
specification is not adequate to guarantee incident wave
switching. The only way to guarantee this is to guarantee the
current required to switch a transmission line from the
output quiescent point to the valid VN level.
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Figure 1-3d. Resultant Waveforms Driving
50 Ohm Line — Actual

The following performance charts are provided in order to
aid the designer in determining dynamic output current drive
of FACT devices with various power supply voltages.

7
6
5
4

=3

% 2 \\ \\

S vee=45V \ \ | \ec=55V

; R

] Veo=5V
DE P S " P S " L "
0 -50 -100 -150 -200 mA
CURRENT (mA)
Figure 1-4. Output Characteristics VOH/IOH,
MC74ACO00
T 7
Voo =55V 6
Vee=5V
4\— cC +Voc =45V 5
- :
NG ;
N 2
1
\\ .
-1
PR PR PR PR -2
200 mA 150 100 50 0
CURRENT (mA)

Figure 1-5. Output Characteristics VoL/lOL,
MC74AC00

T Vog=5V,Tp=25°C VINIIN
6 4
5 =+
sS4t
w3y
527
o1+
>
0 4
44
-2 f f f |
-0.2 -0.1 0 0.1 0.2
CURRENT (mA)

Figure 1-6. Input Characteristics VIN/IIN

Choice of Voltage Specifications

To obtain better performance and higher density,
semiconductor technologies are reducing the vertical and
horizontal dimensions of integrated device structures. Due
to a number of electrical limitations in the manufacture of
VLSI devices and the need for low voltage operation in
memory cards, it was decided by the JEDEC committee to
establish interface standards for devices operating at 3.3 V
1+ 0.3 V. To this end, ON Semiconductor guarantees all of its
devices operational at 3.3 V = 0.3 V. Note also that AC and
DC specifications are guaranteed between 3 and 5.5 V.
Operation of FACT logic is also guaranteed from 2 to 6 V on

Vcc.
Operating Voltage Ranges

FACT = 2to6V
ALS =5V+10%
LS =5V+5%
HC =2to6V
10 SPEED versus POWER
z §
=
2 | enc o LS
=
w
=
S
)
=
= * ALS
w
=
=
2 ® FAST
o FACT o FAST * AS
LS|
0.001 03 1 3 10

POWER PER GATE (mW) (NOT TO SCALE)

Figure 1-7. Internal Gate Delays
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GENERAL CHARACTERISTICS (All Max Ratings)

FACT
Symbol Parameter LS ALS HCMOS AC AT Unit
VCC/EE/DD ggﬁ;ae“”g Voltage 5+5% | 5+10% 2t06 2t06 2t06 v
Ta 74 Series | OPerating 0t0+70 | 0to+70 | —40to +85 —40 to +85 —40 to +85 °C
Temperature Range
VIH (min) 2 2 3.15 3.15 2 v
Input Voltage (limits)
VL (max) 0.8 0.8 0.9 1.35 0.8 \
VOH (min) 2.7 2.7 Vce-0.1 Vce-0.1 Vcce-0.1 \
Output Voltage (limits)
VoL (max) 0.5 0.5 0.1 0.1 0.1 v
IIH 20 20 +1 +1 +1 uA
Input Current
L -400 —200 -1 -1 -1 uA
IOH Output Current at 0.4 04 | 4@Vge-08 | 24@Vec-08 |-24@Vec-08| mA
loL Vo (limit) 8 8 4@04V 24@04V 24@04V mA
DC Noise Margin
DCM LOW/HIGH 0.3/0.7 0.4/0.7 0.8/1.25 1.25/1.25 0.7/2.4 \

Note: All DC parameters are specified over the commercial temperature range.

Figure 1-8. Logic Family Comparisons

FACT Replaces LS, ALS, HCMOS

ON Semiconductor’s

Advanced CMOS family is

specifically designed to outperform the LS, ALS and
HCMOS families. Figure 1-7 shows the relative position of
various logic families in speed/power performance. FACT
exhibits 1 ns internal propagation delays while consuming
1 uW of power.

SPEED/POWER CHARACTERISTICS (All Typical Ratings)

The Logic Family Comparisons table below summarizes
the key performance specifications for various competitive
technology logic families.

Symbol Parameter LS ALS HCMOS FACT Unit
e Quiescent Supply Current/Gate 0.4 0.2 0.0005 0.0005 mA
Pg Power/Gate (Quiescent) 2 1.2 0.0025 0.0025 mwW
tp Propagation Delay 7 5 8 5 ns
- Speed Power Product 14 6 0.02 0.01 pJ
fmax Clock Frequency D/FF 33 50 50 160 MHz
PROPAGATION DELAY (Commercial Temperature Range)
Product LS ALS HCMOS FACT Unit
Typ 10 5 8 5 ns
1PLHPHL 74xX00 Max 15 11 23 85 ns
tPLHAPHL a4 Typ 25 12 23 8 ns
(Clock to Q) Max 40 18 44 10.5 ns
tPLH/PHL 24%X163 Typ 18 10 20 5 ns
(Clock to Q) Max 27 17 52 10 ns

Conditions: (LS) Vo =5V, C = 15 pF, 25°C;

(ALS/HC/FACT) Vo =5V, £ 10%, C_ = 50 pF, Typ values at 25°C, Max values at 0 to 70°C for ALS, —40 to +85°C for HC/FACT.

Figure 1-8. Logic Family Comparisons, cont'd
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Section 2 — Circuit Characteristics

Power Dissipation

One advantage to using CMOS logic is its extremely low
power consumption. During quiescent conditions, FACT
will consume several orders of magnitude less current than
its bipolar counterparts. But DC power consumption is not
the whole picture. Any circuit will have AC power
consumption, whether it is built with CMOS or bipolar
technologies.

Power consumption of a circuit can be calculated using
the formula:

Pp=[(CL+Cpp)+VCCe Vs fl+[IQ+VcCl
where

Pp = power dissipation (W)

CL = load capacitance (Farad)

CpD = device power capacitance (Farad)
Vcc = power supply (Volt)

Vs = output voltage swing (Volt)

f = frequency of operation (Hz)

IQ = quiescent current (Amp)

Power consumption for FACT is dependent on the supply
voltage, frequency of operation, internal capacitance and
load. Vg will be VCC and 1) can be considered negligible for
CMOS. Therefore, the simplified formula for CMOS is:

Pp =(CL +Cpp) V2 f

Vee

Cpp values for CMOS devices are calculated by
measuring the power consumption of a device at two
different frequencies. Cpp is calculated in the following
manner:

1. The power supply voltage is set to Vo = 5 Vdc.

2. Signal inputs are set up so that as many outputs as
possible are switching, giving a worst-case situation
per JEDEC Cpp conditions (see Section 3).

3. The power supply current is measured and recorded
at input frequencies of 200 kHz and 1 MHz.

4. The power dissipation capacitance is calculated by

solving the two simultaneous equations
P1=(Cpp+Vcc2-f1) + (Ilcc+Vee)
~P2=(Cpp-Vcc2-f2) + (Icc+ Veo)
giving
CpD = (P1 - P2)/Ncc2(f1 - f2)
or
Cpp = (4 = 12)Vce(ft —f2)
where
I{ = supply current at f{ = 200 kHz.
Io = supply current at fo = 1 MHz.

On FACT device data sheets, CpD is a typical value and is
given either for the package or for the individual device
function, if there is more than one (i.e., gates, flip-flops,
etc.), within the package.

! !

b

] !

SET SET
MC74AC74 MC74AC74
INPUT —D Q D Q
Ck & CK 5
CLR CLR

L :

SET SET
MC74AC74 MC74ACT4
D Q —D Q
CLK a CLK aQ

CLR CLR

: .

MC74AC138

A0 Al A2

05 06 07 08

ann
.

MC74AC04 LOAD DEVICES

Figure 1-9. Power Demonstration Circuit Schematic
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The circuit shown in Figure 1-9 was used to compare the
power consumption of FACT versus ALS devices.

Two identical circuits were built on the same board and
driven from the same input. In the circuit, the input signal
was driven into four D-type flip-flops which act as
divide-by-2 frequency dividers. The outputs from the
flip-flops were connected to the inputs of a MC74AC38

400

350 T

300

250 T

200

POWER (mW)

150 1 a— ALS CIRCUIT
\ ALS STOPPED

FUNCTIONING

100 1=

100
FREQUENCY (MHz)

Figure 1-10. FACT versus ALS Circuit Power

decoder. This generated eight non-overlapping clock pulses
on the outputs of the MC74AC38, which were then
connected to an MC74ACO04 inverter. The input frequency
was then varied and the power consumption was measured.
Figure 1-10 illustrates the results of these measurements.

Below 40 MHz, the FACT circuit dissipates much less
power than the ALS version. It is interesting to note that
when the frequency went to zero, the FACT circuit’s power
consumption also went to near zero; the ALS circuit
continued to dissipate almost 100 mW. Another advantage
of FACT is its capabilities above 40 MHz. At this frequency,
the first 74ALS74 D-type flip-flop ceased to operate. Once
this occurred, the entire circuit stopped working and the
power consumption fell to its quiescent value. The FACT
device, however, continued functioning beyond the limit of
the frequency generator, which was 100 MHz.

This graph shows two advantages of FACT circuits
(power and speed). FACT logic delivers increased
performance in addition to offering the power savings of
CMOS.

Refer to Section 3 for test philosophies regarding power
dissipation.

Specification Derivation

At first glance, the specifications for FACT logic might
appear to be widely spread, possibly indicating wide design
margins are required. However, several effects are reflected
in each specification.

Figures 1-11a through 1-11e illustrate how the data from
the characterization of actual devices is transformed into the
specifications that appear on the data sheet. This data is
taken from the ‘AC245.

Figure 1-11a shows the data taken (from one part) on a
typical, single path, tpH[, from An to Bn, over temperature
at
5 V; there is negligible variation in the value of tpH[.. The
next graph, Figure 1-11b, depicts data taken on the same
device; this set of curves represents the data on all paths A
to B and B to A. The data on this plot indicates only a small
variation for tpHL_.

The graphs in Figures 1-11a and 1-11b include data at 5
V; Figure 1-11c shows the variation of delay times over the
standard 5 = 0.5 V voltage range. Note there is only a + 6%
variation in delay time due to voltage effects.

Now refer to Figure 1-11d which illustrates the process
effects on delay time. This graph indicates that the process
effects contribute to the spread in specifications more than
any other factor in that the effects of the theoretical process
spread can increase or decrease specification times by 30%.
Because this 30% spread represents considerably more than
+ 3 standard deviations, this guarantees an increase in the
manufacturability and the quality level of FACT product. To
further ensure parts within specification will pass on testers
at the limits of calibration, tester guardbands are

incorporated.
8T Vec=5V
74

6 1+

0 } : 1 1 1 1 1
100

120

60 -40 -20 0 20 40 60 80
TEMPERATURE (°C)

Figure 1-11a. tpHL, An to Bn, Single Path
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8 T 1.4+

Vec=5V
T 1.3
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1.2 1
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T waxivum /

e e 1.
/

2T — | TYPICAL

0.9 H
1T MINIMUM
0.8
0 I I l l l i i .
-60 -40 -20 0 20 40 60 80 100 120 074
TEMPERATURE (°C)
H 0.6 4 |
Figure 1-11b. tpHL, A to B, All Paths MIN TYP MAX
With voltage and process effects added (Figure 1-11e), PROCESS WINDOW
the full range of the specification can be seen. For reference, Figure 1-11d. FACT Process Effects on Delay Times
the data sheet values are shown on the graph.
8 —
T z 7t
1.08 + E 61 COMMERCIAL
1 a MAXIMUM
5 4
1.06 + o
1 8 4F ROOM TEMP
1.04 4 g 3 _ 
+ 0]
1.02 + g 2F TYPICAL
T [am
1 —o—
1T & (1) | COIIVIMERICIAL | MINIMlI.lM
T T T T T T T T T 1
0.98 55 -35 -15 5 25 45 65 8 105 125
096 L TEMPERATURE (°C)
0.94 ¥ Figure 1-11e. tpHL, A to B, with Voltage
T+ and Process Variation
0.92 T This linear behavior with temperature and voltage is
09 ; | typical of CMOS. Although the graphs are drawn for a
55 5 45 specific device, other part types have very similar graphical

VOLTS representations.  Therefore, for performance-critical
applications, where not all variables need to be taken into
account at once, the user can narrow the specifications. For
example, all parts in a critically timed subcircuit are together
on a board, so it may be assumed the devices are at the same
supply and temperature.

The same reasoning can be applied to setup and hold
times. Consider the ‘AC74. The setup time is 3 ns while the
hold time is O ns. Theoretically, if these numbers were
violated, the device would malfunction; however, in
actuality, the device probably will not malfunction. Looking
at the typical setup and hold times gives a better
understanding of the device operation.

At 25°C and 5 'V, the setup time is 1.5 ns while the hold
time is —1.5 ns. They are the same; a positive setup time
means the control signal to be valid before the clock edge,
a positive hold time indicates the control signal will be held
valid after the clock edge for the specified time, and a
negative hold time means the control signal can transition
before the clock edge. FACT devices were designed to be as

Figure 1-11c. Voltage Effects on Delay Times
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immune to metastability as possible. This is reflected in the
typical specifications. The true ‘critical’ time where the
input is actually sampled is extremely short: less than 50 ps.

By applying the same reasoning as we did to the
propagation delays to the setup and hold times, it becomes
obvious that the spread from setup to hold time (3 ns
worst-case) really covers devices across the entire process/
temperature/voltage spread. The real difference between the
setup and hold times for any single device, at a specified
temperature and voltage, is negligible.

Capacitive Loading Effects

In addition to temperature and power supply effects,
capacitive loading effects for loads greater than 50 pF should
be taken into account for propagation delays of FACT
devices. Minimum delay numbers may be determined from
the table below. Propagation delays are measured to the 50%
point of the output waveform.

Voltage (V)
Parameter Unit
3 4.5 5.5
trise 31 22 19 ps/pF
tfall 18 13 12.5 ps/pF
Tp =25°C

The two graphs following, Figures 1-12 and 1-13,
describe propagation delays on FACT devices as affected by
variations in power supply voltage (V) and lumped load
capacitance (Cr). Figures 1-14 and 1-15 show the effects of
lumped load capacitance on rise and fall times for FACT
devices.

Latch-up

A major problem with CMOS has been its sensitivity to
latch-up, usually attributed to high parasitic gains and high
input impedance. FACT logic is guaranteed not to latch-up
with dynamic currents of 100 mA forced into or out of the
inputs or the outputs under worst case conditions (T =
125°C and Vc = 5.5 Vdc). At room temperature the parts
can typically withstand dynamic currents of over 450 mA.
For most designs, latch-up will not be a problem, but the
designer should be aware of its causes and how to prevent it.

DELAY (ns)

32—

30 N

28 =

26£ S CL=1000pF tpiy — |

24 £ ~— :

22 =~ —T—=x

20£ —=

e — S

16 = = j 1

14 = _C_L=_47_(|)_PFJPLH

}(2) ——— CL=470pF tpHL

8 == CL2200% PHL — =G 230 oF tpry

6 £— CL=50pF, tpLH S s et pp—

4 :

2E CL =50 pF, tpHL

0 il T T T | T T | T T | 111 I T | T T |
3 35 4 45 5 55 6

V¢ (VOLTS)

Figure 1-12. Propagation Delay versus Vcc (‘AC00)
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18 F | N
. tPLH 1T L1
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12+ VCC:55V //‘//’ o tPHL i
: Le?Pl LA :VC(;=4.5V
: 24 === PHL
8| Voo =45V
F # | 4 e t
6 > PHL
4 f/ Vgg=55V
2f
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100 200 300 400 500 600 700 800 900 1000
LOAD CAPACITANCE (pF)

Figure 1-13. Propagation Delay versus C|_ (‘AC00)

FACT devices have been specifically designed to reduce
the possibility of latch-up occurring; ON Semiconductor
accomplished this by lowering the gain of the parasitic
transistors, reducing substrate and p-well resistivity to
increase external drive current required to cause a parasitic
to turn ON, and careful design and layout to minimize the
substrate-injected current coupling to other circuit areas.

10—
91
8T Vec=5V
7+ Tp=25°C
61
51
41
31
21
14
0 f f f f |

0 10 20 30 40 50
LOAD CAPACITANCE (pF)

trise (ns)

Figure 1-14. t;jse versus Capacitance
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10 +

Electrostatic Discharge (ESD) Sensitivity
94 . .
sl FACT circuits show excellent resistance to ESD-type
1 Vec=5V damage. FACT logic is guaranteed to have 2000 V ESD
% 6 Ta=25°C immunity on all inputs and outputs using Human Body
£°7 Model (1500 ohms, 100 pF). FACT parts do not require any
s T special handling procedures. However, normal handling
T precautions should be observed as in the case of any
5T semi-conductor device.
2T // Figure 1-17 shows the ESD test circuit used in the
T sensitivity analysis for this specification. Figure 1-18 is the
0 I I I I I pulse waveform required to perform the sensitivity test.
0 10 20 30 40 50 The test procedure is as follows: five pulses, each of
LOAD CAPACITANCE (pF) 2000 V, are applied to every combination of pins with a five
Figure 1-15. tfg)] versus Capacitance second cool-down period between each pulse. The polarity is
then reversed and the same procedure, pulse and pin
combination used for an additional five discharges. Continue
P-CHANNEL MOS N-CHANNEL MOS until all pins have been tested. The voltage is increased and the
+VDD 7 N OUTPU1I'NPUT -Vss testing procedure is again performed; this entire process is
| repeated until failure is detected. This is done to thoroughly
evaluate all pins.
—Q N N+ [ P+
\\ P - WELL 100%
o w tRISE < 15 ns
2 90% tDECAY < 350 ns
N-SUBSTRATE &
= (Ro + R3) C1 =300 ns
<<
Figure 1-16. CMOS Inverter Cross Section with )
Latch-up Circuit Schematic E
S 368%
10% —f-
RISE
< PEAK | 'DECAY
TIME
Figure 1-17. ESD Pulse Waveform
R1 =800k Q (MIN)
3G Q (MAX) HIGH VOLTAGE Ro = 1500 Q
RELAY
o o }—
CHARG;\ DISCHARGE —O
CALIBRATE
——0
I TEST
Cq =100 pF
S
REGULATED oe WAVEFORM
HIGH VOLTAGE DUT TERMINALS
SUPPLY VOLTMETER
R3 = 1500 Q

Figure 1-18. ESD Test Circuit
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Section 3 — Ratings, Specifications and Waveforms

Specifying FACT Devices

Traditionally, when a semiconductor manufacturer
completed a new device for introduction, specifications
were based on the characterization of just a few parts. While
these specifications were appealing to the designer, they
were often too tight and, over time, the IC manufacturers had
difficulty producing devices to the original specs. This
forced the manufacturer to relax circuit specifications to
reflect the actual performance of the device.

As a result, designers were required to review system
designs to ensure the system would remain reliable with the
new specifications. ON Semiconductor realized and
understood the problems associated with characterizing
devices too aggressively.

To provide more realistic and manufacturable specs, ON
Semiconductor devised a systematic and thorough process
to generate specifications. Devices are selected from
multiple wafer lots to ensure process variations are taken
into account. In addition, the process parameters are
measured and compared to the known process limits.

This method of characterizing parts more accurately
represents the product across time, voltage, temperature and
process rather than portraying the fastest possible device.
FACT circuits are therefore guaranteed to be
manufacturable over time without the need to respecify
timing.

These specification guidelines allow designers to design
systems more efficiently since the devices used will behave
as documented. Unspecified guardbands no longer need to
be added by the designer to ensure system reliability.

Power Dissipation — Test Philosophy

In an effort to reduce confusion about measuring Cpp, a
JEDEC standard test procedure (per JEDEC, Appendix E)
has been adopted which specifies the test setup for each type
of device. This allows a device to be exercised in a consistent
manner for the purpose of specification comparison. All

Ratings and Specifications

device measurements are made with Vo =5V at 25°C, with
3-state outputs both enabled and disabled.

Gates — Switch one input. Bias the remaining inputs such
that the output switches.

Latches — Switch the Enable and D inputs such that the latch
toggles.

Flip-Flops — Switch the clock pin while changing D (or bias
J and K) such that the output(s) change each clock cycle. For
parts with a common clock, exercise only one flip-flop.

Decoders — Switch one address pin which changes two
outputs.

Multiplexers — Switch one address pin with the
corresponding data inputs at opposite logic levels so that the
output switches.

Counters — Switch the clock pin with other inputs biased
such that the device counts.

Shift Registers — Switch the clock pin with other inputs
biased such that the device counts.

Transceivers — Switch one data input. For bidirectional
devices enable only one direction.

Parity Generator — Switch one input.
Priority Encoders — Switch the lowest priority input.

Load Capacitance — Each output which is switching should
be loaded with the standard 50 pF.

If the device is tested at a high enough frequency, the static
supply current can be ignored. Thus at 1 MHz, the following
formula can be used to calculate Cpp:

Cpp =Icc/(Vee) (1 x 106) — Equivalent Load Capacitance

Symbol Parameter Value Unit
\ele DC Supply Voltage (Referenced to GND) -0.5t0 +7.0 \
Vin DC Input Voltage (Referenced to GND) -0.5to Vg +0.5 \
Vout DC Output Voltage (Referenced to GND) -0.5to Vgc +0.5 \
lin DC Input Current, per Pin +20 mA
lout DC Output Source/Sink Current, per Pin +50 mA
Icc DC V¢ or GND Current per Output Pin +50 mA
Tstg Storage Temperature —65 to +150 °C

1 Absolute maximum ratings are those values beyond which damage to the device may occur. Obviously the databook specifications should
be met, without exception to ensure that the system design is reliable over its power supply, temperature, output/input loading variables.
ON Semiconductor does not recommend operation of FACT circuits outside databook specifications.
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Figure 1-19. Absolute Maximum Ratings1

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
s ‘AC 2.0 5.0 6.0
Vv upply Voltage \Y
ce pply Torag 'ACT 45 5.0 55
Vin, Vout DC Input Voltage, Output Voltage (Ref. to GND) 0 Vce \Y
Vcc @ 3.0V 150
Input Rise and Fall Time (Note 1)
tn tf ’AC Devices except Schmitt Inputs Vcc @45V 40 nsiv
Vcc @55V 25
bt Input Rise and Fall Time (Note 2) Vcc @45V 10 ns/V
n i ‘ACT Devices except Schmitt Inputs Vee @ 5.5V 8.0
Ty Junction Temperature (PDIP) 140 °C
TA Operating Ambient Temperature Range —40 25 85 °C
IoH Output Current — High —24 mA
loL Output Current — Low 24 mA

1. Vjp, from 30% to 70% V¢ c; see individual Data Sheets for devices that differ from the typical input rise and fall times.
2. Vjn from 0.8 V t0 2.0 V; see individual Data Sheets for devices that differ from the typical input rise and fall times.

Figure 1-20. Recommended Operating Conditions
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DC CHARACTERISTICS for ‘AC Family Devices

74AC 74AC
Symbol Parameter Vee Ta =+25°C Ta= Unit Conditions
y (v) —40°C to +85°C
Typ Guaranteed Limits
VIH Minimum High Level 3.0 1.5 2.1 2.1 VouyTt=0.1V
Input Voltage 4.5 225 | 3.15 3.15 Vv orVgcc—-0.1V
5.5 275 | 3.85 3.85
ViL Maximum Low Level 3.0 1.5 0.9 0.9 Voyt=0.1V
Input Voltage 45 225 | 1.35 1.35 Vv orVgc—-0.1V
5.5 275 | 1.65 1.65
VOH Minimum High Level 3.0 2.99 2.9 2.9 loyT =-50 HA
Output Voltage 45 449 | 44 4.4 %
5.5 5.49 5.4 5.4
VIN=VILorViH
3.0 2.56 2.46 v -12mA
4.5 3.86 3.76 IOH —24 mA
5.5 4.86 4.76 —-24 mA
VoL Maximum Low Level 3.0 0.002 | 0.1 0.1 louT =50 LA
Output Voltage 4.5 0.001 0.1 0.1 Vv
5.5 0.001 0.1 0.1
*VIN=VILorViH
3.0 0.36 0.44 v 12 mA
4.5 0.36 0.44 loL 24 mA
5.5 0.36 0.44 24 mA
IIN Maximum Input
Leakage Current 5.5 +0.1 +1.0 ].LA V| = VCCa GND
loLD TMinimum Dynamic 5.5 75 mA VoLp = 1.65 V Max
IOHD Output Current 55 75 mA | VOHD = 3.85 V Min
Icc Maximum Quiescent
Supply Current 5.5 8.0 80 UA VIN = 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: )y and Icc @ 3.0 V are guaranteed to be less than or equal to the respective limit @ 5.5V V.
DC CHARACTERISTICS for ‘ACT Family Devices
74ACT 74ACT
Symbol Parameter Vee Ta =25°C Ta= Unit Conditions
y v) —40°C to +85°C
Typ Guaranteed Limits
VIH Minimum High Level 4.5 1.5 2.0 2.0 VouTt=0.1V
Input Voltage 5.5 1.5 2.0 2.0 \ orVcc—-0.1V
ViL Maximum Low Level 4.5 1.5 0.8 0.8 VouyTt=0.1V
Input Voltage 5.5 1.5 0.8 0.8 \ orVgc—-0.1V
VOH Minimum High Level 4.5 4.49 4.4 4.4 v loyT =-50 uA
Output Voltage 5.5 5.49 5.4 5.4
*VIN=VILorViH
45 3.86 3.76 \ | —24 mA
55 4.86 476 OH  _2ama
VoL Maximum Low Level 4.5 0.001 0.1 0.1 v loyT =50 A
Output Voltage 5.5 0.001 0.1 0.1
*VIN=ViLorViH

* All outputs loaded; thresholds on input associated with output under test.
TMaximum test duration 2.0 ms, one output loaded at a time.
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DC CHARACTERISTICS for ‘ACT Family Devices (continued)

74ACT 74ACT
Symbol Parameter Vee Ta =25°C Ta= Unit Conditions
(\)] —40°C to +85°C
Typ Guaranteed Limits
45 0.36 0.44 \ | 24 mA
5.5 0.36 0.44 oL 24 mA
IIN Maximum Input +0.1 +10 A ViV GND
Leakage Current 55 = = H I=VCC:
AlccT Additional Max. Icc/Input 5.5 0.6 1.5 mA Vi=Vgcc-2.1V
loLD TMinimum Dynamic 5.5 75 mA VoLp = 1.65 V Max
IOHD Output Current 55 75 mA | VOHD = 3.85 V Min
Icc Maximum Quiescent
Supply Current 5.5 8.0 80 A VIN = Vg 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.
tPzH
Q
50 — OPEN tPHZ
TESTLOAD 9—{DUD——— I e N
J_ Y tpzL
50 pF tpLz
tr=3ns :|: 450 Q
tf=3ns = 50 Q SCOPE

Figure 1-21. AC Tri-State Loading Circuit

AC Loading and Waveforms

Loading Circuit

Figure 1-21 shows the AC loading circuit used in
characterizing and specifying propagation delays of all
FACT devices (‘AC and ‘ACT) unless otherwise specified
in the data sheet of a specific device.

The use of this load, differs somewhat from previous
(HCMOS) practice, provides more meaningful information
and minimizes problems of instrumentation and customer
correlation. In the past, +25°C propagation delays for TTL
devices were specified with a load of 15 pF to ground; this
required great care in building test jigs to minimize stray
capacitance and implied the use of high impedance, high
frequency scope probes. FAST circuits changed to 50 pF of
capacitance allowing more leeway in stray capacitance and
also loading the device during rising or falling output
transitions. This more closely resembles the inloading to be
expected in average applications and thus gives the designer
more useful delay figures. We have incorporated this
scheme into the FACT product line. The net effect of the
change in AC load is to increase the average observed
propagation delay by about 1 ns.

The 500 ohm resistor to ground can be a high frequency
passive probe for a sampling oscilloscope, which costs much
less than the equivalent high impedance probe. Alternately,
the 500 ohm resistor to ground can simply be a 450 ohm
resistor feeding into a 50 ohm coaxial cable leading to a
sampling scope input connector, with the internal 50 ohm
termination of the scope completing the path to ground. This
is the preferred scheme for correlation. (See Figure 1-21.)
With this scheme there should be a matching cable from the
device input pin to the other input of the sampling scope; this
also serves as a 50 ohm termination for the pulse generator
that supplies the input signal.

Shown in Figure 1-21 is a second 500 ohm resistor from
the device output to a switch. For most measurements this
switch is open; it is closed for measuring one set of the
Enable/Disable parameters (LOW-to-OFF and
OFF-to-LOW) of a 3-state output. With the switch closed,
the pair of 500 ohm resistors and the 2 X VCC supply voltage
establish a quiescent HIGH level.
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‘ACxx Devices
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Figure 1-22a. Test Input Signal Levels
‘ACTxx Devices
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Figure 1-22b. Test Input Signal Levels

Test Conditions

Figure 1-22a and 1-22b describe the input signal voltage
levels to be used when testing FACT circuits. The AC test
conditions follow industry convention requiring V[N to
range from 0 V for a logic LOW to 3 V for a logic HIGH for
‘ACT devices and 0 V to V¢ for ‘AC devices. The DC
parameters are normally tested with VN at guaranteed input
levels, that is V[H to V][, (see data tables for details). Care
must be taken to adequately decouple these high
performance parts and to protect the test signals from
electrical noise. In an electrically noisy environment, (e.g.,

a tester and handler not specifically designed for high speed
work), DC input levels may need to be adjusted to increase
the noise margin to allow for the extra noise in the tester
which would not be seen in a system.

Noise immunity testing is performed by raising VN to the
nominal supply voltage of 5 V then dropping to a level
corresponding to V[H characteristics, and then raising again
to the 5 V level. Noise tests can also be performed on the V[,
characteristics by raising V[N from 0 V to VjL, then
returning to 0 V. Both V[ and V7L, noise immunity tests
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should not induce a switch condition on the appropriate
outputs of the FACT device.

Good high frequency wiring practices should be used in
constructing test jigs. Leads on the load capacitor should be
as short as possible to minimize ripples on the output wave
form transitions and to minimize undershoot. Generous
ground metal (preferably a ground plane) should be used for
the same reasons. A VCC bypass capacitor should be
provided at the test socket, also with minimum lead lengths.

Rise and Fall Times

Input signals should have rise and fall times of 3 ns and
signal swing of 0 V to 3.0 V V for ‘ACT devices or 0 V
to Ve for ‘AC devices. Rise and fall times less than or equal
to 1 ns should be used for testing fijgx or pulse widths.

CMOS devices, including 4000 Series CMOS, HC, HCT
and FACT families, tend to oscillate when the input rise and
fall times become lengthy. As a direct result of its increased
performance, FACT devices can be more sensitive to slow
input rise and fall times than other lower performance
technologies.

It is important to understand why this oscillation occurs.
Consider the outputs, where the problem is initiated.
Usually, CMOS outputs drive capacitive loads with low DC
leakage. When the output changes from a HIGH level to a
LOW level, or from a LOW level to a HIGH level, this
capacitance has to be charged or discharged. With the
present high performance technologies, this charging or
discharging takes place in a very short time, typically 2-3 ns.
The requirement to charge or discharge the capacitive loads
quickly creates a condition where the instantaneous current
change through the output structure is quite high. A voltage

(¢
DATA )
IN N Vi
[(¢
tpxx tpxx
)).
DATA « v
ouT mo

Figure 1-23. Waveform for Inverting and
Non-Inverting Functions

* Vi = 50% V¢ for ‘AC devices; 1.5 V for ‘ACT devices
Vmo = 50% for ‘AC/'‘ACT devices

is generated across the VcC or ground leads inside the
package due to the inductance of these leads. The internal
ground of the chip will change in reference to the outside
world because of this induced voltage.

Consider the input. If the internal ground changes, the
input voltage level appears to change to the DUT. If the input
rise time is slow enough, its level might still be in the device
threshold region, or very close to it, when the output
switches. If the internally-induced voltage is large enough,
it is possible to shift the threshold region enough so that it
re-crosses the input level. If the gain of the device is
sufficient and the input rise or fall time is slow enough, then
the device may go into oscillation. As device propagation
delays become shorter, the inputs will have less time to rise
or fall through the threshold region. As device gains
increase, the outputs will swing more, creating more
induced voltage. Instantaneous current change will be
greater as outputs become quicker, generating more induced
voltage.

Package-related causes of output oscillation are not
entirely to blame for problems with input rise and fall time
measurements. All testers have Vc and ground leads with
a finite inductance. This inductance needs to be added to the
inductance in the package to determine the overall voltage
which will be induced when the outputs change. As the
reference for the input signals moves further away from the
pin under test, the test will be more susceptible to problems
caused by the inductance of the leads and stray noise. Any
noise on the input signal will also cause problems. With
FACT logic having gains as high as 100, it merely takes a 50
mV change in the input to generate a full 5 V swing on the
output.

-~ ty ——>

XX

trec

CLOCK Vi

tPHL

OUTPUT Vin Vimo

Figure 1-24. Propagational Delay, Pulse Width
and tyec Waveforms
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Enable and Disable Times

Figure 1-25 and 1-26 show that the disable times are
measured at the point where the output voltage has risen or
fallen by 10% from the voltage rail level (i.e., ground for
tpr.z or Vcc for tpHz). This change enhances the
repeatability of measurements, reduces test times, and gives
the system designer more realistic delay times to use in
calculating minimum cycle times. Since the high impedance
state rising or falling waveform is RC-controlled, the first
10% of change is more linear and is less susceptible to
external influences. More importantly, perhaps from the
system designer’s point of view, a change in voltage of 10%
is adequate to ensure that a device output has turned OFF.
Measuring to a larger change in voltage merely exaggerates
the apparent Disable time and thus penalizes system
performance since the designer must use the Enable and
Disable times to devise worst case timing signals to ensure
that the output of one device is disabled before that of
another device is enabled.

Propagation Delay, fmax, Set, Hold, and
Recovery Times

A 1 MHz square wave is recommended for most
propagation delay tests. The repetition rate must necessarily
be increased for testing fmax. A 50% duty cycle should
always be used when testing fhax. Two pulse generators are
usually required for testing such parameters as setup time
(tg), hold time (th), recovery time (tREC) shown in
Figure 1-27.

Electrostatic Discharge

Precautions should be taken to prevent damage to devices
by electrostatic discharge. Static charge tends to accumulate
on insulated surfaces such as synthetic fabrics or carpeting,
plastic sheets, trays, foam, tubes or bags, and on ungrounded
electrical tools or appliances. The problem is much worse in
a dry atmosphere. In general, it is recommended that
individuals take the precaution of touching a known ground
before handling devices. To effectively avoid electrostatic
damage to FACT devices, it is recommended that
individuals wear a grounded wrist strap when handling
devices. More often, handling equipment, which is not
properly grounded, causes damage to parts. Ensure that all

plastic parts of the tester, which are near the device, are
conductive and connected to ground.

DATA
V .
IN N m
(g
CONTROL (CLOCK) "
INPUT mi
trec—>

Vi

MR
OR
CLEAR R

Figure 1-25. Setup Time, Hold Time and Recovery

Time
4
OUTPUT Vi
CONTROL " mi
[(¢
tpzH tPHZ
R Vee
DATA Vimo 0% Vee
ouT

Figure 1-26. 3-State Output High Enable
and Disable Times

OUTPUT Vo
CONTROL » mi
tpzL
DATA y tpLZ
ouT mo 10% Voo
2 GND

Figure 1-27. 3-State Output Low Enable
and Disable Times

*Vmi =50% Vg for ‘AC devices; 1.5 V for ‘ACT devices
Vmo =50% Vg for ‘AC/'ACT devices
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Section 4 — Design Considerations

Today’s system designer is faced with the problem of
keeping ahead when addressing system performance and
reliability. ON Semiconductor’s Advanced CMOS helps
designers achieve these goals.
FACT logic was designed to alleviate many of the
drawbacks that are common to current technology logic
circuits. FACT logic combines the low static power
consumption and the high noise margins of CMOS with a
high fan-out, low input loading and a 50 ohm transmission
line drive capability (comparable to ON Semiconductor’s
FAST bipolar technology family) to offer a complete family
of sub 2-micron SSI and MSI devices.
Performance features such as advanced Schottky speeds
at CMOS power levels, advanced Schottky drive, excellent
noise, ESD and latch-up immunity are characteristics that
designers of state-of-the-art systems require. FACT logic
answers all of these concerns in one family of products. To
fully utilize the advantages provided by FACT, the system
designer should have an understanding of the flexibility as
well as the trade-offs of CMOS design. The following
section discusses common design concerns relative to the
performance and requirements of FACT.
There are six items of interest which need to be evaluated
when implementing FACT devices in new designs:
® Thermal Management — circuit performance and long-
term circuit reliability are affected by die temperature.
® Interfacing — interboard and technology interfaces,
battery backup and power down or live insert/extract
systems require some special thought.

® Transmission Line Driving — FACT has line driving
capabilities superior to all CMOS families and most TTL
families.

® Noise effects — As edge rates increase, the probability of
crosstalk and ground bounce problems increases. The
enhanced noise immunity and high threshold levels
improve FACT’s resistance to crosstalk problems.

® Board Layout — Prudent board layout will ensure that
most noise effects are minimized.

® Power Supplies and Decoupling — Maximize ground and

V( traces to keep Vc/ground impedance as low as

possible; full ground/VC planes are best. Decouple any

device driving a transmission line; otherwise add one
capacitor for every package.

Thermal Management

Circuit performance and long-term circuit reliability are
affected by die temperature. Normally, both are improved by
keeping the IC junction temperatures low.

Electrical power dissipated in any integrated circuit is a
source of heat. This heat source increases the temperature of
the die relative to some reference point, normally the
ambient temperature of 25°C in still air. The temperature
increase, then, depends on the amount of power dissipated
in the circuit and on the net thermal resistance between the
heat source and the reference point. See Section 2 for
calculation of FACT power consumption.

The temperature at the junction is a function of the
packaging and mounting system’s ability to remove heat
generated in the circuit — from the junction region to the
ambient environment. The basic formula for converting
power dissipation to estimated junction temperature is:

Ty=TA+Pp(BJC + 6CA) (1)

or
Ty=Ta+PD(6JA) )
where
Ty = maximum junction temperature
Ta = maximum ambient temperature
PpD = calculated maximum power dissipation including

effects of external loads (see Power Dissipation in
_ section Ill).
0JC = average thermal resistance, junction to case
0cA = average thermal resistance, case to ambient
6JA = average thermal resistance, junction to ambient

This ON Semiconductor recommended formula has been
approved by RADC and DESC for calculating a “practical”
maximum  operating  junction  temperature  for
MIL-M-38510 (JAN) devices.

Only two terms on the right side of equation (1) can be
varied by the user — the ambient temperature, and the device
case-to-ambient thermal resistance, CA. (To some extent
the device power dissipation can also be controlled, but
under recommended use the VC supply and loading dictate
a fixed power dissipation.) Both system air flow and the
package mounting technique affect the 6CA thermal
resistance term. 0 is essentially independent of air flow
and external mounting method, but is sensitive to package
material, die bonding method, and die area.
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Thermal Resistance In Still Air

Package Description

1. All plastic packages use copper lead frames.
2. Body style DIL is “Dual-In-Line.”

. . 6Jc (°C/Wwatt)
No. Body Body Body Die Die Area Flag Area
Leads Style Material W xL Bonds (Sq. Mils) (Sg. Mils) Avg. Max.
14 DIL Epoxy 1/4” x 3/4” Epoxy 4096 6,400 38 61
16 DIL Epoxy 1/4” x 3/4” Epoxy 4096 12,100 34 54
20 DIL Epoxy 0.35” % 0.35” Epoxy 4096 14,400 N/A N/A
NOTES:

3. Standard Mounting Method: Dual-In-Line Socket or P/C board with no contact between bottom of package and socket or P/C board.

Figure 1-28. Thermal Resistance Values for Standard I/C Packages

For applications where the case is held at essentially a
fixed temperature by mounting on a large or temperature-
controlled heat sink, the estimated junction temperature is
calculated by:

Ty=Tc +Pp(BJC) @)
where TC = maximum case temperature and the other
parameters are as previously defined.

The maximum and average OJC resistance values for
standard IC packages are given in Figure 1-28. In
Figure 1-29, this basic data is converted into graphs
showing the maximum power dissipation allowable at
various ambient temperatures (still air) for circuits mounted
in the different packages, taking into account the maximum
permissible operating junction temperature for long term
life (= 100,000 hours for ceramic packages).

o
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o
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(2]
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N
£ 1000 SRSy
S 70 \\\\
= 8 LEAD \\\
w500 N
= \\
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<<
= 0
2 25 5 75 100 125 140 150 175 200
2 Ta, AMBIENT TEMPERATURE - STILL AIR (°C)

Figure 1-29. Ambient Temperature Derating Curves
(Plastic Dual-In-Line Package Test Environment)

Air Flow

The effect of air flow over the packages on 8] (due to a
decrease in OCA) reduces the temperature rise of the
package, therefore permitting a corresponding increase in
power dissipation without exceeding the maximum
permissible operating junction temperature.

Even though different device types mounted on a printed
circuit board may each have different power dissipations, all
will have the same input and output levels provided that each

is subject to identical air flow and the same ambient air
temperature. This eases design, since the only change in
levels between devices is due to the increase in ambient
temperatures as the air passes over the devices, or
differences in ambient temperature between two devices.
The majority of users employ some form of air-flow
cooling. As air passes over each device on a printed circuit
board, it absorbs heat from each package. This heat gradient
from the first package to the last package is a function of the
air flow rate and individual package dissipations.
Figure 1-30 provides gradient data at power levels of 200
mW, 250 mW, 300 mW, and 400 mW with an air flow rate
of 500 Ifpm. These figures show the proportionate increase
in the junction temperature of each dual in-line package as
the air passes over each device. For higher rates of air flow
the change in junction temperature from package to package
down the airstream will be lower due to greater cooling.

Power Dissipation Junction Temperature Gradient
(mW) (°C/Package)
200 0.4
250 0.5
300 0.63
400 0.88

Devices mounted on 0.062” PC board with Z axis spacing of 0.5”.
Air flow is 500 Ifpm along the Z axis.

Figure 1-30. Thermal Gradient of Junction
Temperature (16-Pin Dual-In-Line Package)

Optimizing The Long Term Reliability of
Plastic Packages

Todays plastic integrated circuit packages are as reliable
as ceramic packages under most environmental conditions.
However when the ultimate in system reliability is required,
thermal management must be considered as a prime system
design goal.

Modern plastic package assembly technology utilizes
gold wire bonded to aluminum bonding pads throughout the
electronics industry. When exposed to high temperatures for
protracted periods of time an intermetallic compound can
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form in the bond area resulting in high impedance contacts
and degradation of device performance. Since the formation
of intermetallic compounds is directly related to device
junction temperature, it is incumbent on the designer to
determine that the device junction temperatures are
consistent with system reliability goals.

Predicting Bond Failure Time

Based on the results of almost ten (10) years of +125°C
operating life testing, a special arrhenius equation has been
developed to show the relationship between junction
temperature and reliability.

(1) T = (6.376 x 10-9)e [ _11554.267 ]

27315+ T

Where: T = Time in hours to 0.1% bond failure
(1 failure per 1,000 bonds).
Ty = Device junction temperature, °C.
And:
(2) Ty=Ta + PDOJA =Ta + ATy
Where: Ty = Device junction temperature, °C.
TA = Ambient temperature, °C.
PpD = Device power dissipation in watts.
0JA = Device thermal resistance, junction to air,
°C/Watt.
ATy =Increase in junction temperature due to

on-chip power dissipation.

Figure 1-31 shows the relationship between junction
temperature, and continuous operating time to 0.1% bond
failure, (1 failure per 1,000 bonds).

Junction
Temperature °C Time, Hours Time, Years
80 1,032,200 117.8
90 419,300 47.9
100 178,700 20.4
110 79,600 9.4
120 37,000 4.2
130 17,800 2.0
140 8,900 1.0

Figure 1-31. Device Junction Temperature versus
Time to 0.1% Bond Failures

Figure 1-31 is graphically illustrated in Figure 1-32
which shows that the reliability for plastic and ceramic
devices is the same until elevated junction temperatures
induce intermetallic failures in plastic devices. Early and
mid-life failure rates of plastic devices are not effected by
this intermetallic mechanism.

w FAILURE RATE OF PLASTIC = CERAMIC
= UNTIL INTERMETALLICS OCCUR
L f f 1 I I
[i
S Lglglllg_gllgllle
= 13 = 2 S 8
[a] 1 I I 1 I 1
N = A= =
-
2, i
=
[a
o
=2
1 10 100 1000
TIME, YEARS
Figure 1-32. Failure Rate versus Time
Junction Temperature
Procedure

After the desired system failure rate has been established
for failure mechanisms other than intermetallics, each
device in the system should be evaluated for maximum
junction temperature. Knowing the maximum junction
temperature, refer to Figure 1-31 or Equation 1 to determine
the continuous operating time required to 0.1% bond
failures due to intermetallic formation. At this time, system
reliability departs from the desired value as indicated in
Figure 1-32.

Air flow is one method of thermal management which
should be considered for system longevity. Other commonly
used methods include heat sinks for higher powered devices,
refrigerated air flow and lower density board stuffing. Since
0CA is entirely dependent on the application, it is the
responsibility of the designer to determine its value. This can
be achieved by various techniques including simulation,
modeling, actual measurement, etc.

The material presented here emphasizes the need to
consider thermal management as an integral part of system
design and also the tools to determine if the management
methods being considered are adequate to produce the
desired system reliability.

Interfacing

FACT devices have outputs which combine balanced
CMOS outputs with high current line driving capability.
Each standard output is guaranteed to source or sink 24 mA
of current at worst case conditions. This allows FACT
circuits to drive more loads than standard advanced
Schottky parts; FACT can directly drive ALS, AS, LS, HC
and HCT devices.
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TTL

v

Figure 1-33. Interfacing FACT to NMOS, CMOS and
TTL

FACT devices can be directly driven by both NMOS and
CMOS families, as shown in Figure 1-33, operating at the
same rail potential without special considerations. This is
possible due to the low input loading of FACT product,
guaranteed to be less than 1 LA per input.

Some older technologies, including all existing TTL
families, will not be able to drive FACT circuits directly; this
is due to inadequate high level capability, which is
guaranteed to 2.4 V. There are two simple approaches to the
TTL-to-FACT interface problem. A TTL-to-CMOS
converter can be constructed employing a resistor pull-up to
Vo of approximately 4.7 k ohms, which is depicted in
Figure 1-34. The correct HIGH level is seen by the CMOS
device while not loading down the TTL driver.

S

AC

Figure 1-34. V|H Pull-Up on TTL Outputs

Unfortunately, there will be designs where including a
pull-up resistor will not be acceptable. In these cases, such
as a terminated TTL bus, ON Semiconductor has designed
devices which offer thresholds that are TTL-compatible
(Figure 1-35). These interfaces tend to be slightly slower
than their CMOS-level counterparts due to an extra buffer
stage required for level conversion.

Vee

TTL ACT

v

Figure 1-35. TTL Interfacing to ‘ACT

ECL devices cannot directly drive FACT devices.
Interfacing FACT-to-ECL can be accomplished by using
TTL-to-ECL translators and 10125 ECL-to-TTL translators
in addition to following the same rules on the TTL outputs
to CMOS inputs (i.e., a resistor pull-up to Vo of

approximately 4.7 k ohms). The translation can also be
accomplished by a resistive network. A three-resistor
interface between FACT and ECL logic is illustrated in
Figure 1-36a. Figure 1-36b and 1-36¢ show the translation
from ECL-to-FACT, which is somewhat more complicated.
These two examples offer some possible interfaces between
ECL and FACT logic.

+5.0V
AC/ACT _‘L
560 Q
510 Q
aA%\%
47 470 Q
-52V

Figure 1-36a. Resistive FACT-to-ECL Translation
50V

T1, T2 - 2N2369
D1, D2 - HP5082 - 2811

-52V

Figure 1-36b. Single-Ended ECL-to-‘AC Circuit
5.0V

—|ECE§ El
D3 T1 - 2N2369
D1, D2 - HP5082 - 2811
620 620 D3 - 1N414 OR 1N4148
-52V

Figure 1-36c¢. Differential Output ECL-to-‘AC Circuit

It should be understood that for FACT, as with other
CMOS technologies, input levels that are between specified
input values will cause both transistors in the CMOS
structure to be conducting. This will cause a low resistive
path from the supply rail to ground, increasing the power
consumption by several orders of magnitude. It is important
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that CMOS inputs are always driven as close as possible to
the rail.

NV

Figure 1-37. Crystal Oscillator Circuit Implemented
with FACT ‘AC00

Line Driving

With the available high-speed logic families, designers
can reach new heights in system performance. Yet, these
faster devices require a closer look at transmission line
effects.

Although all circuit conductors have transmission line
properties, these characteristics become significant when
the edge rates of the drivers are equal to or less than three
times the propagation delay of the line. Significant
transmission line properties may be exhibited in an example
where devices have edge rates of 3 ns and lines of 8 inches
or greater, assuming propagation delays of 1.7 ns/ft for an
unloaded printed circuit trace.

Of the many properties of transmission lines, two are of
major interest to the system designer: Zge, the effective
equivalent impedance of the line, and tpde- the effective
propagation delay down the line. It should be noted that the
intrinsic values of line impedance and propagation delay, Z
and tpq, are geometry-dependent. Once the intrinsic values
are known, the effects of gate loading can be calculated. The
loaded values for Zoe and tpde can be calculated with:

Zo

1+ C,[/CI
tpde = tpd 1+ Ct/C|

where CJ = intrinsic line capacitance and Ct = additional
capacitance due to gate loading.

The formulas indicate that the loading of lines decreases
the effective impedance of the line and increases the
propagation delay. Lines that have a propagation delay
greater than one third the rise time of the signal driver should
be evaluated for transmission line effects. When performing

Zoe

transmission line analysis on a bus, only the longest, most
heavily loaded and the shortest, least loaded lines need to be
analyzed. All lines in a bus should be terminated equally; if
one line requires termination, all lines in the bus should be
terminated. This will ensure similar signals on all of the
lines.

There are several termination schemes which may be
used. Included are series, parallel, AC parallel and Thevenin
terminations. AC parallel and series terminations are the
most useful for low power applications since they do not
consume any DC power. Parallel and Thevenin terminations
experience high DC power consumption.

Termination Schemes
a: No Termination

p—w

>

>

b: Series Termination

> i»
:
¢

d: AC Parallel Termination

>

e: Thevenin Termination

Figure 1-38. Termination Schemes

Series Terminations

Series terminations are most useful in high-speed
applications where most of the loads are at the far end of the
line. Loads that are between the driver and the end of the line
will receive a two-step waveform. The first wave will be the
incident wave. The amplitude is dependent upon the output
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impedance of the driver, the value of the series resistor and
the impedance of the line according to the formula

Vw =VCC ¢« Zoe/(Zoe + Rs + Z3)

The amplitude will be one-half the voltage swing if R§
(the series resistor) plus the output impedance (Zs) of the
driver is equal to the line impedance. The second step of the
waveform is the reflection from the end of the line and will
have an amplitude equal to that of the first step. All devices
on the line will receive a valid level only after the wave has
propagated down the line and returned to the driver.
Therefore, all inputs will see the full voltage swing within
two times the delay of the line.

Parallel Termination

Parallel terminations are not generally recommended for
CMOS circuits due to their power consumption, which can
exceed the power consumption of the logic itself. The power
consumption of parallel terminations is a function of the
resistor value and the duty cycle of the signal. In addition,
parallel termination tends to bias the output levels of the
driver towards either VC or ground. While this feature is
not desirable for driving CMOS inputs, it can be useful for
driving TTL inputs.

AC Parallel Termination

AC parallel terminations work well for applications
where the delays caused by series terminations are
unacceptable. The effects of AC parallel terminations are
similar to the effects of standard parallel terminations. The
major difference is that the capacitor blocks any DC current
path and helps to reduce power consumption.

Thevenin Termination

Thevenin terminations are also not generally
recommended due to their power consumption. Like parallel
termination, a DC path to ground is created by the
terminating resistors. The power consumption of a Thevenin
termination, though, will generally not be a function of the
signal duty cycle. Thevenin terminations are more
applicable for driving CMOS inputs because they do not bias
the output levels as paralleled terminations do. It should be
noted that lines with Thevenin terminations should not be
left floating since this will cause the input levels to float
between VC( or ground, increasing power consumption.

FACT circuits have been designed to drive 50 ohm
transmission lines over the full commercial temperature
range. This is guaranteed by the FACT family’s specified
dynamic drive capability of 86 mA sink and 75 mA source
current. This ensures incident wave switching on 50 ohm
transmission lines and is consistent with the 3 ns rated edge
transition time.

FACT devices also feature balanced output totem pole
structures to allow equal source and sink current capability.
This gives rise to balanced edge rates and equal rise and fall
times. Balanced drive capability and transition times
eliminate both the need to calculate two different delay times

for each signal path and the requirement to correct signal
polarity for the shortest delay time.

FACT product inputs have been created to take full
advantage of high output levels to deliver the maximum
noise immunity to the system designer. VI and V]I, are
specified at 70% and 30% of VC(C respectively. The
corresponding output levels, VOH and VQL_, are specified to
be within 0.1 V of the rails, of which the output sourcing or
sinking 20 UA or less. These noise margins are outlined in
Figure 1-39.

INPUT THRESHOLDS

0 4
50%70A>

& 50%

—__30%
Figure 1-39. Input Threshold

CMOS Bus Loading

CMOS logic devices have clamp diodes from all inputs
and outputs to VO and ground. While these diodes increase
system reliability by damping out undershoot and overshoot
noise, they can cause problems if power is lost.

Figure 1-40 exemplifies the situation when power is
removed. Any input driven above the VccC pin will
forward-bias the clamp diode. Current can then flow into the
device, and out VCC or any output that is HIGH. Depending
upon the system, this current, I[N, can be quite high, and may
not allow the bus voltage to reach a valid HIGH state. One
possible solution to eliminate this problem is to place a series
resistor in the line.

Vee

ool

INPUT @—‘ l—lﬂ :@ OUl TPU
A 2

Figure 1-40. Noise Effects

L

e

Noise Effects

FACT offers the best noise immunity of any competing
technology available today. With input thresholds specified
at 30% and 70% of V and outputs that drive to within 100
mV of the rails, FACT devices offer noise margins
approaching 30% of Vcc. At5 V Ve, FACT’s specified
input and output levels give almost 1.5 V of noise margin for
both ground- and VC(c-born noise. With realistic input
thresholds closer to 50% of VC(, the actual margins
approach 2.5 V.

However, even the most advanced technology cannot
alone eliminate noise problems. Good circuit board layout
techniques are essential to take full advantage of the superior
performance of FACT circuits.
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Well-designed circuit boards also help eliminate
manufacturing and testing problems.

Another recommended practice is to segment the board
into a high-speed area, a medium-speed area and a low-
speed area. The circuit areas with high current requirements
(i.e., buffer circuits and high-speed logic) should be as close
to the power supplies as possible; low-speed circuit areas
can be furthest away.

Decoupling capacitors should be adjacent to all buffer
chips; they should be distributed throughout the logic: one
capacitor per chip. Transmission lines need to be terminated
to keep reflections minimal. To minimize crosstalk, long
signal lines should not be close together.

Crosstalk

The problem of crosstalk and how to deal with it is
becoming more important as system performance and board
densities increase. Crosstalk is the capacitive coupling of
signals from one line to another. The amplitude of the noise
generated on the inactive line is directly related to the edge
rates of the signal on the active line, the proximity of the two
lines and the distance that the two lines are adjacent.

VOLTAGE (V)

0.0V

TIME (ns) (5.0 ns/DIV)

Figure 1-41a. Forward Crosstalk on PCB Traces

Key Vertical Scale Horizontal Scale
----- Active Driver 1.0 V/Div 50 ns/Div
Fwd Crosstalk 0.2 V/Div 5.0 ns/Div
Active Receiver 1.0 V/Div 5.0 ns/Div

This figure shows traces taken on a test fixture designed to exaggerate
the amplitude of crosstalk pulses.

Crosstalk has two basic causes. Forward crosstalk,
Figure 1-41a, is caused by the wavefront propagating down
the printed circuit trace at two different velocities. This
difference in velocities is due to the difference in the
dielectric constants of air (€ = 1) and epoxy glass (e r =4.7).
As the wave propagates down the trace, this difference in
velocities will cause one edge to reach the end before the
other. This delay is the cause of forward crosstalk; it
increases with longer trace length, so consequently the
magnitude of forward crosstalk will increase with distance.

Reverse crosstalk, Figure 1-41b, is caused by the mutual
inductance and capacitance between the lines which is a
transformer action. Reverse crosstalk increases linearly with
distance up to a critical length. This critical length is the
distance that the signal can travel during its rise or fall time.

Although crosstalk cannot be totally eliminated, there are
some design techniques that can reduce system problems
resulting from crosstalk. FACT’s industry-leading noise
margins make systems immune to -crosstalk-related
problems easier to design. FACT’s AC noise margins,
shown in Figure 1-42a and 1-42b, exemplify the
outstanding immunity to everyday noise which can affect
system reliability.

VOLTAGE (V)

1T 1T 1T 1T 1T T T T
TIME (ns) (5.0 ns/DIV)

Figure 1-41b. Reverse Crosstalk on PCB Traces

Key Vertical Scale Horizontal Scale
----- Active Driver 1.0 V/Div 50 ns/Div
Fwd Crosstalk 0.2 V/Div 5.0 ns/Div
Active Receiver 1.0 V/Div 5.0 ns/Div

This figure shows traces taken on a test fixture designed to exaggerate
the amplitude of crosstalk pulses.
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Figure 1-42a. High Noise Margin
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Figure 1-42b. Low Noise Margin

With over 2 V of noise margins, the FACT family offers
better noise rejection than any other comparable technology.

In any design, the distance that lines run adjacent to each
other should be kept as short as possible. The best situation
is when the lines are perpendicular to each other. For those
situations where lines must run parallel, the effects of
crosstalk can be minimized by line termination. Terminating
a line in its characteristic impedance reduces the amplitude
of an initial crosstalk pulse by 50%. Terminating the line will
also reduce the amount of ringing. Crosstalk problems can
also be reduced by moving lines further apart or by inserting
ground lines or planes between them.

NOISE AMPLITUDE AT A
SIGNAL ON ACTIVE LINE —3/ O s R
PASSIVE LINE —, V=R
o ~ +Z0
A ZO ~ 04, *
R Vn=COUPLED SIGNAL 100%: No R
67%: R =27
vy 60%: R = 1520
50%: R =20

Figure 1-43. Effects of Termination on Crosstalk

Ground Bounce

Ground bounce occurs as a result of the intrinsic
characteristics of the leadframes and bondwires of the

packages used to house CMOS devices. As edge rates and
drive capability increase in advanced logic families, the
effects of these intrinsic electrical characteristics become
more pronounced.

Figure 1-44a shows a simple circuit model for a device in
a leadframe driving a standard test load. The inductor L1
represents the parasitic inductance in the ground lead of the
package; inductor L2 represents the parasitic inductance in
the power lead of the package; inductor L3 represents the
parasitic inductance in the output lead of the package; the
resistor R1 represents the output impedance of the device
output, and the capacitor and resistor C[, and R[, represent
the standard test load on the output of the device.

— ’

mm

-1 ==
_ligém CcL §RL

Figure 1-44a. Output Model

N

Figure 1-44b. Output Voltage

Figure 1-44c. Output Current

—H—

Figure 1-44d. Inductor Voltage
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The three waveforms shown in Figure 1-44b, ¢ and d,
depict how ground bounce is generated. The first waveform
shows the voltage (V) across the load as it is switched from
a logic HIGH to a logic LOW. The output slew rate is
dependent upon the characteristics of the output transistor,
the inductors L1 and L3, and Cr, the load capacitance. The
second waveform shows the current that is generated as the
capacitor discharges [I = C1, « dV/dt]. The third waveform
shows the voltage that is induced across the inductance in the
ground lead due to the changing currents [ng =L« (dI/dt)].

There are many factors which affect the amplitude of the
ground bounce. Included are:
® Number of outputs switching simultaneously: more

outputs results in more ground bounce.
® Type of output load: capacitive loads generate two to

three times more ground bounce than typical system
traces. Increasing the capacitive load to approximately

60-70 pF increases ground bounce. Beyond 70 pF,

ground bounce drops off due to the filtering effect of

the load. Moving the load away from the output reduces
the ground bounce.
® ] ocation of the output pin: outputs closer to the ground
pin exhibit less ground bounce than those further away.
® Voltage: lowering VC reduces ground bounce.

® Test fixtures: standard test fixtures generate 30 to 50%
more ground bounce than a typical system since they
use capacitive loads which both increase the AC load
and form LCR tank circuits that oscillate.

Ground bounce produces several symptoms:

e Altered device states. FACT logic does not exhibit this
symptom.

® Propagation delay degradation. FACT devices are
characterized not to degrade more than 250 ps per
additional output switching.

® Undershoot on active outputs. The worst-case
undershoot will be approximately equal to the
worst-case quiet output noise.

® Quiet output noise. FACT logic’s worst-case quiet
output noise has been measured to be approximately
500-1100 mV in actual system applications.

Vce
1/16” GLASS-EPOXY
GROUND PLANE
A)50 QVce
IMPEDANCE
B) 100 Q V¢e Vee
IMPEDANCE = GND
Vee
GND
032
EPOXY GLASS
E)2.0QVcc
IMPEDANCE

1/16” BOARD

C) 68 Q Ve Voo
IMPEDANCE ~ GND

Observing either one of the following rules is sufficient to
avoid running into any of the problems associated with
ground bounce:

First, use caution when driving asynchronous
TTL-level inputs from CMOS octal outputs, or
Second, use caution when running control lines (set,
reset, load, clock, chip select) which are
glitch-sensitive through the same devices that drive
data or address lines.

When it is not possible to avoid the above conditions,
there are simple precautions available which can minimize
ground bounce noise. These are:
® [ ocate these outputs as close to the ground pin as

possible.
® Use the lowest VC(C possible or separate the power

supplies.
® Use board design practices which reduce any additive
noise sources, such as crosstalk, reflections, etc.

Design Rules

The set of design rules listed below are recommended to
ensure reliable system operation by providing the optimum
power supply connection to the devices. Most designers will
recognize these guidelines as those they have employed with
advanced bipolar logic families.
® Use multi-layer boards with VC and ground planes,

with the device power pins soldered directly to the

planes to insure the lowest power line impedances
possible.
® Use decoupling capacitors for every device, usually 0. 1

WUF should be adequate. These capacitors should be

located as close to the ground pin as possible.
® Do not use sockets or wirewrap boards whenever

possible.
® Do not connect capacitors from the outputs directly to
ground.

1/16” BOARD

D) 100 2 Vge
IMPEDANCE

Figure 1-45. Power Distribution Impedances

http://onsemi.com



Decoupling Requirements

ON Semiconductor Advanced CMOS, as with other high-
performance, high-drive logic families, has special
decoupling and printed circuit board layout requirements.
Adhering to these requirements will ensure the maximum
advantages are gained with FACT products.

Local high frequency decoupling is required to supply
power to the chip when it is transitioning from a LOW to a
HIGH value. This power is necessary to charge the load
capacitance or drive a line impedance. Figure 1-45 displays
various VCC and ground layout schemes along with
associated impedances.

DATABUS —>
100 Q
BUFFER GROUND
PLANE
10F8
100V

For most power distribution networks, the typical
impedance is between 50 and 100 ohms. This impedance
appears in series with the load impedance and will cause a
droop in the V at the part. This limits the available voltage
swing at the local node, unless some form of decoupling is
used. This drooping of rails will cause the rise and fall times
to become elongated. Consider the example described in
Figure 1-46 to calculate the amount of decoupling
necessary. This circuit utilizes an ‘AC240 driving a 100 ohm
bus from a point somewhere in the middle.

Buffer Output Sees Net 50 Q Load.
50 Q Load Line on IpH-VoH Characteristic
Shows Low-to-High Step of Approx. 4.8 V

49V
Vourt f
0.1V — |«— 4.0ns

| 94 mA

IoH |
0

Worst-Case Octal Drain = 8 x 94 mA = 0.75 Amp.

Figure 1-46. Octal Buffer Driving a 100 Ohm Bus

Being in the middle of the bus, the driver will see two 100
ohm loads in parallel, or an effective impedance of 50 ohms.
To switch the line from rail to rail, a drive of 94 mA is
needed; more than 750 mA will be required if all eight lines
switch at once. This instantaneous current requirement will
generate a voltage across the impedance of the power lines,
causing the actual V¢ at the chip to droop. This droop limits
the voltage swing available to the driver. The net effect of the
voltage droop will lengthen device rise and fall times and
slow system operation. A local decoupling capacitor is
required to act as a low impedance supply for the driver chip
during high current conditions. It will maintain the voltage
within acceptable limits and keep rise and fall times to a
minimum. The necessary values for decoupling capacitors
can be calculated with the formula given in Figure 1-47.

Vcc BUS
ZcC j

In this example, if the V droop is to be kept below 0.1
V and the edge rate equals 4 ns, a 0.03 uF capacitor is
needed.

It is good practice to distribute decoupling capacitors
evenly through the logic, placing one capacitor for every
package.

Capacitor Types

Decoupling capacitors need to be of the high K ceramic
type with low equivalent series resistance (ESR), consisting
primarily of series inductance and series resistance.
Capacitors using 5ZU dielectric have suitable properties and
make a good choice for decoupling capacitors; they offer
minimum cost and effective performance.

Q=CVv

Vee

I

t

BYPASS CAPACITORS

C=
0.1

SELECT Cg > 0.047 uF

i

SPECIFY Vg DROOP = 0.1 V MAX.

0.750 x 4 x 109

| = CAV/AL
C = IAYAV
At=4x10-9

% 1=0.75A

=30 %109 =0.030 uF

Place one decoupling capacitor adjacent to each package driving any transmission line and distribute others evenly throughout the logic.

Figure 1-47. Formula for Calculating Decoupling Capacitors
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TTL-Compatible CMOS Designs Require Delta ICC

Consideration

The FACT product line is comprised of two types of
advanced CMOS circuits: ‘AC and ‘ACT devices. ‘ACT
indicates an advanced CMOS device with TTL-type input
thresholds for direct replacement of LS and ALS circuits. As
this ‘ACT series is used to replace TTL, the Delta ICcCT
specification must be considered; this spec may be
confusing and misleading to the engineer unfamiliar with
CMOS.

It is important to understand the concept of Delta IcCT and
how to use it with a design. First, consider where Delta IcCT
initiates. Most CMOS input structures are of the totem pole
type with an n-channel transistor in a series with a p-channel
transistor as illustrated below.

Vee
_| P CHANNEL
INPUT PAD
7 T0
Z 7 > INTERNAL
7 LOGIC

—|H‘N CHANNEL

Figure 1-48. CMOS Input Structure

These two transistors can be modeled as variable resistors
with resistances varying according to the input voltage. The
resistance of an ON transistor is approximately 50 ohms
while the resistance of an OFF transistor is generally greater
than 5 Mohm. When the input to this structure is at either
ground or VC(, one transistor will be ON and one will be
OFF. The total series resistance of this pair will be the
combination of the two individual resistances, greater than
1 nA. When the input is between ground and VC(, the
resistance of the ON transistor will increase while the
resistance of the OFF transistor will decrease. The net
resistance will drop due to the much larger value of the OFF
resistance. The total series resistance can be as low as 600
ohms. This reduction in series resistance of the input
structure will cause a corresponding increase in ICC as
current flows through the input structure. The following
graph depicts typical ICC variance with input voltage for an
‘ACT device.

1.000
=
(=)
=
oE
eg
=
[=}
\\
[IIRN
/ ~N
/
0.0000 1
0.0000 0.5000 V/DIV 5.000
VIN

Figure 1-49. Icc versus Input Voltage for
‘ACT Devices

The Delta I specification is the increase in ICC. For each
input at Vc-2.1V, the Delta I value should be added to
the quiescent supply current to arrive at the circuit’s
worst-case static ICc value.

Fortunately, there are several factors which tend to reduce
the increase in ICC per input. Most TTL devices will be able
to drive FACT inputs well beyond the TTL output
specification due to FACT’s low input loading in a typical
system. FAST logic outputs can drive ‘ACT-type inputs
down to 200 mV and up to 3.5 V. Additionally, the typical
I increase per input will be less than the specified limit. As
shown in the graph above, the ICC increase at VCC-2.1 V is
less than 200 A in the typical system. Experiments have
shown that the ICC of an ‘ACT240 series device typically
increases only 200 LA when all of the inputs are connected
to a FAST device instead of ground or V(.

It is important when designing with FACT, as with any
TTL-compatible CMOS technology, that the Delta IcC
specification be considered. Designers should be aware of
the spec’s significance and that the data book specification
is a worst-case value; most systems will see values that are
much less.
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Testing Advanced CMOS Devices with I/O Pins

There are more and more CMOS families becoming
available which can replace TTL circuits. Although testing
these new CMOS units with programs and fixtures which
were developed for bipolar devices will yield acceptable
results most of the time, there are some cases where this
approach will cause the test engineer problems.

Such is the case with parts that have a bidirectional pin,
exemplified by the ’245 Octal Transceiver. If the proper
testing methods are not followed, these types of parts may
not pass those tests for [ and input leakage currents, even
when there is no fault with the devices.

CMOS circuits, unlike their bipolar counterparts, have
static ICcC specification orders of magnitude less than
standard load currents. Most CMOS I specifications are
usually less than 100 pA. When conducting an IC( test,
greater care must be taken so that other currents will not
mask the actual ICC of the device. These currents are usually
sourced from the inputs and outputs.

Since the static ICC requirements of CMOS devices are so
low, output load currents must be prevented from masking
the current load of the device during an IC( test. Even a
standard 500 ohm load resistor will sink 10 mA at 5 V, which
is more than twice the ICC level being tested. Thus, most
manufacturers will specify that all outputs must be unloaded
during IC( tests.

Another area of concern is identified when considering
the inputs of the device. When the input is in the transition
region, ICC can be several orders of magnitude greater than
the specification. When the input voltage is in the transition
region, both the n-channel and the p-channel transistors in
the input totem-pole structure will be slightly ON, and a
conduction is created from VC to ground. This conduction
path leads to the increased ICC current seen in the ICC vs. VIN
curve. When the input is at either rail, the input structure no
longer conducts. Most ICC testing is done with all of the
inputs tied to either VC or ground. If the inputs are allowed
to float, they will typically float to the middle of the
transition region, and the input structure will conduct an
order of magnitude more current than the actual ICC of the
device under test which is being measured by the tester.

10.00
z
£
8
/// N —
0.00 —
0.00 ViN (V) 5.00

Figure 1-50. Icc versus I|N

When testing the ICC of a CMOS °245, problems can arise
depending upon how the test is conducted. Note the structure
of the "245’s I/O pins illustrated below.

DRIVE ENABLE
O PAD J 1O PAD
B | E

~N

Figure 1-51. ’245 1/O Structure

Each I/O pin is connected to both an input device and an
output device. The pin can be viewed as having three states:
input, output and output disabled. However, only two states
actually exist.
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Vee

Vee
INPUT —5 —
CLAMP DIODES |

OUTPUT
Figure 1-52. I/O Pin Internal Structure

The pin is either an input or an output. When testing the
Icc of the device, the pins selected as outputs by the T/R
signal must either be enabled and left open or be disabled
and tied to either rail. If the output device is disabled and
allowed to float, the input device will also float, and an
excessive amount of current will flow from V( to ground.

A simple rule to follow is to treat any output which is
disabled as an input. This will help insure the integrity of an
Ic( test.

Another area which might precipitate problems is the
measurement of the leakages on I/O pins. The I/O pin
internal structure is depicted below.

The pin is internally connected to both an input device and
an output device; the limit for a leakage test must be the
combined I[N specification of the input and the 1oz
specification of the output. For FACT devices, I[N is
specified at =1 pA while Iz is specified at +5 HA.
Combining these gives a limit of 26 LA for I/O pins. Usually,
I/O pins will show leakages that are less than the 10z
specification of the output alone.

Testing CMOS circuits is no more difficult than testing
their bipolar counterparts. However, there are some areas of
concern that will be new to many test engineers beginning
to work with CMOS. Becoming familiar with and
understanding these areas of concern prior to creating a test
philosophy will avert many problems that might otherwise
arise later.
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Testing Disable Times of 3-State Outputs in a
Transmission Line Environment

Traditionally, the disable time of a 3-state buffer has been
measured from the 50% point on the disable input, to the
10% or 90% point on the output. On a bench test site, the
output waveform is generated by a load capacitor and a
pull-up/pull-down resistor. This circuit gives an RC
charge/discharge curve as shown below.

OE

5
OUTPUT

VOLTAGE (V)
N wW S
| | |

-
]

o

1 1
01 2 3 4 5 6 7 8 9

TIME (ns)

UL
10 11 12

Figure 1-53. Typical Bench 3-State Waveform

ATE test sites generally are unable to duplicate the bench
test structure. ATE test loads differ because they are usually
programmable and are situated away from the actual device.
A commonly used test load is a Wheatstone bridge. The
following figure illustrates the Wheatstone bridge test
structure when used on the MCT 2000 test-system to
duplicate the bench load.

DUT +

Figure 1-54. MCT Wheatstone Bridge Test Load

The voltage source provides a pull-up/pull-down voltage
while the current sources provide IoH and IQ1.. When

devices with slow output slew rates are tested with the ATE
load, the resultant waveforms closely approximate the
bench waveform, and a high degree of correlation can be
achieved. However, when devices with high output slew
rates are tested, different results are observed that make
correlating tester results with bench results more difficult.
This difference is due to the transmission line properties of
the test equipment. Most disable tests are preceded by
establishing a current flow through the output structure.
Typically, these currents will be between 5 mA and 20 mA.
The device is then disabled, and a comparator detects when
the output has risen to the 10% or 90% level.

Consider the situation where the connection between the
device under test (DUT) and the comparator is a
transmission line. Visualize the device output as a switch;
the effect is easier to see. There is current flowing through
the line, and then the switch is opened. At the device end, the
reflection coefficient changes from O to 1. This generates a
current edge flowing back down the line equal to the current
flowing in the line prior to the opening of the switch. This
current wave will propagate down the line where it will
encounter the high impedance tester load. This will cause the
wave to be reflected back down the line toward the DUT.
The current wave will continue to reflect in the transmission
line until it reaches the voltage applied to the tester load. At
this point, the current source impedance decreases and it will
dissipate the current. A typical waveshape on amodern ATE
is depicted in Figure 1-51.
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5
= 47
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= .
1
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01 2 3 4 5 6 7 8 9 10 11 12
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Figure 1-55. Typical ATE 3-State Waveform
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Transmission line theory states the voltage level of this
current wave is equal to the current in the line times the
impedance of the line. With typical currents as low as 5 mA
and impedances of 50 to 60 ohms, this voltage step can be
as minimal has 250 mV. If the comparator was programmed
to the 10% point, it would be looking for a step of 550 mV
at 5.5 V V. Three reflections of the current pulse would
be required before the comparator would detect the level. It
is this added delay time caused by the transmission line
environment of the ATE that may cause parts to fail
customers’ incoming tests, even though the device meets
specifications. The figure below graphically shows this
stepout.

OE
5
S 47
=2 OUTPUT
>
14
0 T T T LI |1 T T T 1
112 3 4 5 6/ 7|8 9 10 11 12
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Figure 1-56. Measurement Stepout

Point A represents the typical 50% measurement point on
tester driven waveforms. Point B represents the point at
which the delay time would be measured on a bench test
fixture. Point C represents where the delay time could be
measured on ATE fixtures. The delay time measured on the
ATE fixture can vary from the bench measured delay time
to some greater value, depending upon the voltage level that
the tester is set. If the voltage level of the tester is close to
voltage levels of the plateaus, the results may become
non-repeatable.
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CHAPTER 2
FACT Device Data Sheets
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MC74AC00, MC74ACTO00O

Quad 2-Input NAND Gate
High—-Performance Silicon-Gate CMOS

Al
B1

A2
B2

A3
B3

A4
B4

Vee

1
2

Output Drive Capability: =24 mA

Operating Voltage Range: 2 to 6 V AC00; 4.5 to 5.5 ACT00
Low Input Current: 1 pA
High Noise Immunity Characteristic of CMOS Devices

In Compliance With the JEDEC Standard No. 7A Requirements
Chip Complexity: 32 FETs

Y1

B4

Y4

LT

PIN14=Vcc
PIN 7 = GND

A4

Figure 1. Logic Diagram
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[14] [1s] [12] [w] [10] [o] [6]

L) L] [s] L]
Al B1 Y1 A2

Ls] Lo [7]

B2 Y2 GND

Figure 2. Pinout: 14-Lead Packages (Top View)
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MC74AC00, MC74ACTO00

MAXIMUM RATINGS (Note 1)

Symbol Parameter Value Unit
Vce DC Supply Voltage -05t0 +7.0 \Y
\ DC Input Voltage -0.5 =< V| =Vgg +0.5 \
Vo DC Output Voltage (Note2) | —0.5 = Vo = Vg +05 \
Ik DC Input Diode Current +20 mA
lok DC Output Diode Current +50 mA
lo DC Output Sink/Source Current +50 mA
Icc DC Supply Current per Output Pin +50 mA
IGND DC Ground Current per Output Pin +50 mA
TSTG Storage Temperature Range —65to +150 °C
TL Lead temperature, 1 mm from Case for 10 Seconds 260 °C
Ty Junction temperature under Bias +150 °C
0JA Thermal resistance PDIP 78 °C/W
SOIC 125
TSSOP 170
Pp Power Dissipation in Still Air at 85°C PDIP 78 mW
SOIC 125
TSSOP 170
MSL Moisture Sensitivity Level 1
FR Flammability Rating Oxygen Index: 30% — 35% UL94 V-0 @ 0.125in
VESD ESD Withstand Voltage Human Body Model (Note 3) > 2000 Vv
Machine Model (Note 4) > 200
Charged Device Model (Note 5) > 1000
ILatch-Up | Latch—Up Performance Above Vo and Below GND at 85°C (Note 6) +100 mA

1. Absolute maximum continuous ratings are those values beyond which damage to the device may occur. Extended exposure to these
conditions or conditions beyond those indicated may adversely affect device reliability. Functional operation under absolute maximum-rated
conditions is not implied.

2. lp absolute maximum rating must be observed.
3. Tested to EIA/JESD22-A114-A.
4. Tested to EIA/JJESD22-A115-A.
5. Tested to JESD22-C101-A.
6. Tested to EIA/JESD78.
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Min Typ Max Unit
\ele Supply Voltage MC74AC00 2.0 5.0 6.0 Vv
MC74ACTO00 45 5.0 55
Vin, Vout DC Input Voltage, Output Voltage (Ref. to GND) 0 - \Zele Vv
tr, tf Input Rise and Fall Time (Note 7) Vcc @ 3.0V - 150 - ns/V
MC74AC00 Vcc @ 45V - 40 -
Vcc @55V _ 25 —
tr, tf Input Rise and Fall Time (Note 8) Vcc @45V - 10 - ns/V
MC74ACTO00 Vcc @55V - 8.0 -
Ty Junction Temperature - - 150 °C
TA Operating Ambient Temperature Range -55 25 125 °C
IoH Output Current — High - - —24 mA
loL Output Current — Low - - 24 mA

7. Vin from 30% to 70% V.
8. Vjpfrom0.8Vto2.0V.
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DC CHARACTERISTICS

MC74AC00, MC74ACTO00

MC74AC00
Vee Ta = +25°C | Tp =—40°C to +85°C | Tp = -55°C + 125°C
Symbol Parameter (V) | Typ Guaranteed Limits Unit Conditions
ViH Minimum High Level 30 | 1.5 | 2.1 2.1 2.1 V | VouT=01V
Input Voltage 45 | 225 | 3.15 3.15 3.15 orVcc-0.1V
55 | 275 | 3.85 3.85 3.85
VIL Maximum Low Level 3.0 1.5 0.9 0.9 0.9 \ Vout=0.1V
Input Voltage 45 | 225 [1.35 1.35 1.35 orVec-0.1V
55 | 275 | 1.65 1.65 1.65
VOH Minimum High Level 30 | 299 | 29 2.9 2.9 V | loyT =-50 uA
Output Voltage 45 | 449 | 44 4.4 4.4
55 | 549 | 54 5.4 5.4
V| "VIN=V|LorViH
3.0 - | 256 2.46 2.4 -12mA
45 - | 386 3.76 3.7 IoH —24 mA
55 | - |486 4.76 4.7 —24mA
VoL Maximum Low Level 3.0 |0.002| 0.1 0.1 0.1 V | loyT =50 uA
Output Voltage 45 10.001 | 0.1 0.1 0.1
55 [0.001 | 0.1 0.1 0.1
Vo | "VIN=V|LorViH
3.0 - 036 0.44 0.5 12 mA
45 - 036 0.44 0.5 loL 24 mA
55 | - |0.36 0.44 05 24 mA
IIN Maximum Input 5.5 - +0. +1.0 +1.0 uA | VI =Vce, GND
Leakage Current 1
loLD TMinimum Dynamic 5.5 - - 75 50 mA | VoLp = 1.65 V Max
Output Current -
IOHD 55 - - -75 -50 mA | VoHD =3.85V Min
Icc Maximum Quiescent 5.5 - 4.0 40 40 wA | VIN =V or GND
Supply Current

*All outputs loaded; thresholds on input associated with output under test.
TMaximum test duration 2.0 ms, one output loaded at a time.

IINand Icc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5 V V.

NOTE:

AC CHARACTERISTICS (t; = t; = 3.0 nS; C|_ = 50 pF; see Figures 3 and 4 for Waveforms)

MC74AC00
vee' Ta =+25°C Ta =-40°C to +85°C | Tp =-55°C to + 125°C
Symbol Parameter V) Min Typ Max Min Max Min Max Unit
tPLH Propagation Delay 3.3 2.0 7.0 9.5 2.0 10.0 1.0 11.0 ns
5.0 1.5 6.0 8.0 1.5 8.5 1.0 8.5
tPHL Propagation Delay 3.3 1.5 5.5 8.0 1.0 8.5 1.0 9.0 ns
5.0 1.5 4.5 6.5 1.0 7.0 1.0 7.0

*Voltage Range 3.3V is 3.3V =0.3 V.
Voltage Range 5.0 Vis 5.0V £0.5 V.
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DC CHARACTERISTICS

MC74AC00, MC74ACTO00

MC74ACTO00
Ve Ta =+25°C | Tp =—40°C to +85°C | Tp =-55°C to + 125°C
Symbol Parameter (V) | Typ Guaranteed Limits Unit Conditions
VIH Minimum High Level 4.5 1.5 2.0 2.0 2.0 V | VouTt=01V
Input Voltage 55 | 1.5 | 20 2.0 2.0 orVgc—-0.1V
ViL Maximum Low Level 4.5 1.5 0.8 0.8 0.8 V. | VouTr=01V
Input Voltage 55 | 15 | 08 0.8 0.8 orVgc—-0.1V
VOH Minimum High Level 45 | 449 | 44 4.4 4.4 \% louT =-50 pA
Output Voltage 55 | 549 | 54 5.4 5.4
V[ *VIN=VLorVIH
45 - | 386 3.76 3.7 IOH —24 mA
55 | - |486 4.76 4.7 —24 mA
VoL Maximum Low Level 4.5 10.001 | 0.1 0.1 0.1 V | loyT=50uA
Output Voltage 5.5 10.001 | 0.1 0.1 0.1
V. |"VIN=VLorVIH
45 | - |o036 0.44 0.5 loL 24 mA
55 | - |o036 0.44 0.5 24 mA
IIN Maximum Input 5.5 - +0.1 +1.0 +1.0 uA | Vi=Vce, GND
Leakage Current
AlccT | Additional Max. Icc/Input | 5.5 0.6 - 1.5 1.6 mA | V|=Vgc-21V
loLD TMinimum Dynamic 5.5 - - 75 50 mA | VoLp =1.65V Max
Output Current -
IOHD 5.5 - - =75 -50 mA | VoHD =3.85V Min
Ilcc Maximum Quiescent 5.5 - 4.0 40 40 uA [ VIN =Vcc or GND
Supply Current

*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 (t; = tf = 3.0 nS; C_ = 50 pF; see Figures 3 and 4 for Waveforms)

MC74ACT00
vee! Ta =+25°C TpA =-40°C to +85°C | Tp =-55°C to +125°C
Symbol Parameter V) Min Typ Max Min Max Min Max Unit
tPLH Propagation Delay 5.0 1.5 5.5 9.0 1.0 9.5 1.0 9.5 ns
tPHL Propagation Delay 5.0 1.5 4.0 7.0 1.0 8.0 1.0 8.0 ns
*Voltage Range 5.0 Vis 5.0V =0.5 V.
CAPACITANCE
Value
Symbol Parameter Typ Test Conditions Unit
CIN Input Capacitance 45 Vcc =50V pF
CpD Power Dissipation Capacitance 30 Vcc =50V pF
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MC74AC00, MC74ACTO00

Vee
INPUT
AORB
— — — GND
OUTPUT Y Vi = 50% for MC74ACO00

=1.5V for MC74ACT00

Figure 3. Switching Waveforms

OUTPUT
INPUT O0———— > 450 O |——o 50 Q Scope
BE\SI(E:FE | Test Point
TEST I o

*Includes all probe and jig capacitance

Figure 4. Test Circuit

Order Information

Device Package Shipping
MC74ACOON PDIP-14 2000/Box
MC74ACTOON PDIP-14 2000/Box
MC74ACO00DR2 SOIC-14 2500/Reel
MC74ACTO0ODR2 SOIC-14 2500/Reel
MC74ACO00DTR2 TSSOP-14 2500/Reel
MC74ACTOODTR2 TSSOP-14 2500/Reel
MC74ACOOMEL EIAJ-14 2000 Tape and Reel
MC74ACTOOMEL EIAJ-14 2000 Tape and Reel

http://onsemi.com
48



MC74AC02, MC74ACTO2
Quad 2-Input NOR Gate

® Qutputs Source/Sink 24 mA
® 'ACT02 Has TTL Compatible Inputs

[1o] [o] [e]

T

L) Lef [of [ef Ls] Lef L7

[1a] [18] [12] [11

ON Semiconductor™

http://onsemi.com

mln
14

1

=

PDIP-14
N SUFFIX

CASE 646

SO-14
D SUFFIX
CASE 751A

TSSOP-14
DT SUFFIX

CASE 948G

EIAJ-14
M SUFFIX
CASE 965

ORDERING INFORMATION

GND
Figure 1. Pinout: 14-Lead Packages Conductors
(Top View)
MAXIMUM RATINGS*
Rating Symbol Value Unit
DC Supply Voltage (Referenced to GND) \Zele -0.5to Vv
+7.0
DC Input Voltage (Referenced to GND) Vin -0.5to Vv
Vce +0.5
DC Output Voltage (Referenced to GND) Vout -0.5to Vv
Vce +0.5
DC Input Current, per Pin lin +20 mA
DC Output Sink/Source Current, per Pin lout +50 mA
DC Vg or GND Current per Output Pin Icc +50 mA
Storage Temperature Tstg —65 to °C
+150

*Maximum Ratings are those values beyond which damage to the device may
occur. Functional operation should be restricted to the Recommended

Operating Conditions.

© Semiconductor Components Industries, LLC, 2001
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Device Package Shipping
MC74ACO02N PDIP-14 25 Units/Rail
MC74ACTO2N PDIP-14 25 Units/Rail
MC74AC02D SOIC-14 | 55 Units/Rail
MC74AC02DR2 SOIC-14 | 2500 Tape & Reel
MC74ACTO02D SOIC-14 55 Units/Rail
MC74ACT02DR2 SOIC-14 | 2500 Tape & Reel
MC74AC02DT TSSOP-14 96 Units/Rail
MC74AC02DTR2 [TSSOP-14 (2500 Tape & Reel
MC74ACT02DT TSSOP-14 96 Units/Rail
MC74ACT02DTR2 [TSSOP-14 (2500 Tape & Reel
MC74AC02M EIAJ-14 50 Units/Rail
MC74AC02MEL EIAJ-14 [2000 Tape & Reel
MC74ACT02M EIAJ-14 50 Units/Rail
MC74ACTO2MEL EIAJ-14 |2000 Tape & Reel

DEVICE MARKING INFORMATION

See general marking information in the device marking
section on page 53 of this data sheet.

Publication Order Number:

MC74AC02/D




MC74AC02, MC74ACT02

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
‘AC 2.0 5.0 6.0
Vv Supply Voltage \
ce PRIy Yotagd 'ACT 45 5.0 5.5
Vin, Vout DC Input Voltage, Output Voltage (Ref. to GND) 0 - \ele Vv
Vcc @ 3.0V - 150 -
Input Rise and Fall Time (Note 1) _ _
tr tf ’AC Devices except Schmitt Inputs Vcc @45V 40 nsiv
Vcc @55V - 25 -
Input Rise and Fall Time (Note 2) Vcc @45V - 10 -
ty, tf , f . ns/V
ACT Devices except Schmitt Inputs Ve @ 55V - 8.0 -
Ty Junction Temperature (PDIP) - - 140 °C
TA Operating Ambient Temperature Range -40 25 85 °C
IoH Output Current — High - - —24 mA
loL Output Current — Low - - 24 mA
1. Vjn from 30% to 70% V¢ c; see individual Data Sheets for devices that differ from the typical input rise and fall times.
2. Vjn from 0.8 V to 2.0 V; see individual Data Sheets for devices that differ from the typical input rise and fall times.
DC CHARACTERISTICS
74AC 74AC
v Ta =
Symbol Parameter cc Ta = +25°C —40°C to Unit Conditions
v) o
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 3.0 1.5 2.1 2.1 VouTt=0.1V
Input Voltage 4.5 225 | 3.15 3.15 \ orVcc—-0.1V
5.5 2.75 | 3.85 3.85
ViL Maximum Low Level 3.0 1.5 0.9 0.9 Voyt=0.1V
Input Voltage 4.5 225 | 1.35 1.35 \ orVcc—-0.1V
5.5 275 | 1.65 1.65
VoH Minimum High Level 3.0 2.99 2.9 2.9 loyT =-50 pA
Output Voltage 45 449 | 4.4 4.4 Y%
5.5 5.49 5.4 5.4
*VIN=V|LorViH
3.0 - 2.56 2.46 v —-12mA
4.5 - 3.86 3.76 IOH —24 mA
55 - 4.86 4.76 —24 mA
VoL Maximum Low Level 3.0 0.002 | 0.1 0.1 loyT =50 LA
Output Voltage 4.5 0.001 | 0.1 0.1 \
55 0.001 | 0.1 0.1
*VIN=VILorViH
3.0 - 0.36 0.44 v 12mA
4.5 - 0.36 0.44 loL 24 mA
55 - 0.36 0.44 24 mA
N Maximum Input 5.5 +0.1 +1.0 A |v=Vee, GND
Leakage Current : - - - H I=VCC:
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 5.5 - - 75 mA | VOHD =3.85 V Min
Icc Maximum Quiescent
Supply Current 55 - 4.0 40 UA VIN = 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:
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MC74AC02, MC74ACT02

AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

74AC 74AC
Tp =-40°C .
Vee! Ta = +25°C Fig.
Symbol Parameter ((\:,(): CA =;0 pF to +85°C Unit Nlcgn
L CL =50 pF .
Min Typ Max | Min Max
¢ P tion Del 3.3 1.5 5.0 7.5 1.0 8.0 35
PLH ropagation Delay 50 | 15 | 40 | 60 | 10 | 65 | ™ g
¢ P tion Del 3.3 1.5 5.0 7.5 1.0 8.0 35
PHL ropagation Delay 50 | 15 | 45 | 65 | 10 [ 70 | ™ -
*Voltage Range 3.3V is 3.3V +£0.3 V.
Voltage Range 5.0 Vis 5.0V £0.5 V.
DC CHARACTERISTICS
74ACT 74ACT
TA =
Vce
Symbol Parameter Ta =+25°C -40°C to Unit Conditions
V) o
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 4.5 1.5 2.0 2.0 v Voyt=0.1V
Input Voltage 5.5 1.5 2.0 2.0 orVcc—-0.1V
ViL Maximum Low Level 4.5 1.5 0.8 0.8 v Voyt=0.1V
Input Voltage 5.5 1.5 0.8 0.8 orVcc-0.1V
VOH Minimum High Level 4.5 4.49 4.4 4.4 v loyT =-50 uA
Output Voltage 5.5 5.49 5.4 5.4
*VIN=V|LorViH
4.5 - 3.86 3.76 \Y —24 mA
55 - 4.86 4.76 —24 mA
VoL Maximum Low Level 4.5 0.001 | 0.1 0.1 Y loyT =50 LA
Output Voltage 5.5 0.001 | 0.1 0.1
“VIN = VL or ViH
4.5 - 0.36 0.44 Vv 24 mA
55 - 0.36 0.44 24 mA
IN Maximurm Input 55 +0.1 +1.0 A |Vvi=Vce, GND
Leakage Current . - - - H I=VCC:
AlceT Additional Max. Icc/Input 55 0.6 - 1.5 mA Vi=Vgc-21V
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 5.5 - - 75 mA | VoHD =3.85 V Min
Icc Maximum Quiescent
Supply Current 55 - 4.0 40 UA VIN = 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.
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MC74AC02, MC74ACT02

AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

74ACT 74ACT
Tp =-40°C .
Vee* Ta = +25°C Fig.
Symbol Parameter ((\:,? CA =;0 pF to +85°C Unit Nlcgn
L CL =50 pF .
Min Typ Max | Min Max
tPLH Propagation Delay 5.0 1.5 - 8.5 1.0 9.0 ns 3-6
tPHL Propagation Delay 5.0 1.5 - 9.5 1.0 10 ns 3-6
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
CAPACITANCE
Symbol Parameter V%I/:e Unit Test Conditions
CIN Input Capacitance 4.5 pF Vcc =50V
Cpp Power Dissipation Capacitance 30 pF Vcc =50V
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MC74AC02, MC74ACT02

MARKING DIAGRAMS

PDIP-14 SO-14 TSSOP-14 EIAJ-14
AAAAARAR ARAAARA aoonnnan
MC74AC02N ACO02 AC
O AWLYYWW o AWLYWW 02 7:3(Cv(\)/2
LI LI o ALYW O
LELELL goooooo
AAAAARARA ARAAARA gnnononn
MC74ACTO2N ACTO02 ACT
O AWLYYWW o AWLYWW 02 71"?_\0(1\/-\?2
HHEHBHEHEH o ALYW
LD goooooo
A = Assembly Location
WL, L = Wafer Lot
YY,Y =Year

WW, W = Work Week
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MC74AC04, MC74ACTO04

Hex Inverter

® Qutputs Source/Sink 24 mA

® 'ACT04 Has TTL Compatible Inputs

Vee

[14] [1s] [12] [1] [10] [o] [e]

ON Semiconductor™

http://onsemi.com

e  "O"-
N N SUFFIX
m' CASE 646
) 14
! SO-14
D SUFFIX
1 2 3 4 5 6 7
[ o] o] L] (5] o] 7] Dsurrx
GND
Figure 1. Pinout: 14-Lead Packages Conductors
9 (Top View) 9 TSSOP-14
DT SUFFIX
CASE 948G
MAXIMUM RATINGS*
Rating Symbol Value Unit EIAJ—14
DC Supply Voltage (Referenced to GND) \ele -0.5to Vv M SUFFIX
+7.0 CASE 965
DC Input Voltage (Referenced to GND) Vin -0.5to Vv
Vce +0.5
ORDERING INFORMATION
DC Output Voltage (Referenced to GND) Vout -0.5to Vv
Vcg +0.5 Device Package Shipping
DC Input Current, per Pin lin +20 mA MC74AC04N PDIP-14 25 Units/Rail
DC Output Sink/Source Current, per Pin lout +50 mA MC74ACT04N PDIP-14 25 Units/Rail
DC Vg or GND Current per Output Pin Icc +50 mA MC74AC04D SOIC-14 55 Units/Rail
Storage Temperature Tstg —65to °C MC74AC04DR2 SOIC-14 [2500 Tape & Reel
+150
- - - - MC74ACT04D SOIC-14 55 Units/Rail
*Maximum Ratings are those values beyond which damage to the device may
occur. Functional operation should be restricted to the Recommended MC74ACT04DR2 SOIC-14 | 2500 Tape & Reel
Operating Conditions.
MC74AC04DT TSSOP-14| 96 Units/Rail
MC74AC04DTR2 |TSSOP-14|2500 Tape & Reel
MC74ACT04DT TSSOP-14| 96 Units/Rail
MC74ACT04DTR2 |TSSOP-14|2500 Tape & Reel
MC74AC04M EIAJ-14 50 Units/Rail
MC74ACO04MEL EIAJ-14 [2000 Tape & Reel
MC74ACT04M EIAJ-14 50 Units/Rail
MC74ACTO4MEL EIAJ-14 (2000 Tape & Reel

© Semiconductor Components Industries, LLC, 2001
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DEVICE MARKING INFORMATION

See general marking information in the device marking
section on page 58 of this data sheet.

Publication Order Number:

MC74AC04/D




MC74AC04, MC74ACT04

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
‘AC 2.0 5.0 6.0
Vv Supply Voltage \
ce PRIy Yotagd 'ACT 45 5.0 5.5
Vin, Vout DC Input Voltage, Output Voltage (Ref. to GND) 0 - \ele Vv
Vcc @ 3.0V - 150 -
Input Rise and Fall Time (Note 1) _ _
tr tf ’AC Devices except Schmitt Inputs Vcc @45V 40 nsiv
Vcc @55V - 25 -
Input Rise and Fall Time (Note 2) Vcc @45V - 10 -
ty, tf , f . ns/V
ACT Devices except Schmitt Inputs Ve @ 55V - 8.0 -
Ty Junction Temperature (PDIP) - - 140 °C
TA Operating Ambient Temperature Range -40 25 85 °C
IoH Output Current — High - - —24 mA
loL Output Current — Low - - 24 mA
1. Vjn from 30% to 70% V¢ c; see individual Data Sheets for devices that differ from the typical input rise and fall times.
2. Vjn from 0.8 V to 2.0 V; see individual Data Sheets for devices that differ from the typical input rise and fall times.
DC CHARACTERISTICS
74AC 74AC
v Ta =
Symbol Parameter cc Ta = +25°C —40°C to Unit Conditions
v) o
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 3.0 1.5 2.1 2.1 VouTt=0.1V
Input Voltage 4.5 225 | 3.15 3.15 \ orVcc—-0.1V
5.5 2.75 | 3.85 3.85
ViL Maximum Low Level 3.0 1.5 0.9 0.9 Voyt=0.1V
Input Voltage 4.5 225 | 1.35 1.35 \ orVcc—-0.1V
5.5 275 | 1.65 1.65
VoH Minimum High Level 3.0 2.99 2.9 2.9 loyT =-50 pA
Output Voltage 45 449 | 4.4 4.4 Y%
5.5 5.49 5.4 5.4
*VIN=V|LorViH
3.0 - 2.56 2.46 v —-12mA
4.5 - 3.86 3.76 IOH —24 mA
55 - 4.86 4.76 —24 mA
VoL Maximum Low Level 3.0 0.002 | 0.1 0.1 loyT =50 LA
Output Voltage 4.5 0.001 | 0.1 0.1 \
55 0.001 | 0.1 0.1
*VIN=VILorViH
3.0 - 0.36 0.44 v 12mA
4.5 - 0.36 0.44 loL 24 mA
55 - 0.36 0.44 24 mA
N Maximum Input 5.5 +0.1 +1.0 A |v=Vee, GND
Leakage Current : - - - H I=VCC:
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 5.5 - - 75 mA | VOHD =3.85 V Min
Icc Maximum Quiescent
Supply Current 55 - 4.0 40 UA VIN = 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:
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MC74AC04, MC74ACT04

AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

74AC 74AC
Tp =-40°C .
Vee! Ta = +25°C Fig.
Symbol Parameter ((\:,(): CA =;0 pF to +85°C Unit Nlcgn
L CL =50 pF .
Min Typ Max | Min Max
¢ P tion Del 3.3 1.5 4.5 9.0 1.0 10 35
PLH ropagation Delay 50 | 15 | 40 | 70 | 10 | 75 | ™ g
¢ P tion Del 3.3 1.5 4.5 8.5 1.0 9.5 35
PHL ropagation Delay 50 | 15 | 35 | 65 | 10 [ 70 | ™ -
*Voltage Range 3.3V is 3.3V +£0.3 V.
Voltage Range 5.0 Vis 5.0V £0.5 V.
DC CHARACTERISTICS
74ACT 74ACT
TA =
Vce
Symbol Parameter Ta =+25°C -40°C to Unit Conditions
V) o
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 4.5 1.5 2.0 2.0 v Voyt=0.1V
Input Voltage 5.5 1.5 2.0 2.0 orVcc—-0.1V
ViL Maximum Low Level 4.5 1.5 0.8 0.8 v Voyt=0.1V
Input Voltage 5.5 1.5 0.8 0.8 orVcc-0.1V
VOH Minimum High Level 4.5 4.49 4.4 4.4 v loyT =-50 uA
Output Voltage 5.5 5.49 5.4 5.4
*VIN=V|LorViH
4.5 - 3.86 3.76 \Y | —24 mA
55 - | 486 4.76 OH  _24mA
VoL Maximum Low Level 4.5 0.001 | 0.1 0.1 Y louT =50 HA
Output Voltage 5.5 0.001 | 0.1 0.1
“VIN = VL or ViH
4.5 - 0.36 0.44 \Y | 24 mA
55 - | o036 0.44 oL 24 mA
IN Maximurm Input 55 +0.1 +1.0 A |Vvi=Vce, GND
Leakage Current . - - - H I=VCC:
AlceT Additional Max. Icc/Input 55 0.6 - 1.5 mA Vi=Vgc-21V
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 5.5 - - 75 mA | VoHD =3.85 V Min
Icc Maximum Quiescent
Supply Current 55 - 4.0 40 UA VIN = 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.
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AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

MC74AC04, MC74ACT04

74ACT 74ACT
Tp =-40°C .
Vee* Ta = +25°C Fig.
Symbol Parameter ((\:,? CA =;0 pF to +85°C Unit Nlcgn
L CL =50 pF .
Min Typ Max | Min Max
tPLH Propagation Delay 5.0 1.5 8.5 1.0 9.0 ns 3-6
tPHL Propagation Delay 5.0 1.5 8.0 1.0 8.5 ns 3-6
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
CAPACITANCE
Symbol Parameter V%I/:e Unit Test Conditions
CIN Input Capacitance 4.5 pF Vcc =50V
Cpp Power Dissipation Capacitance 30 pF Vcc =50V
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MC74AC04, MC74ACT04

MARKING DIAGRAMS

PDIP-14 SO-14 TSSOP-14 EIAJ-14
AAAAARAR ARAAARA aoonnnan
MC74AC04N AC04 AC
O AWLYYWW o AWLYWW 04 7:3(Cv(\)/4
LI LI o ALYW O
LELELL goooooo
AAAAARARA ARAAARA gnnononn
MC74ACTO4N ACTO04 ACT
O AWLYYWW o AWLYWW 04 71’?_3-5\?4
HHEHBHEHEH o ALYW
LD goooooo
A = Assembly Location
WL, L = Wafer Lot
YY,Y =Year

WW, W = Work Week
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MC74AC05, MC74ACTO05

Hex Inverter with
Open-Drain Outputs

The MC74AC/ACTOS is identical in pinout to the LS05. The device
inputs are compatible with standard CMOS outputs; with pullup
resistors, they are compatible with TTL outputs.

® Qutputs Source/Sink 24 mA
® 'ACTO05 Has TTL Compatible Inputs

Ls] Lef [7]

A3 Yz GND

L] L2] (3] [4]
A Yr A Y2
Figure 1. Pinout: 14-Lead Packages

(Top View)

FUNCTION TABLE

Input A Output Y
L z
H L

NOTE: Z = High Impedance

2,4,6,8,10,12 v
1 11,1
A ;3,591,138 |>c c|> |= I
PIN 14 =VCC
PIN 7 = GND

*DENOTES OPEN-DRAIN OUTPUTS

Figure 2. Logic Diagram

© Semiconductor Components Industries, LLC, 2001 59
May, 2001 — Rev. 5
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mln
14

1

=

PDIP-14
N SUFFIX

CASE 646

SO-14
D SUFFIX
CASE 751A

TSSOP-14
DT SUFFIX

CASE 948G

EIAJ-14
M SUFFIX
CASE 965

ORDERING INFORMATION

Device Package Shipping
MC74ACO5N PDIP-14 25 Units/Rail
MC74ACTO5N PDIP-14 25 Units/Rail
MC74AC05D SOIC-14 | 55 Units/Rail
MC74ACO5DR2 SOIC-14 | 2500 Tape & Reel
MC74ACTO5D SOIC-14 55 Units/Rail
MC74ACT05DR2 SOIC-14 | 2500 Tape & Reel
MC74ACO05DT TSSOP-14 96 Units/Rail
MC74AC05DTR2 [TSSOP-14 (2500 Tape & Reel
MC74ACTO5DT TSSOP-14 96 Units/Rail
MC74ACTO5DTR2 [TSSOP-14 2500 Tape & Reel
MC74ACO5M EIAJ-14 50 Units/Rail
MC74ACO5MEL EIAJ-14 [2000 Tape & Reel
MC74ACT05M EIAJ-14 50 Units/Rail
MC74ACTO5MEL EIAJ-14 |2000 Tape & Reel

DEVICE MARKING INFORMATION

See general marking information in the device marking
section on page 63 of this data sheet.

Publication Order Number:

MC74AC05/D




MC74ACO05, MC74ACTO05

MAXIMUM RATINGS*

Symbol Parameter Value Unit
\ele DC Supply Voltage (Referenced to GND) -0.5t0 +7.0 \Y
Vin DC Input Voltage (Referenced to GND) -0.5to Vg +0.5 \
Vout DC Output Voltage (Referenced to GND) -0.5toVcc +0.5 \
lin DC Input Current, per Pin +20 mA
lout DC Output Sink/Source Current, per Pin +50 mA
Icc DC V¢ or GND Current per Output Pin +50 mA
Tstg Storage Temperature —65 to +150 °C

*Maximum Ratings are those values beyond which damage to the device may occur. Functional operation should be restricted to the Recom-

mended Operating Conditions.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Min Unit
‘AC 2.0 5.0 6.0
Vce Supply Voltage ACT 25 50 e Vv
VREG DC Regulated Power Voltage (Ref. to GND) 0 - Vce \%
Vcc @30V - 150 -
tr 1 ! R%UEZE;&S”SXE:&“STE"(]’;? Itr?p1u)ts Vcc @45V _ 40 _ nsiv
Vcc @55V - 25 -
0 !nput Rise and Fall Time (Note 2) Vcc @45V - 10 - ns/V
ACT Devices except Schmitt Inputs Ve @ 55V - 8.0 —
Ty Junction Temperature (PDIP) - - 140 °C
TA Operating Ambient Temperature Range —40 25 85 °C
IoH Output Current — HIGH - - —24 mA
loL Output Current — LOW - - 24 mA

1. Vjn from 30% to 70% Vc; see individual Data Sheets for devices that differ from the typical input rise and fall times.
2. Vjn from 0.8 V to 2.0 V; see individual Data Sheets for devices that differ from the typical input rise and fall times.
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MC74ACO05, MC74ACTO05

DC CHARACTERISTICS

74AC 74AC
v Ta=
Symbol Parameter (3;3 T = +25°C -40°C to Unit Conditions
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 3.0 1.5 2.1 2.1 VouTt=0.1V
Input Voltage 4.5 2.25 | 3.15 3.15 \ orVcc-0.1V
5.5 275 | 3.85 3.85
ViL Maximum Low Level 3.0 1.5 0.9 0.9 Voyt=0.1V
Input Voltage 4.5 225 | 1.35 1.35 \ orVcc—-0.1V
5.5 2.75 | 1.65 1.65
VoL Maximum Low Level 3.0 0.002 | 0.1 0.1 louT =50 A
Output Voltage 4.5 0.001 0.1 0.1 \Y
5.5 0.001 | 0.1 0.1
“VIN =ViLor ViH
3.0 - 0.36 0.44 v 12 mA
4.5 - 0.36 0.44 loL 24 mA
5.5 - 0.36 0.44 24 mA
IIN Maximum Input V| =Vgge, GND
Leakage Current 55 - 0.1 +1.0 HA
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 5.5 - - 75 mA | VOHD =3.85 V Min
Icc Maximum Quiescent VIN = Vg or GND
Supply Current 55 - 4.0 40 HA
*All outputs loaded; thresholds on input associated with output under test.
TMaximum test duration 2.0 ms, one output loaded at a time.
NOTE: I\ andIcc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5 V.
AC CHARACTERISTICS
74AC 74AC
Ta =-40°C
Vee* TA = +25°C
Symbol Parameter (?I(): CA _;0 pF to +85°C Unit
L= CL =50 pF
Min Typ Max Min Max
t Propagation Delay 3.3 1.5 - 8.0 1.0 9.0
PZL Output Enable 50 | 15 | - | 60 | 10 | 65 ns
t Propagation Delay 3.3 1.5 - 8.0 1.0 9.0
PLZ Output Enable 50 | 15 - 60 | 1.0 | 65 ns

*Voltage Range 3.3 Vis 3.3V £0.3 V.
Voltage Range 5.0 Vis 5.0 V +0.5 V.

http://onsemi.com
61




MC74ACO05, MC74ACTO05

DC CHARACTERISTICS

74ACT 74ACT
v Ta=
Symbol Parameter cc Ta =+25°C —40°C to Unit Conditions
V) o
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 4.5 15 2.0 2.0 v VouTt=0.1V
Input Voltage 5.5 1.5 2.0 2.0 orVcc-0.1V
ViL Maximum Low Level 4.5 1.5 0.8 0.8 Y Voyt =01V
Input Voltage 5.5 1.5 0.8 0.8 orVcg-0.1V
VoL Maximum Low Level 4.5 0.001 | 0.1 0.1 v loyT =50 A
Output Voltage 5.5 0.001 0.1 0.1
*VIN=VILorViH
4.5 - 0.36 0.44 \ | 24 mA
55 - | o036 0.44 OH 24 mA
IIN Maximum Input Vi=Vce, GND
Leakage Current 55 - | #01 1.0 WA
AlceT Additional Max. Icc/Input 5.5 0.6 - 1.5 mA Vi=Vgc-21V
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 5.5 - - -75 mA | VOHD =3.85 V Min
Ilcc Maximum Quiescent VIN = Vgc or GND
Supply Current 55 - 4.0 40 HA
*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
74ACT 74ACT
Tp =-40°C
Vee! Ta = +25°C
Symbol Parameter ((\:,(): CA _;0 pF to +85°C Unit
L= CL =50 pF
Min Typ Max Min Max
Propagation Delay _
tpzL Output Enable 5.0 1.5 8.0 1.0 8.5 ns
Propagation Delay _
tpLz Output Enable 5.0 1.5 8.5 1.0 9.0 ns
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
CAPACITANCE
Symbol Parameter V%I,:e Unit Test Conditions
CIN Input Capacitance 45 pF Vcc =50V
Cpp Power Dissipation Capacitance 30 pF Vcec =50V
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MC74ACO05, MC74ACTO05

MARKING DIAGRAMS

PDIP-14 SO-14 TSSOP-14 EIAJ-14
AAAAARAR ARAAARA aoonnnan
MC74ACO5N ACO05 AC
O AWLYYWW o AWLYWW 05 7:3/Cv(\)/5
LI LI o ALYW O
LELELL goooooo
AAAAARARA ARAAARA gnnononn
MC74ACTO5N ACTO5 ACT
O AWLYYWW o AWLYWW 05 71’?_33/—\?5
HHEHBHEHEH o ALYW
LD goooooo
A = Assembly Location
WL, L = Wafer Lot
YY,Y =Year

WW, W = Work Week
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MC74AC08, MC74ACTO8

Quad 2-Input AND Gate

® Outputs Source/Sink 24 mA

® 'ACTO08 Has TTL Compatible Inputs

Vee

[1a] [1s] [r2] [1] [10] [o] [G]

L) o] [of [af [s] Lef L]

GND

Figure 1. Pinout: 14-Lead Packages Conductors

(Top View)

MAXIMUM RATINGS*

ON Semiconductor™

http://onsemi.com

mln
14

1

=

PDIP-14
N SUFFIX

CASE 646

SO-14
D SUFFIX
CASE 751A

TSSOP-14
DT SUFFIX

CASE 948G

EIAJ-14
M SUFFIX
CASE 965

ORDERING INFORMATION

Rating Symbol Value Unit
DC Supply Voltage (Referenced to GND) Vce -0.5to Vv
+7.0
DC Input Voltage (Referenced to GND) Vin -0.5t0 \
Vcg +0.5
DC Output Voltage (Referenced to GND) Vout -0.5to Vv
Vcg +0.5
DC Input Current, per Pin lin +20 mA
DC Output Sink/Source Current, per Pin lout +50 mA
DC Vg or GND Current per Output Pin Icc +50 mA
Storage Temperature Tstg —65 to °C
+150

*Maximum Ratings are those values beyond which damage to the device may
occur. Functional operation should be restricted to the Recommended

Operating Conditions.

© Semiconductor Components Industries, LLC, 2001

May, 2001 — Rev. 5

64

Device Package Shipping
MC74ACO08N PDIP-14 25 Units/Rail
MC74ACTO8N PDIP-14 25 Units/Rail
MC74AC08D SOIC-14 | 55 Units/Rail
MC74AC08DR2 SOIC-14 | 2500 Tape & Reel
MC74ACTO08D SOIC-14 55 Units/Rail
MC74ACT08DR2 SOIC-14 | 2500 Tape & Reel
MC74AC08DT TSSOP-14 96 Units/Rail
MC74AC08DTR2 [TSSOP-14 (2500 Tape & Reel
MC74ACT08DT TSSOP-14 96 Units/Rail
MC74ACTO8DTR2 [TSSOP-14 2500 Tape & Reel
MC74AC08M EIAJ-14 50 Units/Rail
MC74ACO8MEL EIAJ-14 [2000 Tape & Reel
MC74ACT08M EIAJ-14 50 Units/Rail
MC74ACTOSMEL EIAJ-14 |2000 Tape & Reel

DEVICE MARKING INFORMATION

See general marking information in the device marking
section on page 68 of this data sheet.

Publication Order Number:

MC74AC08/D




MC74AC08, MC74ACTO08

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
‘AC 2.0 5.0 6.0
Vv Supply Voltage \
ce PRIy Yotagd 'ACT 45 5.0 5.5
Vin, Vout DC Input Voltage, Output Voltage (Ref. to GND) 0 - \ele Vv
Vcc @ 3.0V - 150 -
Input Rise and Fall Time (Note 1) _ _
tr tf ’AC Devices except Schmitt Inputs Vcc @45V 40 nsiv
Vcc @55V - 25 -
Input Rise and Fall Time (Note 2) Vcc @45V - 10 -
ty, tf , f . ns/V
ACT Devices except Schmitt Inputs Ve @ 55V - 8.0 -
Ty Junction Temperature (PDIP) - - 140 °C
TA Operating Ambient Temperature Range -40 25 85 °C
IoH Output Current — High - - —24 mA
loL Output Current — Low - - 24 mA
1. Vjn from 30% to 70% V¢ c; see individual Data Sheets for devices that differ from the typical input rise and fall times.
2. Vjn from 0.8 V to 2.0 V; see individual Data Sheets for devices that differ from the typical input rise and fall times.
DC CHARACTERISTICS
74AC 74AC
v Ta =
Symbol Parameter cc Ta = +25°C —40°C to Unit Conditions
V) 9
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 3.0 1.5 21 21 Voyt=0.1V
Input Voltage 4.5 225 | 3.15 3.15 \ orVcc—-0.1V
5.5 275 | 3.85 3.85
ViL Maximum Low Level 3.0 1.5 0.9 0.9 VouyTt=0.1V
Input Voltage 4.5 225 | 1.35 1.35 \ orVgc—-0.1V
5.5 2.75 1.65 1.65
VOH Minimum High Level 3.0 2.99 2.9 2.9 loyT =-50 pA
Output Voltage 4.5 4.49 4.4 4.4 \
55 5.49 5.4 5.4
*VIN=ViLorViH
3.0 - 2.56 2.46 v —12mA
4.5 - 3.86 3.76 IOH —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 4.5 0.001 | 0.1 0.1 \
5.5 0.001 | 0.1 0.1
*VIN=VjLorVIH
3.0 - 0.36 0.44 v 12 mA
4.5 - 0.36 0.44 loL 24 mA
55 - 0.36 0.44 24 mA
N Maximumn Input 5.5 +0.1 +1.0 A |Vvi=vee, GND
Leakage Current : - Y- =1l u |=VCGC
loLD TMinimum Dynamic 5.5 - - 75 mA VoLD = 1.65 V Max
IOHD Output Current 5.5 - - 75 mA | VoHD =3.85 V Min
Icc Maximum Quiescent
Supply Current 5.5 - 4.0 40 A VIN =Vcc 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:

http://onsemi.com
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IINand Icc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5 V V.




MC74AC08, MC74ACTO08

AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

74AC 74AC
Tp =-40°C .
Vee! Ta = +25°C Fig.
Symbol Parameter ((\:,(): CA =;0 pF to +85°C Unit Nlcgn
L CL =50 pF .
Min Typ Max | Min Max
¢ P tion Del 3.3 1.5 75 9.5 1.0 10.0 35
PLH ropagation Delay 50 | 15 | 55 | 75 | 10 | 85 | ™ g
¢ P tion Del 3.3 1.5 7.0 8.5 1.0 9.0 35
PHL ropagation Delay 50 | 15 [ 55 | 70 |10 [ 75 | ™ -
*Voltage Range 3.3V is 3.3V +£0.3 V.
Voltage Range 5.0 Vis 5.0V £0.5 V.
DC CHARACTERISTICS
74ACT 74ACT
TA =
Vce
Symbol Parameter Ta =+25°C -40°C to Unit Conditions
V) o
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 4.5 1.5 2.0 2.0 v Voyt=0.1V
Input Voltage 5.5 1.5 2.0 2.0 orVcc—-0.1V
ViL Maximum Low Level 4.5 1.5 0.8 0.8 v Voyt=0.1V
Input Voltage 5.5 1.5 0.8 0.8 orVcc-0.1V
VOH Minimum High Level 4.5 4.49 4.4 4.4 v loyT =-50 uA
Output Voltage 5.5 5.49 5.4 5.4
*VIN=V|LorViH
4.5 - 3.86 3.76 \Y | —24 mA
55 - | 486 4.76 OH  _24mA
VoL Maximum Low Level 4.5 0.001 | 0.1 0.1 Y louT =50 HA
Output Voltage 5.5 0.001 | 0.1 0.1
“VIN = VL or ViH
4.5 - 0.36 0.44 \Y | 24 mA
55 - | o036 0.44 oL 24 mA
IN Maximurm Input 55 +0.1 +1.0 A |Vvi=Vce, GND
Leakage Current . - - - H I=VCC:
AlceT Additional Max. Icc/Input 55 0.6 - 1.5 mA Vi=Vgc-21V
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 5.5 - - 75 mA | VoHD =3.85 V Min
Icc Maximum Quiescent
Supply Current 55 - 4.0 40 UA VIN = 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.
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AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

MC74AC08, MC74ACTO08

74ACT 74ACT
Tp =-40°C .
Vee! Ta = +25°C Fig.
Symbol Parameter ((\:,? CA =;0 pF to +85°C Unit Nlcgn
L CL =50 pF .
Min Typ Max | Min Max
tPLH Propagation Delay 5.0 1.0 - 9.0 1.0 10.0 ns 3-5
tPHL Propagation Delay 5.0 1.0 - 9.0 1.0 10.0 ns 3-5
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
CAPACITANCE
Symbol Parameter V%I/:e Unit Test Conditions
CIN Input Capacitance 4.5 pF Vcc =50V
CpD Power Dissipation Capacitance 20 pF Vcc =50V
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MC74AC08, MC74ACTO08

MARKING DIAGRAMS

PDIP-14 SO-14 TSSOP-14 EIAJ-14
AAAAARAR ARAAARA aoonnnan
MC74ACO08N ACO08 AC
O AWLYYWW o AWLYWW 08 7:3/Cv(\)/8
LI LI o ALYW O
LELELL goooooo
AAAAARARA ARAAARA gnnononn
MC74ACTO8N ACTO08 ACT
O AWLYYWW o AWLYWW 08 71?_31\/-\?8
HHEHBHEHEH o ALYW
LD goooooo
A = Assembly Location
WL, L = Wafer Lot
YY,Y =Year

WW, W = Work Week
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MC74AC10, MC74ACT10

Triple 3-Input NAND Gate

® Qutputs Source/Sink 24 mA
® 'ACT10 Has TTL Compatible Inputs

L) Lef [of [ef Ls] Lef L7

GND

Figure 1. Pinout: 14-Lead Packages Conductors

(Top View)

MAXIMUM RATINGS*

ON Semiconductor®

http://onsemi.com

mln
14

1

=

PDIP-14
N SUFFIX

CASE 646

SO-14
D SUFFIX
CASE 751A

TSSOP-14
DT SUFFIX

CASE 948G

EIAJ-14
M SUFFIX
CASE 965

ORDERING INFORMATION

Rating Symbol Value Unit
DC Supply Voltage (Referenced to GND) Vce -0.5to Vv
+7.0
DC Input Voltage (Referenced to GND) Vin -0.5to Vv
Vce +0.5
DC Output Voltage (Referenced to GND) Vout -0.5to Vv
Vce +0.5
DC Input Current, per Pin lin +20 mA
DC Output Sink/Source Current, per Pin lout +50 mA
DC Vg or GND Current per Output Pin Icc +50 mA
Storage Temperature Tstg —65 to °C
+150

*Maximum Ratings are those values beyond which damage to the device may
occur. Functional operation should be restricted to the Recommended

Operating Conditions.

© Semiconductor Components Industries, LLC, 2002

June, 2002 — Rev. 6
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Device Package Shipping
MC74AC10N PDIP-14 25 Units/Rail
MC74ACT10N PDIP-14 25 Units/Rail
MC74AC10D SOIC-14 | 55 Units/Rail
MC74AC10DR2 SOIC-14 | 2500 Tape & Reel
MC74ACT10D SOIC-14 55 Units/Rail
MC74ACT10DR2 SOIC-14 | 2500 Tape & Reel
MC74AC10DT TSSOP-14 96 Units/Rail
MC74AC10DTR2 [TSSOP-14| 2500 Tape & Reel
MC74ACT10DT TSSOP-14 96 Units/Rail
MC74ACT10DTR2 [TSSOP-14| 2500 Tape & Reel
MC74AC10M EIAJ-14 50 Units/Rail
MC74ACT10M EIAJ-14 50 Units/Rail
MC74ACT10MEL EIAJ-14 | 2000 Tape & Reel

DEVICE MARKING INFORMATION

See general marking information in the device marking
section on page 73 of this data sheet.

Publication Order Number:

MC74AC10/D



MC74AC10, MC74ACT10

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
‘AC 2.0 5.0 6.0
Vv Supply Voltage \
ce PRIy Yotagd 'ACT 45 5.0 5.5
Vin, Vout DC Input Voltage, Output Voltage (Ref. to GND) 0 - \ele Vv
Vcc @ 3.0V - 150 -
Input Rise and Fall Time (Note 1) _ _
tn tf ’AC Devices except Schmitt Inputs Vcc @45V 40 nsiv
Vcc @55V - 25 -
. Input Rise and Fall Time (Note 2) Vcc @45V - 10 - v
r i ’ACT Devices except Schmitt Inputs Ve @ 55V - 8.0 -
Ty Junction Temperature (PDIP) - - 140 °C
TA Operating Ambient Temperature Range -40 25 85 °C
IoH Output Current — High - - —24 mA
loL Output Current — Low - - 24 mA

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

DC CHARACTERISTICS

74AC 74AC
v Ta =
Symbol Parameter (Sf Ta = +25°C —40°C to Unit Conditions
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 3.0 15 | 21 2.1 VouT=0.1V
Input Voltage 4.5 225 | 3.15 3.15 \ orVcc—-0.1V
5.5 2.75 | 3.85 3.85
ViL Maximum Low Level 3.0 1.5 0.9 0.9 Voyt=0.1V
Input Voltage 4.5 225 | 1.35 1.35 \ orVcc—-0.1V
5.5 2.75 | 1.65 1.65
VOH Minimum High Level 30 | 299 | 29 2.9 lOUT = -50 HA
Output Voltage 45 449 | 4.4 4.4 Y%
5.5 5.49 5.4 5.4
*VIN=V|LorViH
3.0 - 2.56 2.46 v -12mA
45 - | 386 3.76 loH  —24mA
5.5 - 4.86 4.76 —24 mA
VoL Maximum Low Level 30 [0.002| 0.1 0.1 lOUT = 50 1A
Output Voltage 4.5 0.001 | 0.1 0.1 \
5.5 0.001 0.1 0.1
*VIN=VILorViH
3.0 - 0.36 0.44 v 12 mA
4.5 - 0.36 0.44 loL 24 mA
5.5 - 0.36 0.44 24 mA
IIN Maximum Input +0.1 +10 A Vi<V GND
Leakage Current 55 - - - H I=VCC:
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
Output C t
IOHD uiput urren 5.5 - - 75 mA | VOHD =3.85 V Min
Icc Maximum Quiescent
Supply Current 55 - 4.0 40 UA VIN = 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: IjyandIcc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5 V V.
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MC74AC10, MC74ACT10

AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

74AC 74AC
Tp =-40°C .
Vee! Ta = +25°C Fig.
Symbol Parameter ((\:,(): CA =;0 pF to +85°C Unit Nlcgn
L CL =50 pF .
Min Typ Max | Min Max
¢ P tion Del 3.3 1.5 6.0 9.5 1.0 10.5 35
PLH ropagation Delay 50 | 15 | 45 | 70 | 10 | 80 | ™ g
¢ P tion Del 3.3 1.5 5.5 8.5 1.0 10.0 35
PHL ropagation Delay 50 | 15 | 40 | 60 | 10 [ 65 | ™ -
*Voltage Range 3.3V is 3.3V +£0.3 V.
Voltage Range 5.0 Vis 5.0V £0.5 V.
DC CHARACTERISTICS
74ACT 74ACT
TA =
Vce
Symbol Parameter Ta =+25°C -40°C to Unit Conditions
V) o
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 4.5 1.5 2.0 2.0 v Voyt=0.1V
Input Voltage 5.5 1.5 2.0 2.0 orVcc—-0.1V
ViL Maximum Low Level 4.5 1.5 0.8 0.8 v Voyt=0.1V
Input Voltage 5.5 1.5 0.8 0.8 orVcc-0.1V
VOH Minimum High Level 4.5 4.49 4.4 4.4 v loyT =-50 uA
Output Voltage 5.5 5.49 5.4 5.4
*VIN=V|LorViH
4.5 - 3.86 3.76 \Y | —24 mA
55 - | 486 4.76 OH  _24mA
VoL Maximum Low Level 4.5 0.001 | 0.1 0.1 y louT =50 HA
Output Voltage 5.5 0.001 | 0.1 0.1
“VIN = VL or ViH
4.5 - 0.36 0.44 \Y | 24 mA
55 - | o036 0.44 oL 24 mA
IN Maximurm Input 55 +0.1 +1.0 A |Vvi=Vce, GND
Leakage Current . - - - H I=VCC:
AlceT Additional Max. Icc/Input 55 0.6 - 1.5 mA Vi=Vgc-21V
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 5.5 - - 75 mA | VoHD =3.85 V Min
Icc Maximum Quiescent
Supply Current 55 - 4.0 40 UA VIN = 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.
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AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

MC74AC10, MC74ACT10

74ACT 74ACT
Tp =-40°C .
Vee* Ta = +25°C Fig.
Symbol Parameter ((\:,? CA =;0 pF to +85°C Unit Nlcgn
L CL =50 pF .
Min Typ Max | Min Max
tPLH Propagation Delay 5.0 1.0 - 9.0 1.0 10.0 ns 3-5
tPHL Propagation Delay 5.0 1.0 - 9.0 1.0 9.5 ns 3-5
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
CAPACITANCE
Symbol Parameter V%I/:e Unit Test Conditions
CIN Input Capacitance 4.5 pF Vcc =50V
Cpp Power Dissipation Capacitance 25 pF Vcc =50V

http://onsemi.com
72




MC74AC10, MC74ACT10

MARKING DIAGRAMS

PDIP-14 SO-14 TSSOP-14 EIAJ-14
AAAAARAR ARAAARA aoonnnan
MC74AC10N AC10 AC
O AWLYYWW o AWLYWW 10 7;1/&0\/1\/0
LI LI o ALYW O
LELELL goooooo
AAAAARARA ARAAARA gnnononn
MC74ACT10N ACT10 ACT
O AWLYYWW o AWLYWW 10 74A/-|\_\C('\I/'\;O
HHEHBHEHEH o ALYW
LD goooooo
A = Assembly Location
WL, L = Wafer Lot
YY,Y =Year

WW, W = Work Week
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MC74AC11, MC74ACT11

Triple 3-Input AND Gate

® Qutputs Source/Sink 24 mA

® 'ACTI11 Has TTL Compatible Inputs

Vee

[1a] [1s] [r2] [w] [10] [o] [e]

]

Ll Lef [of [ef Ls] Lef 7]

GND

Figure 1. Pinout: 14-Lead Packages Conductors

(Top View)

MAXIMUM RATINGS*

ON Semiconductor™

http://onsemi.com

mln
14

1

=

PDIP-14
N SUFFIX

CASE 646

SO-14
D SUFFIX
CASE 751A

TSSOP-14
DT SUFFIX

CASE 948G

EIAJ-14
M SUFFIX
CASE 965

ORDERING INFORMATION

Rating Symbol Value Unit
DC Supply Voltage (Referenced to GND) \ele -0.5to Vv
+7.0
DC Input Voltage (Referenced to GND) Vin -0.5to Vv
Vce +0.5
DC Output Voltage (Referenced to GND) Vout -0.5to Vv
Vce +0.5
DC Input Current, per Pin lin +20 mA
DC Output Sink/Source Current, per Pin lout +50 mA
DC V¢ or GND Current per Output Pin Icc +50 mA
Storage Temperature Tstg —65 to °C
+150

*Maximum Ratings are those values beyond which damage to the device may
occur. Functional operation should be restricted to the Recommended

Operating Conditions.

© Semiconductor Components Industries, LLC, 2001

May, 2001 — Rev. 5

74

Device Package Shipping
MC74AC11N PDIP-14 25 Units/Rail
MC74ACT11N PDIP-14 25 Units/Rail
MC74AC11D SOIC-14 | 55 Units/Rail
MC74AC11DR2 SOIC-14 | 2500 Tape & Reel
MC74ACT11D SOIC-14 55 Units/Rail
MC74ACT11DR2 SOIC-14 | 2500 Tape & Reel
MC74AC11DT TSSOP-14 96 Units/Rail
MC74AC11DTR2 TSSOP-14]2500 Tape & Reel
MC74ACT11DT TSSOP-14 96 Units/Rail
MC74ACT11DTR2 [TSSOP-14 (2500 Tape & Reel
MC74AC11M EIAJ-14 50 Units/Rail
MC74AC11MEL EIAJ-14 [2000 Tape & Reel
MC74ACT11M EIAJ-14 50 Units/Rail
MC74ACT11MEL EIAJ-14 |2000 Tape & Reel

DEVICE MARKING INFORMATION

See general marking information in the device marking
section on page 78 of this data sheet.

Publication Order Number:

MC74AC11/D



MC74AC11, MC74ACT11

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
‘AC 2.0 5.0 6.0
Vv Supply Voltage \
ce PRIy Yotagd 'ACT 45 5.0 5.5
Vin, Vout DC Input Voltage, Output Voltage (Ref. to GND) 0 - \ele Vv
Vcc @ 3.0V - 150 -
Input Rise and Fall Time (Note 1) _ _
tr tf ’AC Devices except Schmitt Inputs Vcc @45V 40 nsiv
Vcc @55V - 25 -
Input Rise and Fall Time (Note 2) Vcc @45V - 10 -
ty, tf , f . ns/V
ACT Devices except Schmitt Inputs Ve @ 55V - 8.0 -
Ty Junction Temperature (PDIP) - - 140 °C
TA Operating Ambient Temperature Range -40 25 85 °C
IoH Output Current — High - - —24 mA
loL Output Current — Low - - 24 mA
1. Vjn from 30% to 70% V¢ c; see individual Data Sheets for devices that differ from the typical input rise and fall times.
2. Vjn from 0.8 V to 2.0 V; see individual Data Sheets for devices that differ from the typical input rise and fall times.
DC CHARACTERISTICS
74AC 74AC
v Ta =
Symbol Parameter cc Ta = +25°C —40°C to Unit Conditions
v) o
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 3.0 1.5 2.1 2.1 VouTt=0.1V
Input Voltage 4.5 225 | 3.15 3.15 \ orVcc—-0.1V
5.5 2.75 | 3.85 3.85
ViL Maximum Low Level 3.0 1.5 0.9 0.9 Voyt=0.1V
Input Voltage 4.5 225 | 1.35 1.35 \ orVcc—-0.1V
5.5 275 | 1.65 1.65
VoH Minimum High Level 3.0 2.99 2.9 2.9 loyT =-50 pA
Output Voltage 45 449 | 4.4 4.4 Y%
5.5 5.49 5.4 5.4
*VIN=V|LorViH
3.0 - 2.56 2.46 v —-12mA
4.5 - 3.86 3.76 IOH —24 mA
55 - 4.86 4.76 —24 mA
VoL Maximum Low Level 3.0 0.002 | 0.1 0.1 loyT =50 LA
Output Voltage 4.5 0.001 | 0.1 0.1 \
55 0.001 | 0.1 0.1
*VIN=VILorViH
3.0 - 0.36 0.44 v 12mA
4.5 - 0.36 0.44 loL 24 mA
55 - 0.36 0.44 24 mA
N Maximum Input 5.5 +0.1 +1.0 A |v=Vee, GND
Leakage Current : - - - H I=VCC:
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 5.5 - - 75 mA | VOHD =3.85 V Min
Icc Maximum Quiescent
Supply Current 55 - 4.0 40 UA VIN = 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:

http://onsemi.com
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MC74AC11, MC74ACT11

AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

74AC 74AC
Tp =-40°C .
Vee! Ta = +25°C Fig.
Symbol Parameter ((\:,(): CA =;0 pF to +85°C Unit Nlcgn
L CL =50 pF .
Min Typ Max | Min Max
¢ P tion Del 3.3 1.5 5.5 9.5 1.0 10.0 35
PLH ropagation Delay 50 | 15 | 40 | 80 | 10 | 85 | ™ g
¢ P tion Del 3.3 1.5 5.5 8.5 1.0 9.5 35
PHL ropagation Delay 50 | 15 [ 40 | 70 | 10 [ 75 | ™ -
*Voltage Range 3.3V is 3.3V +£0.3 V.
Voltage Range 5.0 Vis 5.0V £0.5 V.
DC CHARACTERISTICS
74ACT 74ACT
TA =
Vce
Symbol Parameter Ta = +25°C —40°C to Unit Conditions
\ +85°C
Typ Guaranteed Limits
VIH Minimum High Level 4.5 1.5 2.0 2.0 v Voyt=0.1V
Input Voltage 5.5 1.5 2.0 2.0 orVcc—-0.1V
VL Maximum Low Level 4.5 1.5 0.8 0.8 y VoyTt=0.1V
Input Voltage 5.5 1.5 0.8 0.8 orVcc—-0.1V
VOH Minimum High Level 4.5 4.49 4.4 4.4 v loyT =-50 uA
Output Voltage 5.5 5.49 5.4 5.4
*VIN = VL or ViH
4.5 - 3.86 3.76 \Y | —24 mA
55 - | 486 4.76 OH  _24mA
VoL Maximum Low Level 4.5 0.001 | 0.1 0.1 Y louT =50 nA
Output Voltage 5.5 0.001 | 0.1 0.1
*VIN=VjLorVIH
4.5 - 0.36 0.44 \Y | 24 mA
55 - | o036 0.44 oL 24 mA
N Maximum Input 55 +0.1 +1.0 A |Vvi=Vce, GND
Leakage Current : - - - H I=VCC:
AlceT Additional Max. Igc/Input 5.5 0.6 - 1.5 mA Vi=Vgc-21V
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 5.5 - - -75 mA | VOHD =3.85 V Min
Icc Maximum Quiescent
Supply Current 55 - 4.0 40 HA VIN = 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.
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AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

MC74AC11, MC74ACT11

74ACT 74ACT
Tp =-40°C .
Vee! Ta = +25°C Fig.
Symbol Parameter ((\:,? CA =;0 pF to +85°C Unit Nlcgn
L CL =50 pF .
Min Typ Max | Min Max
tPLH Propagation Delay 5.0 1.5 - 9.5 1.0 10.5 ns 3-5
tPHL Propagation Delay 5.0 1.5 - 9.5 1.0 10.5 ns 3-5
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
CAPACITANCE
Symbol Parameter V%I/:e Unit Test Conditions
CIN Input Capacitance 4.5 pF Vcc =50V
CpD Power Dissipation Capacitance 20 pF Vcc =50V
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MC74AC11, MC74ACT11

MARKING DIAGRAMS
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= Assembly Location
WL, L = Wafer Lot
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MC74AC14, MC74ACT14

Hex Inverter Schmitt
Trigger

The MCT74AC14/74ACT14 contains six logic inverters which

accept standard CMOS Input signals (TTL levels for MC74ACT14) ON Semiconductor™

and provide standard CMOS output levels. They are capable of

transforming slowly changing input signals into sharply defined, http://onsemi.com

jitter—free output signals. In addition, they have a greater noise margin

then conventional inverters. , PDIP-14
The MC74AC14/74ACT14 has hysteresis between the m|. gl-\SSUEF::l)((S

positive—going and negative—going input thresholds (typically 1.0 V) 14

which is determined internally by transistor ratios and is essentially

insensitive to temperature and supply voltage variations. 1 S0-14
. . D SUFFIX
® Schmitt Trigger Inputs CASE 751A
® Qutputs Source/Sink 24 mA
® 'ACT14 Has TTL Compatible Inputs
TSSOP-14
V. DT SUFFIX
CC 1 CASE 948G
[14] [1s] [12] [1] [10] [o] [6]
EIAJ-14
M SUFFIX
) CASE 965

L] (2] 18] [4] [5] L] (7] ORDERING INFORMATION

GND Device Package Shipping
MC74AC14N PDIP-14 25 Units/Rail
Figure 1. Pinout; 14—Leaq Packages Conductors MC74ACT14N PDIP—14 25 Unit/Rall
(Top View)

MC74AC14D SOIC-14 55 Units/Rail
FUNCTION TABLE MC74AC14DR2 SOIC-14 [2500 Tape & Reel

Input Output MC74ACT14D SOIC-14 55 Units/Rail
A o MC74ACT14DR2 SOIC-14 [2500 Tape & Reel

|: |I-_i MC74AC14DT TSSOP-14| 96 Units/Rail
MC74AC14DTR2 |TSSOP-14|2500 Tape & Reel

MC74ACT14DT TSSOP-14| 96 Units/Rail
MC74ACT14DTR2 |TSSOP-14|2500 Tape & Reel

MC74AC14M EIAJ-14 50 Units/Rail
MC74AC14MEL EIAJ-14 [2000 Tape & Reel

MC74ACT14M EIAJ-14 50 Units/Rail
MC74ACT14MEL EIAJ-14 (2000 Tape & Reel

DEVICE MARKING INFORMATION
See general marking information in the device marking
section on page 83 of this data sheet.

© Semiconductor Components Industries, LLC, 2001 79 Publication Order Number:

May, 2001 — Rev. 5 MC74AC14/D



MC74AC14, MC74ACT14

MAXIMUM RATINGS*

Symbol Parameter Value Unit
\ele DC Supply Voltage (Referenced to GND) -0.5t0 +7.0 Vv
Vin DC Input Voltage (Referenced to GND) -0.5to Vg +0.5 Vv
Vout DC Output Voltage (Referenced to GND) -0.5to Vg +0.5 \
lin DC Input Current, per Pin +20 mA
lout DC Output Sink/Source Current, per Pin 50 mA
Icc DC Vg or GND Current per Output Pin +50 mA
Tstg Storage Temperature —65 to +150 °C

*Maximum Ratings are those values beyond which damage to the device may occur. Functional operation should be restricted to the Recom-
mended Operating Conditions.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
‘AC 2.0 5.0 6.0
\ele Supply Voltage ACT a5 5o e \Y
Vin, Vout DC Input Voltage, Output Voltage (Ref. to GND) 0 - Vce \
Vcc @ 3.0V - 150 -

Input Rise and Fall Time (Note 1)

tn tf ’AC Devices except Schmitt Inputs Vcc @45V _ 40 _ nsiv
Vcc @55V - 25 -

oy Input Rise and Fall Time (Note 2) Vcc @45V - 10 - LV

r i ’ACT Devices except Schmitt Inputs Vce @ 55V — 8.0 —

Ty Junction Temperature (PDIP) - - 140 °C

TA Operating Ambient Temperature Range -40 25 85 °C

IOH Output Current — High - - —24 mA

loL Output Current — Low - - 24 mA

1. Vjy from 30% to 70% V¢ c; see individual Data Sheets for devices that differ from the typical input rise and fall times.
2. Vjn from 0.8 V to 2.0 V; see individual Data Sheets for devices that differ from the typical input rise and fall times.
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MC74AC14, MC74ACT14

DC CHARACTERISTICS

74AC 74AC
v Ta =

Symbol Parameter cc Ta =+25°C —40°C to Unit Conditions
V) +85°C

Typ Guaranteed Limits

VOH Minimum High Level 30 | 299 | 29 2.9 lOUT = -50 HA
Output Voltage 45 449 | 4.4 4.4 Y%
5.5 5.49 5.4 5.4
*VIN=V|LorViH
3.0 - 2.56 2.46 v -12mA
4.5 - 3.86 3.76 IoH —24 mA
5.5 - 4.86 4.76 —24 mA
VoL Maximum Low Level 30 [0.002| 0.1 0.1 louT =50 nA
Output Voltage 4.5 0.001 | 0.1 0.1 \
5.5 0.001 0.1 0.1
*VIN=VILorViH
3.0 - 0.36 0.44 v 12 mA
4.5 - 0.36 0.44 loL 24 mA
5.5 - 0.36 0.44 24 mA
IIN Maximum Input 55 +0.1 +10 A Vi=V GND
Leakage Current : e = K I=Yece
loLD TMinimum Dynamic 5.5 - - 75 mA VoLD = 1.65 V Max
IOHD Output Current 55 | - - 75 mA | VOHD = 3.85 V Min
Icc Maximum Quiescent
Supply Current 5.5 - 4.0 40 HA VIN =Vcc 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: I\ andIcc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5 V V.

AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

74AC 74AC
Ta =-40°C -
Vee?! Ta = +25°C Fig.
Symbol Parameter ((\:,(): CA =;0 pF to +85°C Unit Ncg>
L CL =50 pF .
Min Typ Max | Min Max
. 3.3 1.5 9.5 13.5 1.5 15.0
tPLH Propagation Delay 50 | 15 | 70 [ 100 | 15 | 110 | ™ 85
. 3.3 1.5 7.5 11.5 1.5 13.0
tPHL Propagation Delay 50 15 6.0 8.5 15 95 ns 3-5

*Voltage Range 3.3 Vis 3.3V £0.3 V.
Voltage Range 5.0 Vis 5.0V £0.5 V.
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MC74AC14, MC74ACT14

INPUT CHARACTERISTICS (unless otherwise specified)

Symbol Parameter V(S)C 74AC 74ACT Test Conditions
Maxi Positi 3.0 2.2
Vis Throaony Cove 45 3.2 2.0 TA = Worst Case
5.5 3.9
Mini Negati 3.0 0.5
Vi Thioghory CORve 45 0.9 08 Ta = Worst Case
5.5 1.1
3.0 1.2
Vh(max) Maximum Hysteresis 4.5 1.4 1.2 Ta = Worst Case
5.5 1.6
3.0 0.3
Vh(min) Minimum Hysteresis 4.5 0.4 0.4 Ta = Worst Case
5.5 0.5
DC CHARACTERISTICS
74ACT 74ACT
Symbol Parameter Vee Ta =+25°C Ta= Unit Conditions
y v) A —40°C to +85°C
Typ Guaranteed Limits
VOH Minimum High Level 4.5 4.49 4.4 4.4 v loyT =-50 uA
Output Voltage 5.5 5.49 5.4 5.4
*VIN=V|LorViH
4.5 - 3.86 3.76 \ | —24 mA
55 - | 486 4.76 OH  _24ma
VoL Maximum Low Level 4.5 0.001 0.1 0.1 v louT =50 pA
Output Voltage 5.5 0.001 0.1 0.1
*VIN=V|LorViH
4.5 - 0.36 0.44 \Y | 24 mA
5.5 - | os3s 0.44 oL 24 mA
N Maximum Input 55 +0.1 +1.0 A |V|=Vcee, GND
Leakage Current : - - - H I=VCC:
AlccT Additional Max. Icc/Input 55 0.6 - 1.5 mA Vi=Vcc-21V
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 55 - - 75 mA | VOHD = 3.85 V Min
Icc Maximum Quiescent
Supply Current 5.5 - 4.0 40 UA VIN = Vg 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.
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AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

MC74AC14, MC74ACT14

74ACT 74ACT
Ta =-40°C :
Vee* Ta = +25°C Fig.
Symbol Parameter ((\:,(): CA - ;0 oF to +85°C Unit ng
L CL =50 pF :
Min Typ Max Min Max
tPLH Propagation Delay 5.0 1.5 - 11.5 1.0 12.5 ns 3-5
tPHL Propagation Delay 5.0 1.5 - 10.0 1.0 11.0 ns 3-5
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
CAPACITANCE
Symbol Parameter V%I,:e Unit Test Conditions
CIN Input Capacitance 4.5 pF Vcc =50V
Cpp Power Dissipation Capacitance 25 pF Vcc =50V
MARKING DIAGRAMS
PDIP-14 SO-14 TSSOP-14 EIAJ-14
AAAAARAERA ARAAARAA pnnonnn
MC74AC14N AC14 AC
O AWLYYWW AWLYWW 14 74AC14
* ALYW
LI LR o ALYW
ELELL gooooon
AAAAARAERA AAAAAAA pnnonnn
MC74ACT14N ACT14 ACT
O AWLYYWW o AWLYWW 14 7‘:_\'?_3-5\;4
'R o ALYW O
ILELELL goooooo
A = Assembly Location
WL,L = Wafer Lot
YY,Y =Year

WW, W = Work Week
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MC74AC20, MC74ACT20

Dual 4-Input NAND Gate

® Qutputs Source/Sink 24 mA
® 'ACT20 Has TTL Compatible Inputs

04
8

D1
[9]

z]o

[11] [10

ON Semiconductor®

http://onsemi.com

e  "O"-
h N SUFFIX
m' CASE 646
) 14
i ! S0-14
D SUFFIX
1 2 3 4 5 6 7
L) o] [of Lef [s] Lo [7] CASE 7o
Ao Bgp NC Cyp Dy Op GND
Figure 1. Pinout: 14-Lead Packages TSSOP-14
(Top View) DT SUFFIX
CASE 948G
PIN ASSIGNMENT
PIN FUNCTION EIAJ-14
M SUFFIX
An, Bn, Cp, Inputs CASE 965
Dn
Op Outputs
ORDERING INFORMATION
Device Package Shipping
MAXIMUM RATINGS*
v GS MC74AC20N PDIP-14 25 Units/Rail
Rating Symbol Value Unit
MC74ACT20N PDIP-14 25 Units/Rail
DC Supply Voltage (Referenced to GND) Vce -0.5t0 \Y
1+7.0 MC74AC20D SOIC-14 55 Units/Rail
DC Input Voltage (Referenced to GND) Vin -0.510 Y% MC74AC20DR2 SOIC-14 |2500 Tape & Reel
Vee+05 MC74ACT20D SOIC-14 | 55 Units/Ralil
DC Output Voltage (Referenced to GND) Vout -0.5t0 \
vV, MC74ACT20DR2 SOIC-14 [2500 Tape & Reel
cc+05
DC Input Current, per Pin lin +20 mA MC74AC20DT TSSOP-14| 96 Units/Ralil
DC Output Sink/Source Current, per Pin lout +50 mA MC74AC20DTR2 |TSSOP-14|2500 Tape & Reel
DC VCC or GND Current per Output Pin |CC +50 mA MC74ACT20DT TSSOP-14 96 Units/Rail
Storage Temperature Tstg 1615550 °C MC74ACT20DTR2 |TSSOP-14 2500 Tape & Reel
*Maximum Ratings are those values beyond which damage to the device may MC74AC20M ElAJ-14 50 Units/Rail
occur. Functional operation should be restricted to the Recommended Oper- _
ating Conditions. MC74AC20MEL EIAJ-14 (2000 Tape & Reel
MC74ACT20MEL EIAJ-14 (2000 Tape & Reel

© Semiconductor Components Industries, LLC, 2002

July, 2002 — Rev. 6

DEVICE MARKING INFORMATION

See general marking information in the device marking
section on page 88 of this data sheet.

Publication Order Number:

MC74AC20/D




MC74AC20, MC74ACT20

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Min Unit
'AC 2.0 5.0 6.0
Vv Supply Voltage Vv
ce PRIy ToTag 'ACT 45 5.0 55
VREG DC Regulated Power Voltage (Ref. to GND) 0 - \Zele \Y
Vcc @ 3.0V - 150 -
Input Rise and Fall Time (Note 1) _ —
tr tf ’AC Devices except Schmitt Inputs Vcc @45V 40 nsiv
Vcc @55V - 25 -
ot Input Rise and Fall Time (Note 2) Vcc @45V - 10 - .y
r ’ACT Devices except Schmitt Inputs Vee @ 55V - 8.0 -
Ty Junction Temperature (PDIP) - - 140 °C
TA Operating Ambient Temperature Range -40 25 85 °C
IoH Output Current — HIGH - - —24 mA
loL Output Current — LOW - - 24 mA
1. Vi from 30% to 70% V¢ c; see individual Data Sheets for devices that differ from the typical input rise and fall times.
2. Vjn from 0.8 V to 2.0 V; see individual Data Sheets for devices that differ from the typical input rise and fall times.
DC CHARACTERISTICS
74AC 74AC
v Ta =
Symbol Parameter cc Ta = +25°C —40°C to Unit Conditions
Y +85°C
Typ Guaranteed Limits
VIH Minimum High Level 3.0 1.5 2.1 21 Vout=0.1V
Input Voltage 4.5 225 | 3.15 3.15 Vv orVgc—-0.1V
5.5 2.75 | 3.85 3.85
ViL Maximum Low Level 3.0 1.5 0.9 0.9 Voyt =01V
Input Voltage 4.5 225 | 1.35 1.35 \ orVcc—-0.1V
5.5 275 | 1.65 1.65
VOH Minimum Low Level 3.0 2.99 2.9 2.9 loyT =—50 uA
Output Voltage 45 449 | 4.4 4.4 Y,
55 5.49 5.4 5.4
VIN=VILorVIH
3.0 - 2.56 2.46 v -12mA
4.5 - 3.86 3.76 IoH —-24 mA
5.5 - 4.86 4.76 —-24 mA
VoL Maximum Low Level 3.0 0.002 [ 0.1 0.1 loyT =50 uA
Output Voltage 4.5 0.001 0.1 0.1 \Y
5.5 0.001 | 0.1 0.1
"VIN=ViLor ViH
3.0 - 0.36 0.44 v 12 mA
4.5 - 0.36 0.44 loL 24 mA
5.5 - 0.36 0.44 24 mA
IIN Maximum Input V| =Vgge, GND
Leakage Current 55 - 0.1 +1.0 bA
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
Output Current -
IOHD 5.5 - - =75 mA VOHD =3.85V Min
Icc Maximum Quiescent VIN = Vcc or GND
Supply Current 55 - 4.0 40 bA

*All outputs loaded; thresholds on input associated with output under test.
TMaximum test duration 2.0 ms, one output loaded at a time.

NOTE:

http://onsemi.com
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AC CHARACTERISTICS

MC74AC20, MC74ACT20

74AC 74AC
Tp =-40°C
Vee! Ta = +25°C
Symbol Parameter ((\:,(): CA =;0 pF to +85°C Unit
L CL =50 pF
Min Typ Max | Min Max
tPLH Propagation Delay 3.3 2.0 6.0 8.5 1.5 10.0
50 | 15 [ 50 | 70 | 1.0 | 80 ns
tPHL Propagation Delay 3.3 1.5 5.0 7.0 1.0 9.0
50 | 15 | 40 | 60 | 10 | 70 ns
*Voltage Range 3.3V is 3.3V +£0.3 V.
Voltage Range 5.0 Vis 5.0V £0.5 V.
DC CHARACTERISTICS
74ACT 74ACT
v Ta =
Symbol Parameter cC Ta =+25°C -40°C to Unit Conditions
V) o
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 4.5 1.5 2.0 2.0 v Voyt=0.1V
Input Voltage 5.5 1.5 2.0 2.0 orVcc—-0.1V
ViL Maximum Low Level 4.5 1.5 0.8 0.8 v Voyt=0.1V
Input Voltage 5.5 1.5 0.8 0.8 orVcc-0.1V
VOH Minimum High Level 4.5 4.49 4.4 4.4 v loyT =—50 uA
Output Voltage 5.5 5.49 5.4 5.4
*VIN=V|LorViH
4.5 - 3.86 3.76 \Y | —24 mA
55 - | 486 4.76 OH -24mA
VoL Maximum Low Level 4.5 0.001 | 0.1 0.1 Y loyT =50 uA
Output Voltage 5.5 0.001 | 0.1 0.1
“VIN = VL or ViH
4.5 - 0.36 0.44 Vv | 24 mA
55 - | o036 0.44 OH 24 mA
IIN Maximum Input V| =Vgge, GND
Leakage Current 55 - 0.1 +1.0 bA
AlccT Additional Max. Icc/Input 55 0.6 - 1.5 mA Vi=Vgc-21V
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 5.5 - - 75 mA | VoHD =3.85 V Min
Icc Maximum Quiescent VIN = Vgc or GND
Supply Current 55 - 4.0 40 bA

*All outputs loaded; thresholds on input associated with output under test.
TMaximum test duration 2.0 ms, one output loaded at a time.
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MC74AC20, MC74ACT20

AC CHARACTERISTICS

74ACT 74ACT
Tp = —40°C
Voo T = +25°C
Symbol Parameter ((\:,? CA =;0 pF to +85°C Unit

L CL =50 pF

Min Typ Max | Min Max
tPLH Propagation Delay 50 | 20 | 65 | 90 | 15 | 105 ns
tPHL Propagation Delay 50 | 20 | 55 | 90 | 15 | 105 ns

*Voltage Range 5.0 Vis 5.0 V £0.5 V.

CAPACITANCE

Symbol Parameter V%I’:e Unit Test Conditions
CIN Input Capacitance 45 pF Vcc =50V
Cpp Power Dissipation Capacitance 40 pF Vcc =50V

http://onsemi.com
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MC74AC20, MC74ACT20

MARKING DIAGRAMS

PDIP-14 SO-14 TSSOP-14 EIAJ-14
AAAAARAR ARAAARA aoonnnan
MC74AC20N AC20 AC
O AWLYYWW o AWLYWW 20 7:3%0
LI LI o ALYW O
LELELL goooooo
AAAAARARA ARAAARA gnnononn
MC74ACT20N ACT20 ACT
O AWLYYWW o AWLYWW 20 71’?_33/—50
HHEHBHEHEH o ALYW
LD goooooo
A = Assembly Location
WL, L = Wafer Lot
YY,Y =Year

WW, W = Work Week
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MC74AC32, MC74ACT32

Quad 2-Input OR Gate

® QOutputs Source/Sink 24 mA

® 'ACT32 Has TTL Compatible Inputs

Vee

[14] [1s] [r2] [1] [10] [o] [s]

ON Semiconductor™

http://onsemi.com

. °OP-1
) \ N SUFFIX
\' CASE 646
14
1
L] [ef (3] [ef [s] Le] [7] So-14
D SUFFIX
GND CASE 751A
Figure 1. Pinout: 14-Lead Packages Conductors TSSOP-14
(Top View) DT SUFFIX
CASE 948G
*
MAXIMUM RATINGS EIAJ-14
Rating Symbol Value Unit M SUFFIX
DC Supply Voltage (Referenced to GND) Vce -0.5to \" CASE 965
+7.0
DC Input Voltage (Referenced to GND) Vin -0.5to \"
Ve +0.5 ORDERING INFORMATION
DC Output Voltage (Referenced to GND) Vout -0.5to \ Device Package Shipping
Vce +0.5 MC74AC32N PDIP-14 25 Units/Rail
DC Input Current, per Pin lin +20 mA MC74ACT32N PDIP-14 25 Units/Rail
DC Output Sink/Source Current, per Pin lout +50 mA MC74AC32D SOIC-14 55 Units/Rail
DC V¢ or GND Current per Output Pin Icc +50 mA MC74AC32DR2 SOIC-14 | 2500 Tape & Reel
Storage Temperature Tstg 43155‘8 °C MC74ACT32D SOIC-14 | 55 Units/Rail
+
*Maximum Ratings are those values beyond which damage to the device may MC74ACT32DR2 SOIC-14 | 2500 Tape & Reel
occur. Functional operation should be restricted to the Recommended Operat- MC74AC32DT TSSOP-14| 96 Units/Ralil
ing Conditions.
MC74AC32DTR2 |[TSSOP-14| 2500 Tape & Reel
MC74ACT32DT TSSOP-14| 96 Units/Rail
MC74ACT32DTR2 |[TSSOP-14| 2500 Tape & Reel
MC74AC32M EIAJ-14 50 Units/Rail
MC74AC32MEL EIAJ-14 | 2000 Tape & Reel
MC74ACT32M EIAJ-14 50 Units/Rail
MC74ACT32MEL EIAJ-14 | 2000 Tape & Reel

© Semiconductor Components Industries, LLC, 2001

May, 2001 — Rev. 5
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DEVICE MARKING INFORMATION

See general marking information in the device marking
section on page 93 of this data sheet.

Publication Order Number:
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MC74AC32, MC74ACT32

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
'AC 2.0 5.0 6.0
Vi Supply Voltage \%
ce PRY 9 'ACT 4.5 5.0 5.5
Vin, Vout DC Input Voltage, Output Voltage (Ref. to GND) 0 - Vce \
Vcc @3.0V - 150 -
Input Rise and Fall Time (Note 1)
45V - 4 -
tn tf ’AC Devices except Schmitt Inputs Vcc @45 0 nsiv
Vcc @55V - 25 -
b b Input Rise and Fall Time (Note 2) Vcc @45V - 10 - eV
r "ACT Devices except Schmitt Inputs Vce @55V — 8.0 —
Ty Junction Temperature (PDIP) - - 140 °C
TA Operating Ambient Temperature Range -40 25 85 °C
IoH Output Current — High - - 24 mA
loL Output Current — Low - - 24 mA

1. Vj from 30% to 70% Vcc; see individual Data Sheets for devices that differ from the typical input rise and fall times.

2. Vj, from 0.8 V to0 2.0 V; see individual Data Sheets for devices that differ from the typical input rise and fall times.

DC CHARACTERISTICS

74AC 74AC
v Ta =
Symbol Parameter cc Ta =+25°C —40°C to Unit Conditions
v) o
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 3.0 15 2.1 2.1 VouyTt=0.1V
Input Voltage 4.5 225 | 3.15 3.15 \ orVcc—-0.1V
5.5 2.75 | 3.85 3.85
ViL Maximum Low Level 3.0 1.5 0.9 0.9 VouyTt=0.1V
Input Voltage 4.5 225 | 1.35 1.35 \ orVcc—-0.1V
5.5 2.75 1.65 1.65
VOH Minimum High Level 3.0 299 | 29 2.9 loyT =-50 HA
Output Voltage 45 449 | 4.4 4.4 v
55 549 | 5.4 5.4
*VIN=ViLorViH
3.0 - 2.56 2.46 Vv -12 mA
4.5 - 3.86 3.76 IoH —24 mA
5.5 - 4.86 4.76 —24 mA
VoL Maximum Low Level 3.0 0.002 | 0.1 0.1 louT =50 UA
Output Voltage 4.5 0.001 0.1 0.1 \Y
5.5 0.001 | 0.1 0.1
*VIN=VILorViH
3.0 - 0.36 0.44 Y 12mA
4.5 - 0.36 0.44 loL 24 mA
5.5 - 0.36 0.44 24 mA
IIN Maximum Input 55 +0.1 +10 A ViV GND
Leakage Current : - - =l w 1=VCGC,
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 55 - - 75 mA | VOHD = 3.85 V Min
Icc Maximum Quiescent
Supply Current 5.5 - 4.0 40 A VIN = 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: Iy andIcc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5 V Vgc.
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MC74AC32, MC74ACT32

AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

74AC 74AC
Ta =—-40°C -
Vee* Ta = +25°C Fig.
Symbol Parameter ((\:;): CA _+50 pF to +85°C Unit ng
L= CL =50 pF .
Min Typ Max Min Max
i P tion Del 3.3 1.5 7.0 9.0 1.5 10.0 35
PLH ropagation Lelay 50 | 15 | 55 | 75 | 10 | 85 | " -
i P tion Del 3.3 1.5 7.0 8.5 1.0 9.0 35
PHL ropagation Delay 50 | 15 | 50 | 70 | 10 | 75 | ™ -
*Voltage Range 3.3 Vis 3.3V 0.3 V.
Voltage Range 5.0 Vis 5.0 V £0.5 V.
DC CHARACTERISTICS
74ACT 74ACT
v Ta =
Symbol Parameter cc Ta =+25°C —40°C to Unit Conditions
v) o
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 4.5 15 2.0 2.0 v VouyTt=0.1V
Input Voltage 5.5 15 2.0 2.0 orVcc—-0.1V
ViL Maximum Low Level 4.5 1.5 0.8 0.8 v VouyTt=0.1V
Input Voltage 5.5 15 0.8 0.8 orVcc—-0.1V
VOH Minimum High Level 4.5 4.49 4.4 4.4 v louT =-50 A
Output Voltage 5.5 5.49 5.4 5.4
*VIN=ViLorViH
4.5 - 3.86 3.76 \Y | —24 mA
55 - | 486 4.76 OH  _o4maA
VoL Maximum Low Level 4.5 0.001 | 0.1 0.1 v louT =50 UA
Output Voltage 5.5 0.001 | 0.1 0.1
*VIN=ViLorViH
4.5 - 0.36 0.44 \Y | 24 mA
55 - | o036 0.44 oL 24 mA
N Maximum Input 55 +0.1 +1.0 A |Vi=Vee, GND
Leakage Current : - 4. =l w |=VCGC,
AlccT Additional Max. Icc/Input 5.5 0.6 - 1.5 mA Vi=Vgc-21V
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 55 - - 75 mA | VOHD = 3.85 V Min
Icc Maximum Quiescent
Supply Current 55 - 4.0 40 uA VIN = Vcg 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.
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MC74AC32, MC74ACT32

AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

74ACT 74ACT
Ta =—-40°C -
Vee* TaA =+25°C Fig.
Symbol Parameter ((\:;): CA _+50 pF to +85°C Unit ng
L= CL =50 pF .
Min Typ Max Min Max
tPLH Propagation Delay 5.0 1.0 - 9.0 1.0 10.0 ns 3-6
tPHL Propagation Delay 5.0 1.0 - 9.0 1.0 10.0 ns 3-6
*Voltage Range 5.0 Vis 5.0 V0.5 V.
CAPACITANCE
Symbol Parameter V_?\I’:e Unit Test Conditions
CIN Input Capacitance 4.5 pF Vcc=5.0V
CpD Power Dissipation Capacitance 20 pF Vcc =50V
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MC74AC32, MC74ACT32

MARKING DIAGRAMS

PDIP-14 SO-14 TSSOP-14 EIAJ-14
AAAAARA NAAAAARA nnnnnoan
MC74AC32N AC32 AC
O AWLYYWW [, AWLYWW 32 7:6\?@2
R R EE o ALYW o
EELLLL goooood
AAAAARA AARAAAHR aononnonoan
MC74ACT32N ACT32 ACT
o AWLYYWW [, AWLYWW 32 71’?_%\,32
IRRRER: o ALYW o
EELLLL goooood
A = Assembly Location
WL,L =Wafer Lot
YY,Y =Year

WW, W =Work Week
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MC74AC74, MC74ACT74

Dual D-Type Positive
Edge-Triggered Flip-Flop

The MC74AC74/74ACT74 is a dual D-type flip—flop with
Asynchronous Clear and Set inputs and complementary (Q,Q)
outputs. Information at the input is transferred to the outputs on the
positive edge of the clock pulse. Clock triggering occurs at a voltage
level of the clock pulse and is not directly related to the transition time
of the positive-going pulse. After the Clock Pulse input threshold
voltage has been passed, the Data input is locked out and information
present will not be transferred to the outputs until the next rising edge
of the Clock Pulse input.

Asynchronous Inputs:

LOW input to §D (Set) sets Q to HIGH level

LOW input to ED (Clear) sets Q to LOW level

Clear and Set are independent of clock

Simultaneous LOW on Cp and Sp makes both Q and Q HIGH

® Qutputs Source/Sink 24 mA
® 'ACT74 Has TTL Compatible Inputs

c L S
) D, P! q P, 22 g
CP4 Sp1 Qq Dy Cpo Q)
Q Q

Figure 1. Pinout: 14-Lead Packages Conductors

(Top View)
PIN ASSIGNMENT
PIN FUNCTION
D4, D2 Data Inputs
CP{, CP2 Clock Pulse Inputs
Cp1,Cp2 Direct Clear Inputs
Sp1, Sp2 Direct Set Inputs
Q1, Q1, Qy, Outputs
Qo
© Semiconductor Components Industries, LLC, 2001 94
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PDIP-14
N SUFFIX

CASE 646

SO-14
D SUFFIX
CASE 751A

TSSOP-14
DT SUFFIX

CASE 948G

EIAJ-14
M SUFFIX
CASE 965

ORDERING INFORMATION

Device Package Shipping
MC74AC74N PDIP-14 25 Units/Rail
MC74ACT74N PDIP-14 25 Units/Rail
MC74AC74D SOIC-14 55 Units/Rail
MC74AC74DR2 SOIC-14 | 2500 Tape & Reel
MC74ACT74D SOIC-14 55 Units/Rail
MC74ACT74DR2 SOIC-14 | 2500 Tape & Reel
MC74AC74DT TSSOP-14 96 Units/Rail
MC74AC74DTR2 [TSSOP-14 (2500 Tape & Reel
MC74ACT74DT TSSOP-14 96 Units/Rail
MC74ACT74DTR2 [TSSOP-14 2500 Tape & Reel
MC74AC74M EIAJ-14 50 Units/Rail
MC74AC74MEL EIAJ-14 [2000 Tape & Reel
MC74ACT74M EIAJ-14 50 Units/Rail
MC74ACT74MEL EIAJ-14 |2000 Tape & Reel

DEVICE MARKING INFORMATION

See general marking information in the device marking

section on page 100 of this data sheet.

Publication Order Number:

MC74AC74/D




MC74AC74, MC74ACT74

TRUTH TABLE (Each Half) | J)
Inputs Outputs Q1 Q1
Sp Cb cP D Q Q —q ot Cp1 p—
Dy CPyq
L H X X H L
H L X X L H | |
L L X X H H
H H _— H H L | J,
H H _— L L H
H H L X Qo Qo Q2 Q
— Sp2 CDo p—
NOTE: H =HIGH Voltage Level Dy CPy
L =LOW Voltage Level

X = Immaterial; | |
—I— =LOW-to-HIGH Clock Transition
Qo(Q) = Previous Q(Q) before LOW-to-HIGH

Transition of Clock Figure 2. Logic Symbol

CP

Q
Do—{>o
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
MAXIMUM RATINGS*

Symbol Parameter Value Unit
\ele DC Supply Voltage (Referenced to GND) -0.5t0 +7.0 Vv
Vin DC Input Voltage (Referenced to GND) -0.5to Vg +0.5 \
Vout DC Output Voltage (Referenced to GND) -0.5to Vg +0.5 \
lin DC Input Current, per Pin +20 mA
lout DC Output Sink/Source Current, per Pin +50 mA
Icc DC Vg or GND Current per Output Pin +50 mA
Tstg Storage Temperature —65 to +150 °C

*Maximum Ratings are those values beyond which damage to the device may occur. Functional operation should be restricted to the Recom-
mended Operating Conditions.
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MC74AC74, MC74ACT74

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
‘AC 2.0 5.0 6.0
Vv Supply Voltage \
ce PRIy Yotagd 'ACT 45 5.0 5.5
Vin, Vout DC Input Voltage, Output Voltage (Ref. to GND) 0 - \ele Vv
Vcc @ 3.0V - 150 -
Input Rise and Fall Time (Note ) _ _
tr tf ’AC Devices except Schmitt Inputs Vcc @45V 40 nsiv
Vcc @55V - 25 -
Input Rise and Fall Time (Note ) Vcc @45V - 10 -
ty, tf , f . ns/V
ACT Devices except Schmitt Inputs Ve @ 55V - 8.0 -
Ty Junction Temperature (PDIP) - - 140 °C
TA Operating Ambient Temperature Range -40 25 85 °C
IoH Output Current — High - - —24 mA
loL Output Current — Low - - 24 mA
1. Vjn from 30% to 70% V¢ c; see individual Data Sheets for devices that differ from the typical input rise and fall times.
2. Vjn from 0.8 V to 2.0 V; see individual Data Sheets for devices that differ from the typical input rise and fall times.
DC CHARACTERISTICS
74AC 74AC
v Ta=
Symbol Parameter cc Ta =+25°C —40°C to Unit Conditions
v) o
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 3.0 1.5 2.1 2.1 VouTt=0.1V
Input Voltage 4.5 225 | 3.15 3.15 \ orVcc—-0.1V
5.5 2.75 | 3.85 3.85
ViL Maximum Low Level 3.0 1.5 0.9 0.9 Voyut=0.1V
Input Voltage 4.5 225 | 1.35 1.35 \ orVcc—-0.1V
5.5 275 | 1.65 1.65
VOH Minimum High Level 3.0 2.99 2.9 2.9 loyT =-50 uA
Output Voltage 45 449 | 4.4 4.4 Y,
5.5 5.49 5.4 5.4
"VIN=ViLorViH
3.0 - 2.56 2.46 v —-12mA
4.5 - 3.86 3.76 IOH —24 mA
5.5 - 4.86 4.76 —24 mA
VoL Maximum Low Level 3.0 0.002 | 0.1 0.1 loyT =50 LA
Output Voltage 4.5 0.001 | 0.1 0.1 Vv
5.5 0.001 | 0.1 0.1
*VIN=VILorViH
3.0 - 0.36 0.44 v 12mA
4.5 - 0.36 0.44 loL 24 mA
5.5 - 0.36 0.44 24 mA
N Mabximum Input 5.5 +0.1 +1.0 A |Vv=Vee, GND
Leakage Current : - - - H I=VCC:
loLD TMinimum Dynamic 5.5 - - 75 mA VoLD = 1.65 V Max
IOHD Output Current 5.5 - - 75 mA  [VoHD =3.85 V Min
Icc Maximum Quiescent
Supply Current 5.5 - 4.0 40 UA VIN =Vcc 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:
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MC74AC74, MC74ACT74

AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

74AC 74AC
T = -40°C .
Vee* TA = +25°C Fig.
Symbol Parameter ((\:,(): CA =;0 pF to +85°C Unit Nlcgn
L CL =50 pF .
Min Typ Max | Min Max
Maximum Clock 3.3 100 125 - 95 -
fmax Frequency 50 | 140 [ 160 | - | 125 | - | MHz | 33
N Propagation Delay 3.3 5.0 8.0 12.5 4.0 13.0 36
PLH Cpn or Spp to Qp or Qpy 50 | 35 | 60 | 90 | 30 [100 ]| " .
¢ Propagation Delay 3.3 4.0 10.5 | 12.0 3.5 13.5 36
PHL Cpn of Spp to Qp or Qpy 50 | 30 | 80 | 95 | 25 [ 105 | " .
¢ Propagation Dflay 3.3 4.5 8.0 13.5 4.0 16.0 36
PLH Cpn to Qpor Qn 50 | 35 | 60 | 100 | 30 | 105 | ™ -
t Propagation Delay 3.3 3.5 8.0 14.0 3.5 14.5 36
PHL Cpp to Qp or Qp 50 | 25 | 60 | 100 | 25 |[105 | ™ .
*Voltage Range 3.3V is 3.3V £0.3 V.
Voltage Range 5.0 Vis 5.0V £0.5 V.
AC OPERATING REQUIREMENTS
74AC 74AC
Tp =-40°C .
Vee? TA = +25°C Fig.
Symbol Parameter (c\:,(): CA =50 pF to +85°C Unit Ng
L CL =50 pF .
Typ Guaranteed Minimum
¢ Set-up Time, HIGH or LOW 3.3 1.5 4.0 4.5 39
s Dp to CPp, 50 | 1.0 3.0 3.0 ns .
N Hold Time, HIGH or LOW 3.3 -2.0 0.5 0.5 39
h Dp to CPp, 50 | -15 05 05 ns .
; Cpn or Cpn or Spn 3.3 3.0 5.5 7.0 36
w Pulse Width 50 | 25 45 5.0 ns -
¢ Recovery Time 3.3 -2.5 0 0 39
rec Cpbn of Spn, to CP 50 | —20 0 0 ns -

*Voltage Range 3.3 Vis 3.3V £0.3 V.
Voltage Range 5.0 Vis 5.0V £0.5 V.
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DC CHARACTERISTICS

MC74AC74, MC74ACT74

74ACT 74ACT
v Ta =
Symbol Parameter cc Ta =+25°C —40°C to Unit Conditions
V) +85°C
Typ Guaranteed Limits
VIH Minimum High Level 4.5 1.5 2.0 2.0 v VouTt=0.1V
Input Voltage 5.5 1.5 2.0 2.0 orVcc-0.1V
VL Maximum Low Level 4.5 1.5 0.8 0.8 y VoyuT=0.1V
Input Voltage 5.5 1.5 0.8 0.8 orVcc—-0.1V
VOH Minimum High Level 4.5 4.49 4.4 4.4 v loyT =-50 uA
Output Voltage 5.5 5.49 5.4 5.4
*VIN=VILorViH
45 - 3.86 3.76 \Y | —24 mA
55 - | 486 4.76 OH  _24ma
VoL Maximum Low Level 4.5 0.001 | 0.1 0.1 v louT =50 A
Output Voltage 5.5 0.001 | 0.1 0.1
*VIN=VILorViH
45 - 0.36 0.44 \Y | 24 mA
55 - | o038 0.44 oL 24 mA
IN Maximum Input 5.5 0.1 +1.0 A |Vi=Vce, GND
Leakage Current : B B = H I=VCC:
AlceT Additional Max. Icc/Input 5.5 0.6 - 1.5 mA Vi=Vgcc-21V
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 5.5 - - 75 mA | VOHD =3.85 V Min
Icc Maximum Quiescent
Supply Current 55 - 4.0 40 nA VIN = 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 Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

74ACT 74ACT

Symbol Parameter v((\:,(;* -:;‘t == ;%5;;: lﬁ;igo?é: Unit llillg

L=
Min Typ Max | Min Max

fmax 'l‘:"rz)(“m“nrzymoc" 50 [ 145 | 210 | - |[125 | - | MHz | 3-3
tPLH g;’sifas_“;: E)GIQEl:or &, 50 | 30 | 55 | 95 | 25 [ 105 | ns 3-6
tPHL gﬁfi?aéﬁﬂ t%egzor o 50 | 30 | 60 |[100 | 30 | 115 | ns 3-6
tPLH g;‘)’:i‘gﬁm rDaeLay 50 | 40 | 75 | 110 | 40 [130 | ns 3-6
tPHL g;’:fgg:g ng:"y 50 | 85 | 60 [ 100 | 30 | 115 | ns 3-6

*Voltage Range 5.0 Vis 5.0 V £0.5 V.
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AC OPERATING REQUIREMENTS

MC74AC74, MC74ACT74

74ACT 74ACT
Tp =-40°C .
Vee! Ta = +25°C Fig.
Symbol Parameter ((\:,(): CA =;0 pF to +85°C Unit Nlcgn
L CL =50 pF .
Typ Guaranteed Minimum
Set-up Time, HIGH or LOW
ts Dy, to CPy, 5.0 1.0 3.0 35 ns 3-9
‘ Hold Time, HIGH or LOW 5.0 05 10 10 39
h Dy, to CPy, . -0. . . ns —
CpnorCpporS
t B =N 50 | 3.0 5.0 6.0 ns 3-6
Recovery Time
trec Cbn o Spp to CP 50 | 25 0 0 ns 3-9
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
CAPACITANCE
Symbol Parameter V%I’:e Unit Test Conditions
CIN Input Capacitance 45 pF Vcc=50V
CpD Power Dissipation Capacitance 35 pF Vcc=50V
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MC74AC74, MC74ACT74

MARKING DIAGRAMS

PDIP-14 SO-14 TSSOP-14 EIAJ-14
AAAAARAR ARAAARA aoonnnan
MC74AC74N AC74 AC
O AWLYYWW o, AWLYWW 74 7:3%4
LI LI o ALYW O
LELELL goooooo
AAAAARARA ARAAARA gnnononn
MC74ACT74N ACT74 ACT
O AWLYYWW o AWLYWW 74 71’?_3-\[/-\74
HHEHBHEHEH o ALYW
LD goooooo
A = Assembly Location
WL, L = Wafer Lot
YY,Y =Year

WW, W = Work Week

http://onsemi.com
100



MC74AC86, MC74ACT86

Quad 2-Input Exclusive-OR
Gate

® Qutputs Source/Sink 24 mA

Vee

[1a] [1s] [12] [1] [10] [o] [e]

)
) ]
MMEEMMMM

GND

Figure 1. Pinout: 14-Lead Packages Conductors
(Top View)

MAXIMUM RATINGS*

ON Semiconductor®

http://onsemi.com

mln
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PDIP-14
N SUFFIX

CASE 646

SO-14
D SUFFIX
CASE 751A

TSSOP-14
DT SUFFIX

CASE 948G

EIAJ-14
M SUFFIX
CASE 965

ORDERING INFORMATION

Rating Symbol Value Unit
DC Supply Voltage (Referenced to GND) Vce -0.5to Vv
+7.0
DC Input Voltage (Referenced to GND) Vin -0.5to Vv
Vce +0.5
DC Output Voltage (Referenced to GND) Vout -0.5to Vv
Vce +0.5
DC Input Current, per Pin lin +20 mA
DC Output Sink/Source Current, per Pin lout +50 mA
DC V¢ or GND Current per Output Pin Icc +50 mA
Storage Temperature Tstg —65 to °C
+150

*Maximum Ratings are those values beyond which damage to the device may
occur. Functional operation should be restricted to the Recommended
Operating Conditions.

© Semiconductor Components Industries, LLC, 2002 101
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Device Package Shipping
MC74AC86N PDIP-14 25 Units/Rail
MC74ACT86N PDIP-14 | 25 Units/Rail
MC74AC86D SOIC-14 | 55 Units/Rail
MC74AC86DR2 SOIC-14 | 2500 Tape & Reel
MC74ACT86D SOIC-14 55 Units/Rail
MC74ACT86DR2 SOIC-14 | 2500 Tape & Reel
MC74AC86DT TSSOP-14 96 Units/Rail
MC74AC86DTR2 [TSSOP-14 2500 Tape & Reel
MC74ACT86DT TSSOP-14 96 Units/Rail
MC74ACT86DTR2 [TSSOP-14 (2500 Tape & Reel
MC74AC86M EIAJ-14 50 Units/Rail
MC74ACT86M EIAJ-14 50 Units/Rail
MC74ACT86MEL EIAJ-14 [2000 Tape & Reel

DEVICE MARKING INFORMATION

See general marking information in the device marking

section on page 105 of this data sheet.

Publication Order Number:

MC74AC86/D



MC74AC86, MC74ACT86

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
‘AC 2.0 5.0 6.0
Vv Supply Voltage \
ce PRy Yolag ‘ACT 45 5.0 55
Vin, Vout DC Input Voltage, Output Voltage (Ref. to GND) 0 \ele Vv
Vcc @ 3.0V - 150 -
Input Rise and Fall Time (Note 1) _ _
tr tf ’AC Devices except Schmitt Inputs Vcc @45V 40 nsiv
Vcc @55V - 25 -
Input Rise and Fall Time (Note 2) Vcc @45V - 10 -
ty, tf , f . ns/V
ACT Devices except Schmitt Inputs Ve @ 55V - 8.0 -
Ty Junction Temperature (PDIP) - - 140 °C
TA Operating Ambient Temperature Range -40 25 85 °C
IoH Output Current — High - - —24 mA
loL Output Current — Low - - 24 mA
1. Vjp from 30% to 70% Vcc; see individual Data Sheets for devices that differ from the typical input rise and fall times.
2. Vjn from 0.8 V to 2.0 V; see individual Data Sheets for devices that differ from the typical input rise and fall times.
DC CHARACTERISTICS
74AC 74AC
TA =
—40°C to
Ta =+25°C +85°C
Vee —
Symbol Parameter V) Typ Guaranteed Limits Unit Conditions
VIH Minimum High Level 3.0 1.5 2.1 2.1 VouTt=0.1V
Input Voltage 4.5 225 | 3.15 3.15 \ orVcc—-0.1V
5.5 2.75 | 3.85 3.85
ViL Maximum Low Level 3.0 1.5 0.9 0.9 Voyt=0.1V
Input Voltage 4.5 225 | 1.35 1.35 \ orVcc—-0.1V
55 275 | 1.65 1.65
VoH Minimum High Level 3.0 2.99 2.9 2.9 loyT =-50 uA
Output Voltage 45 449 | 4.4 4.4 Y%
55 549 | 5.4 5.4
*VIN=V|LorViH
3.0 - 2.56 2.46 v —-12mA
4.5 - 3.86 3.76 IOH —24 mA
55 - 4.86 4.76 —24 mA
VoL Maximum Low Level 3.0 0.002 | 0.1 0.1 loyT =50 uA
Output Voltage 4.5 0.001 | 0.1 0.1 \
55 0.001 | 0.1 0.1
*VIN=VILorViH
3.0 - 0.36 0.44 v 12mA
4.5 - 0.36 0.44 loL 24 mA
5.5 - 0.36 0.44 24 mA
IIN Maximum Input 55 +0.1 +10 A Vi<V GND
Leakage Current . B - - " I=YCGC
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 5.5 - - 75 mA | VOHD =3.85 V Min
Icc Maximum Quiescent
Supply Current 55 - 4.0 40 uA VIN = 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:
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MC74AC86, MC74ACT86

AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

74AC 74AC
Tp =-40°C
Ta = +25°C to +85°C
CL =50 pF CL =50 pF
vee* L p L P Fig.
Symbol Parameter ) Min Typ Max | Min Max Unit No.
N Propagation Delay 3.3 2.0 6.0 11.5 1.5 12.5 35
PLH Inputs to Outputs 5.0 15 | 45 | 85 1.0 | 9.0 ns a
N Propagation Delay 3.3 2.0 6.5 11.5 1.5 12.5 35
PHL Inputs to Outputs 50 | 15 | 45 | 85 | 1.0 | 95 ns -
*Voltage Range 3.3V is 3.3V +£0.3 V.
Voltage Range 5.0 Vis 5.0V £0.5 V.
DC CHARACTERISTICS
74ACT 74ACT
Ta =
—40°C to
Ta = +25°C +85°C
Vce —
Symbol Parameter V) Typ Guaranteed Limits Unit Conditions
VIH Minimum High Level 4.5 1.5 2.0 2.0 v Voyt=0.1V
Input Voltage 5.5 1.5 2.0 2.0 orVcc—-0.1V
ViL Maximum Low Level 4.5 1.5 0.8 0.8 v Voyt=0.1V
Input Voltage 5.5 1.5 0.8 0.8 orVcc-0.1V
VOH Minimum High Level 4.5 4.49 4.4 4.4 v loyT =-50 uA
Output Voltage 5.5 5.49 5.4 5.4
*VIN=V|LorViH
4.5 - 3.86 3.76 \Y | —24 mA
55 - | 486 4.76 OH  _24mA
VoL Maximum Low Level 4.5 0.001 | 0.1 0.1 Y loyT =50 uA
Output Voltage 5.5 0.001 | 0.1 0.1
“VIN = VL or ViH
4.5 - 0.36 0.44 \Y | 24 mA
55 - | o036 0.44 oL 24 mA
IIN Maximum Input
Leakage Current 55 +0.1 +1.0 MA V| = VCCy GND
AlccT Additional Max. Icc/Input 55 0.6 - 1.5 mA Vi=Vgc-21V
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 5.5 - - 75 mA | VoHD =3.85 V Min
Icc Maximum Quiescent
Supply Current 55 - 4.0 40 uA VIN = 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.
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AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

MC74AC86, MC74ACT86

7T4ACT 7T4ACT
Ta =-40°C
Ta = +25°C to +85°C
CL =50 pF CL =50 pF
vee* L p L P Fig.
Symbol Parameter (v) Min Typ Max | Min Max Unit No.
tPLH Propagation Delay 5.0 1.5 8.5 9.5 1.0 10.0 ns 3-5
tPHL Propagation Delay 5.0 1.5 7.0 9.5 1.0 10.5 ns 3-5

*Voltage Range 5.0 Vis 5.0 V £0.5 V.

CAPACITANCE
Value
Symbol Parameter Typ Unit Test Conditions
CIN Input Capacitance 4.5 pF Vcc =50V
Cpp Power Dissipation Capacitance 35 pF Vcc =50V
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MC74AC86, MC74ACT86

MARKING DIAGRAMS

PDIP-14 SO-14 TSSOP-14 EIAJ-14
AAAAARAR ARAAARA aoonnnan
MC74AC86N AC86 AC
O AWLYYWW o AWLYWW 86 7:3/CVE\;/6
LI LI o ALYW O
LELELL goooooo
AAAAARARA ARAAARA gnnononn
MC74ACT86N ACT86 ACT
O AWLYYWW o AWLYWW 86 71’?_3-\5\?6
HHEHBHEHEH o ALYW
LD goooooo
A = Assembly Location
WL, L = Wafer Lot
YY,Y =Year

WW, W = Work Week
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MC74AC109, MC74ACT109

Dual JK Positive
Edge-Triggered Flip-Flop

The MC74AC109/74ACT109 consists of two high—speed
completely independent transition clocked JK flip—flops. The clocking
operation is independent of rise and fall times of the clock waveform.
The JK design allows operation as a D flip—flop (refer to
MC74AC74/74ACT74 data sheet) by connecting the J and K inputs
together.

Asynchronous Inputs:

LOW input to §D (Set) sets Q to HIGH level

LOW input to ED (Clear) sets Q to LOW level

Clear and Set are independent of clock

Simultaneous LOW on Cp and Sp makes both Q and Q HIGH

® Qutputs Source/Sink 24 mA
® 'ACT109 Has TTL Compatible Inputs

Ve Cp2 J2 Ko CPp Spp Qo Qp
16] [15] [14] [13]

[12] [1] [10] [o]
o | o |

K CP Sp

Figure 1. Pinout; 16-Lead Packages Conductors

(Top View)
PIN ASSIGNMENT
PIN FUNCTION
J1,J2, K1, Ko | Data Inputs
CP{, CPo Clock Pulse Inputs
Cp1, Cp2 Direct Clear Inputs
Sp1, Sp2 Direct Set Inputs
Qq, Qo, Q1, Outputs
Q2
© Semiconductor Components Industries, LLC, 2001 106
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DIP-16
N SUFFIX
CASE 648

SO-16
D SUFFIX
CASE 751B

TSSOP-16
DT SUFFIX

CASE 948F

EIAJ-16
M SUFFIX
CASE 966

ORDERING INFORMATION

Device Package Shipping
MC74AC109N PDIP-16 25 Units/Rail
MC74ACT109N PDIP-16 25 Units/Rail
MC74AC109D SOIC-16 48 Units/Rail
MC74ACT109D SOIC-16 48 Units/Rail
MC74AC109DR2 SOIC-16 |2500 Tape & Reel
MC74ACT109DR2 | SOIC-16 |2500 Tape & Reel
MC74AC109DT TSSOP-16 | 96 Units/Rail
MC74ACT109DT | TSSOP-16 96 Units/Rail
MC74AC109DTR2 | TSSOP-16 | 2500 Tape & Reel
MC74ACT109DTR2| TSSOP-16 | 2500 Tape & Reel
MC74AC109M EIAJ-16 50 Units/Rail
MC74ACT109M EIAJ-16 50 Units/Rail
MC74AC109MEL EIAJ-16 |[2000 Tape & Reel
MC74ACT109MEL | EIAJ-16 | 2000 Tape & Reel

DEVICE MARKING INFORMATION

See general marking information in the device marking

section on page 111 of this data sheet.

Publication Order Number:

MC74AC109/D




TRUTH TABLE

MC74AC109, MC74ACT109

Inputs Outputs
Sp Cp CP J K |[a a S Co p—
L H X X X H L cr_X
H L X X X L H | T
L L X X X H H
H H T L L L H ‘1’
H H I H L Toggle
H H o~ L H |q Qo Q
H H T H H|H L Sp Co p—
H H L X X |Q Qo CP__K
H = HIGH Voltage Level | | T

L =LOW Voltage Level

"= LOW-to—HIGH Clock Transition

X = Immaterial

Qp(Qg) = Previous Qq(Qg) before
LOW-to—HIGH Transition of Clock

Figure 2. Logic Symbol

=I

CP

0
D

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

(One Half Shown)

MAXIMUM RATINGS*

Symbol Parameter Value Unit
\ele DC Supply Voltage (Referenced to GND) -0.5t0 +7.0 \Y
VIN DC Input Voltage (Referenced to GND) -0.5to Vg +0.5 \
VouT DC Output Voltage (Referenced to GND) -0.5to Vg +0.5 \Y
IIN DC Input Current, per Pin +20 mA
louT DC Output Sink/Source Current, per Pin +50 mA
Icc DC Vg or GND Current per Output Pin 50 mA
Tstg Storage Temperature —65 to +150 °C

*Maximum Ratings are those values beyond which damage to the device may occur. Functional operation should be restricted to the Recom-
mended Operating Conditions.
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MC74AC109, MC74ACT109

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
‘AC 2.0 5.0 6.0
Vv Supply Voltage \
ce PRIy Yotagd 'ACT 45 5.0 5.5
VIN, VouT | DC Input Voltage, Output Voltage (Ref. to GND) 0 - \ele Vv
Vcc @ 3.0V - 150 -
Input Rise and Fall Time (Note 1) _ _
tr tf ’AC Devices except Schmitt Inputs Vcc @45V 40 nsiv
Vcc @55V - 25 -
Input Rise and Fall Time (Note 2) Vcc @45V - 10 -
¥ "ACT Devices except Schmitt Inputs nsiV
© p p Vcc @55V - 8.0 -
Ty Junction Temperature (PDIP) - - 140 °C
TA Operating Ambient Temperature Range -40 25 85 °C
IoH Output Current — High - - —24 mA
loL Output Current — Low - - 24 mA
1. V|N from 30% to 70% Vcc; see individual Data Sheets for devices that differ from the typical input rise and fall times.
2. V|N from 0.8 V to 2.0 V; see individual Data Sheets for devices that differ from the typical input rise and fall times.
DC CHARACTERISTICS
74AC 74AC
v Ta =
Symbol Parameter CC | Tp=4+25C —40°C to Unit Conditions
V) o
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 3.0 1.5 2.1 2.1 VouyTt=0.1V
Input Voltage 4.5 225 | 3.15 3.15 \ orVgc—-0.1V
5.5 2.75 | 3.85 3.85
ViL Maximum Low Level 3.0 1.5 0.9 0.9 Voyut=0.1V
Input Voltage 4.5 2.25 1.35 1.35 \Y orVcc—-0.1V
5.5 275 | 1.65 1.65
VOH Minimum High Level 3.0 2.99 2.9 2.9 loyT =-50 uA
Output Voltage 45 449 | 4.4 4.4 v
5.5 5.49 5.4 5.4
*VIN=V|LorViH
3.0 - 2.56 2.46 v -12mA
4.5 - 3.86 3.76 IOH —24 mA
55 - 4.86 4.76 —24 mA
VoL Maximum Low Level 3.0 0.002 | 0.1 0.1 loyT =50 LA
Output Voltage 4.5 0.001 | 0.1 0.1 \
5.5 0.001 | 0.1 0.1
*VIN=VILorViH
3.0 - 0.36 0.44 v 12 mA
4.5 - 0.36 0.44 loL 24 mA
5.5 - 0.36 0.44 24 mA
IIN Maximum Input 5 +0.1 +10 A Vi<V GND
Leakage Current 5 B B =l H I=VCC:
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 5.5 - - 75 mA | VoHD =3.85 V Min
Icc Maximum Quiescent
Supply Current 55 - 4.0 40 UA VIN =Vcc 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:

http://onsemi.com
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MC74AC109, MC74ACT109

AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

74AC 74AC
Tp =-40°C .
Vee! Ta = +25°C Fig.
Symbol Parameter ((\:,(): CA =;0 pF to +85°C Unit Nlcgn
L CL =50 pF .
Min Typ Max | Min Max
Maximum Clock 3.3 125 - - 100 -
fmax Frequency 50 | 150 _ _ 195 B MHz 3-3
N Propagation Delay 3.3 4.0 - 13.5 3.5 16.0 36
PLH CP,to Q or Qp 50 | 25 | - |100 | 20 [105 ]| " .
¢ Propagation Delay 3.3 3.0 - 14.0 3.0 14.5 36
PHL CP,to Q or Qp 50 | 20 | - |100 | 15 [105 | " .
¢ Eropaga_tion Delay . 3.3 3.0 - 12.0 2.5 13.0 36
PLH CDn or Spn to Qp or Qn, 50 | 25 | - | 90 | 20 | 100 ]| ™ -
t Propagation Delay 3.3 3.0 - 12.0 3.0 13.5 36
PHL CDp, or Spp to Qp or Qpy 50 | 20 | - 95 | 20 | 105 | ™ -
*Voltage Range 3.3V is 3.3V £0.3 V.
*Voltage Range 5.0 Vis 5.0V £0.5 V.
AC OPERATING REQUIREMENTS
74AC 74AC
Tp =-40°C .
Vee? TA = +25°C Fig.
Symbol Parameter (c\:,(): CA =50 pF to +85°C Unit Ng
L CL =50 pF .
Typ Guaranteed Minimum
i Set-up Time, HIGH or LOW 3.3 - 6.5 7.5 ns 3-9
S Jn or K, to CPp, 5.0 - 45 5.0
¢ Hold Time, HIGH or LOW 3.3 - 0 0 ns 3-9
h Jn or Ky to CPp, 5.0 - 0.5 0.5
i Pulse Width 3.3 - 4.0 4.5 ns 3.6
W CPn or CDn or SDn 5.0 - 3.5 3.5
Recovery Time 3.3 - 0 0
trec Cpp or Spp to CP 50 | - 0 0 ns 39
*Voltage Range 3.3 Vis 3.3V £0.3 V.
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
DC CHARACTERISTICS
74ACT 74ACT
v Ta =
Symbol Parameter (S)C Ta = +25°C —40°C to Unit Conditions
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 4.5 1.5 2.0 2.0 v Voyt=0.1V
Input Voltage 5.5 1.5 2.0 2.0 orVcc—-0.1V
ViL Maximum Low Level 4.5 1.5 0.8 0.8 v Voyt=0.1V
Input Voltage 55 1.5 0.8 0.8 orVcc—-0.1V
VOH Minimum High Level 4.5 4.49 4.4 4.4 v loyT =-50 uA
Output Voltage 5.5 5.49 5.4 5.4
*VIN=V|LorViH
4.5 - 3.86 3.76 \Y | —24 mA
55 - | 486 4.76 OH  _24mA

*All outputs loaded; thresholds on input associated with output under test.
TMaximum test duration 2.0 ms, one output loaded at a time.
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DC CHARACTERISTICS (continued)

MC74AC109, MC74ACT109

74ACT 74ACT
TA =
Vee
Symbol Parameter Ta = +25°C —40°C to Unit Conditions
V) o
+85°C
Typ Guaranteed Limits
VoL Maximum Low Level 4.5 0.001 | 0.1 0.1 v loyT =50 A
Output Voltage 55 0.001 | 0.1 0.1
*VIN=V|LorViH
4.5 - 0.36 0.44 \ | 24 mA
55 - | o036 0.44 oL 24 mA
IIN Maximum Input
Leakage Current 5.5 - +0.1 +1.0 HA V| =Vce, GND
AlccT Additional Max. Icc/Input 5.5 0.6 - 1.5 mA Vi=Vcc-21V
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 5.5 - - -75 mA | VOHD =3.85 V Min
Icc Maximum Quiescent
Supply Current 5.5 - 4.0 40 HA VIN = 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 Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

74ACT 74ACT
N _ o Ta =-40°C .
Symbol Parameter V((\:,c): -(I;‘t - ;?)Spg to +85°C Unit ';llg
- CL =50 pF )
Min Typ Max Min Max
Maximum Clock
fmax Frequency 5.0 145 - - 125 - MHz 3-3
tPLH Propagation Delay 50 |40 | - |10 |35 |130]| ns | 36
CPp to Qp or Qp
Propagation Delay _ .
tPHL CPp 10 Qp or Qp 5.0 3.0 10.0 25 11.5 ns 3-6
Propagation Delay _ .
tPLH Cbn of Spn o Qn or Qn 5.0 2.5 9.5 2.0 10.5 ns 3-6
Propagation Delay _ .
tPHL EDn or §Dn 0 Qp, or 6n 5.0 25 10.0 2.0 1.5 ns 3-6
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
AC OPERATING REQUIREMENTS
74ACT 74ACT
Tp =-40°C .
Vee* Ta = +25°C Fig.
Symbol Parameter ((\:I(): C’t =50 pF to +85°C Unit Ng
- CL =50 pF )
Typ Guaranteed Minimum
Set—up Time, HIGH or LOW B g
ts Jp or Ky to CPp 5.0 2.0 25 ns 3-9
Hold Time, HIGH or LOW
th Jn or Ky to CPp 5.0 2.0 2.0 ns 3-9
Pulse Width
tw CPy or Cin 0F SDi 5.0 - 5.0 6.0 ns 3-6

*Voltage Range 5.0 Vis 5.0 V £0.5 V.
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MC74AC109, MC74ACT109

AC OPERATING REQUIREMENTS (continued)

74ACT 74ACT
Tp =-40°C .
Vee! Tp = +25° Fig.
Symbol Parameter ((\:,(): CA —;ospg to +85°C Unit ng
L= CL =50 pF .
Typ Guaranteed Minimum
Recovery Time _ .
trec Cpn, o Spp, to CP 5.0 0 0 ns 3-9
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
CAPACITANCE
Symbol Parameter V%I,:e Unit Test Conditions
CIN Input Capacitance 4.5 pF Vcc =50V
CpD Power Dissipation Capacitance 35 pF Vcc =50V
MARKING DIAGRAMS
DIP-16 SO-16 TSSOP-16 EIAJ-16
aTaTatatatutatl AARAARRAR AAAAAR nonnonoan
MC74AC109N AC109
AC 74AC109
DO AWLYYWW o AWLYWW 109 ALYW
[ERTAYLPLTLPLY LY HEOHHEHE o ALYW TTOTOTOTTD
IEEEEE
ATaTATATATATATA] AARARAARAAA AHAARR noonnononn
MC74ACT109N ACT109 74ACT109
DO AWLYYWW o AWLYWW /?8; ALYW
[ERTAYLPLTLPLY LY HEOHHEHE o ALYW TTOTOTOTTD
LELLL
A = Assembly Location
WL, L = Wafer Lot
YY,Y =Year

WW, W = Work Week
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MC74AC125, MC74ACT125

Quad Buffer with 3-State

Outputs

® Qutputs Source/Sink

® 'ACT125 Has TTL Compatible Inputs

Vecc A2 By 02 A3 B3

[1a] [1s] [r2] [w] [10] [o]

03

[s]

T o] ] o [+ )

4
By Oy A By Oy

L7]

GND

Figure 1. Pinout: 14-Lead Packages Conductors

ON Semiconductor™

http://onsemi.com
PDIP-14

, N SUFFIX

]" CASE 646
14

! SO-14

D SUFFIX
CASE 751A

TSSOP-14
DT SUFFIX
1 CASE 948G

EIAJ-14
M SUFFIX
CASE 965

(Top View)
PIN ASSIGNMENT
PIN FUNCTION
An. Bn Inputs
On Outputs
FUNCTION TABLE
Inputs Output
L L L
L H H
H X z
NOTE: H = High Voltage Level;

L = Low Voltage Level;
Z = High Impedance;
X = Immaterial

© Semiconductor Components Industries, LLC, 2001

May, 2001 — Rev. 5

ORDERING INFORMATION

Device Package Shipping
MC74AC125N PDIP-14 25 Units/Rail
MC74ACT125N PDIP-14 25 Units/Rail
MC74AC125D SOIC-14 | 55 Units/Rail
MC74AC125DR2 SOIC-14 | 2500 Tape & Reel
MC74ACT125D SOIC-14 55 Units/Rail
MC74ACT125DR2 SOIC-14 | 2500 Tape & Reel
MC74AC125DT TSSOP-14 96 Units/Rail
MC74AC125DTR2 [TSSOP-14 2500 Tape & Reel
MC74ACT125DT TSSOP-14 96 Units/Rail
MC74ACT125DTR2 [TSSOP-14 [ 2500 Tape & Reel
MC74AC125M EIAJ-14 50 Units/Rail
MC74AC125MEL EIAJ-14 [2000 Tape & Reel
MC74ACT125M EIAJ-14 50 Units/Rail
MC74ACT125MEL | EIAJ-14 |[2000 Tape & Reel

DEVICE MARKING INFORMATION

See general marking information in the device marking

section on page 116 of this data sheet.
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MC74AC125, MC74ACT125

MAXIMUM RATINGS*

Symbol Parameter Value Unit
\ele DC Supply Voltage (Referenced to GND) -0.5t0 +7.0 Vv
Vin DC Input Voltage (Referenced to GND) -0.5to Voo +0.5 Vv
Vout DC Output Voltage (Referenced to GND) -0.5to Vg + 0.5 \
lin DC Input Current, per Pin +20 mA
lout DC Output Sink/Source Current, per Pin +50 mA
Icc DC V¢ or GND Current per Output Pin +50 mA
Tstg Storage Temperature —65 to +150 °C

*Maximum Ratings are those values beyond which damage to the device may occur. Functional operation should be restricted to the Recom-
mended Operating Conditions.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
‘AC 2.0 5.0 6.0
\ele Supply Voltage ACT a5 - 55 Vv
Vin, Vout DC Input Voltage, Output Voltage (Ref. to GND) 0 - Vce \
Vcc @30V - 150 -
1 ! R%U:D':izseingxizgtﬂsngﬁé’:? Itr?p1u)ts Vcc@4sv _ 40 _ nsiv
Vcc @55V - 25 -
Ty Junction Temperature (PDIP) - - 140 °C
TA Operating Ambient Temperature Range -40 25 85 °C
IOH Output Current — HIGH - - —24 mA
loL Output Current — LOW - - 24 mA

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

MC74AC125, MC74ACT125

74AC 74AC
v Ta =
Symbol Parameter (3;3 T = +25°C -40°C to Unit Conditions
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 3.0 1.5 2.1 2.1 VouTt=0.1V
Input Voltage 4.5 2.25 | 3.15 3.15 \ orVcc-0.1V
5.5 2.75 | 3.85 3.85
ViL Maximum Low Level 3.0 1.5 0.9 0.9 VoyuTt=0.1V
Input Voltage 45 | 225 | 1.35 1.35 % orVgc-0.1V
5.5 2.75 | 1.65 1.65
VOH Minimum High Level 3.0 2.99 2.9 2.9 louT =—50 uA
Output Voltage 45 446 | 4.4 4.4 Y,
5.5 5.49 5.4 5.4
VIN=ViLorVIH
3.0 - 2.56 2.46 v —-12 mA
45 - | 386 3.76 IOH —24mA
5.5 - 4.86 4.76 —24 mA
VoL Minimum Low Level 3.0 0.002 | 0.1 0.1 loyT =50 A
Output Voltage 45 0.001 | 0.1 0.1 \
5.5 0.001 0.1 0.1
VIN=ViLorVIH
3.0 - 0.36 0.44 v 12 mA
4.5 - 0.36 0.44 loL 24 mA
5.5 - 0.36 0.44 24 mA
IIN Maximum Input _ V| =Vcc, GND
Leakage Current 55 01 1.0 WA
loz VI(OE) = VL, VIH VI(OE) =V|L, VIH
V|=Vce, GND 5.5 - 0.5 +5.0 pA V| =Vce, GND
Vo =Vce, GND Vo =Vce, GND
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
tput t
IOHD Output Curren 5.5 - - 75 mA | VoHD =3.85 V Min
Icc Maximum Quiescent VIN = Vg or GND
Supply Current 55 B 8.0 80 WA

*All outputs loaded; thresholds on input associated with output under test.
TMaximum test duration 2.0 ms, one input loaded at a time.

NOTE: I\ andIcc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5 V.

http://onsemi.com
114




MC74AC125, MC74ACT125

AC CHARACTERISTICS

74AC 74AC
Ta =-40°C
Vee* Tp = +25°C
Symbol Parameter ((\:,(): CA =;0 pF to +85°C Unit
L CL =50 pF
Min Max Min Max
N Propagation Delay 3.3 1.0 9.0 1.0 10
PLH Data to Output 50 | 10 | 70 | 10 | 75 ns
N Propagation Delay 3.3 1.0 9.0 1.0 10
PHL Data to Output 50 | 10 | 70 | 10 | 75 ns
t Output Enable 3.3 1.0 10.5 1.0 11
PZH Time 50 | 10 | 70 | 10 | 80 ns
; Output Enable 3.3 1.0 10 1.0 11
PZL Time 50 | 10 | 80 | 10 | 85 ns
t Output Disable 3.3 1.0 10 1.0 10.5
PHZ Time 50 | 10 | 90 | 10 | 95 ns
t Output Disable 3.3 1.0 10.5 1.0 11.5
PLZ Time 50 | 1.0 | 90 | 10 | 95 ns
*Voltage Range 3.3V is 3.3V £0.3 V.
Voltage Range 5.0 Vis 5.0V £0.5 V.
DC CHARACTERISTICS
74ACT 74ACT
v Ta =
Symbol Parameter cC Ta = +25°C -40°C to Unit Conditions
W) +85°C
Typ Guaranteed Limits
VIH Minimum High Level 4.5 1.5 2.2 2.0 v VouTt=0.1V
Input Voltage 5.5 1.5 2.0 2.0 orVcc—-0.1V
ViL Maximum Low Level 45 15 | 0.8 0.8 v VouT=0.1V
Input Voltage 5.5 1.5 0.8 0.8 orVcc—-0.1V
VOH Minimum High Level 4.5 4.49 4.4 4.4 v loyT =—50 A
Output Voltage 5.5 5.49 5.4 5.4
VIN=VILorVIH
4.5 - 3.86 3.76 \Y | —-24 mA
55 - | 486 476 OH —24mA
VoL Minimum Low Level 45 [0.001 | 0.1 0.1 v lOUT = - 50 uA
Output Voltage 5.5 0.001 | 0.1 0.1
*VIN=VILorViH
4.5 - 0.36 0.44 \Y IoH - 24 mA
5.5 - 0.36 0.44 - 24 mA
IIN Maximum Input Vi=Vce, GND
Leakage Current 55 - | #01 1.0 uA
loz VI (OE) = VIL, VIH VI (OE) =VIL, VIH
Vi=Vcc, GND 5.5 - +0.5 +5.0 HA V| =Vce, GND
Vo =Vce, GND Vo =Vce, GND
AlceT Additional Max. Icc/Input 5.5 0.6 - 1.5 mA Vi=Vgcc-21V
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 5.5 - - -75 mA  [VoHD =3.85 V Min
Icc Maximum Quiescent Supply Current 55 - 8.0 80 UA VIN = Ve or GND

*All outputs loaded; thresholds on input associated with output under test.
TMaximum test duration 2.0 ms, one input loaded at a time.
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MC74AC125, MC74ACT125

AC CHARACTERISTICS

74ACT 74ACT
TA =-40°C
Vee* Ta = +25°C
Symbol Parameter ((\:,(): CA =;0 pF to +85°C Unit
L CL =50 pF
Min Max Min Max
Propagation Dela
tPLH Do) Output y 50 | 10 | 90 [ 10 | 10 ns
Propagation Dela
tPHL Datg tg Output y 50 | 10 | 90 | 10 10 ns
tp7H %”mtzm Enable 50 | 10 | 85 | 10 | 95 ns
tpzL g“mtzm Enable 50 | 10 | 95 | 10 | 105 ns
tpHz %“mtgm Disable 50 | 10 | 95 | 10 | 105 ns
tpLz ?i“mtzm Disable 50 | 10 | 10 | 10 | 105 ns
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
CAPACITANCE
Symbol Parameter V_?:,:e Unit Test Conditions
CIN Input Capacitance 4.5 pF Vcc =50V
CpD Power Dissipation Capacitance 45 pF Vcc =50V
MARKING DIAGRAMS
PDIP-14 SO-14 TSSOP-14 EIAJ-14
AAAAARARA AAAAAAA gnnononn
MC74AC125N AC125 AC
O AWLYYWW 5 AWLYWW 125 74A5C12
HHEHBHEHEH o ALYW %uﬁluv\ﬂvuu
iEEEEEL!
AAAAARARA AAAAAAA gnnononn
MC74ACT125N ACT125 ACT
O AWLYYWW o AWLYWW 125 74A§T12
HHEHBHEHEH o ALYW %uﬁlﬁnﬂvuu
IEEEEEL!
A = Assembly Location
WL, L = Wafer Lot
YY,Y =Year

WW, W = Work Week
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MC74AC132, MC74ACT132

Quad 2-Input NAND Schmitt
Trigger

The MCT74AC/T4ACT132 contains four 2—input NAND gates
which are capable of transforming slowly changing input signals into
sharply defined, jitter—free output signals. In addition, they have
greater noise margin than conventional NAND gates.

Each circuit contains a 2—input Schmitt trigger. The Schmitt trigger
uses positive feedback to effectively speed—up slow input transitions,
and provide different input threshold voltages for positive and
negative-going transitions. This hysteresis between the positive—going
and negative—going input threshold is determined by resistor ratios
and is essentially insensitive to temperature and supply voltage
variations.

® Schmitt Trigger Inputs
® Qutputs Source/Sink 24 mA
® 'ACT132 Has TTL Compatible Inputs

Vee

[1a] [1a] [12] [1] [10] [o] [e]

L) Lef [of [ef Ls] Lef 7]

GND
Figure 1. Pinout; 14-Lead Packages Conductors
(Top View)
FUNCTION TABLE
Inputs Output
A B Y
L L H
L H H
H L H
H H L
H = HIGH Voltage Level L =LOW Voltage Level
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mln
14

1

=

PDIP-14
N SUFFIX

CASE 646

SO-14
D SUFFIX
CASE 751A

TSSOP-14
DT SUFFIX

CASE 948G

EIAJ-14
M SUFFIX
CASE 965

ORDERING INFORMATION

Device Package Shipping
MC74AC132N PDIP-14 25 Units/Rail
MC74ACT132N PDIP-14 25 Units/Rail
MC74AC132D SOIC-14 | 55 Units/Rail
MC74AC132DR2 SOIC-14 | 2500 Tape & Reel
MC74ACT132D SOIC-14 55 Units/Rail
MC74ACT132DR2 SOIC-14 | 2500 Tape & Reel
MC74AC132DT TSSOP-14 96 Units/Rail
MC74AC132DTR2 [TSSOP-14 2500 Tape & Reel
MC74ACT132DT TSSOP-14 96 Units/Rail
MC74ACT132DTR2 [TSSOP-14 [ 2500 Tape & Reel
MC74AC132M EIAJ-14 50 Units/Rail
MC74AC132MEL EIAJ-14 [2000 Tape & Reel
MC74ACT132M EIAJ-14 50 Units/Rail
MC74ACT132MEL | EIAJ-14 |2000 Tape & Reel

DEVICE MARKING INFORMATION

See general marking information in the device marking

section on page 121 of this data sheet.

Publication Order Number:

MC74AC132/D




MC74AC132, MC74ACT132

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
‘AC 2.0 5.0 6.0
Vv Supply Voltage \
ce PRIy Yotagd 'ACT 45 5.0 5.5
Vin, Vout DC Input Voltage, Output Voltage (Ref. to GND) 0 - \ele Vv
Vcc @ 3.0V - 150 -
Input Rise and Fall Time (Note 1) _ _
tr tf ’AC Devices except Schmitt Inputs Vcc @45V 40 nsiv
Vcc @55V - 25 -
Input Rise and Fall Time (Note 2) Vcc @45V - 10 -
ty, tf , f . ns/V
ACT Devices except Schmitt Inputs Ve @ 55V - 8.0 -
Ty Junction Temperature (PDIP) - - 140 °C
TA Operating Ambient Temperature Range -40 25 85 °C
IoH Output Current — High - - —24 mA
loL Output Current — Low - - 24 mA
1. Vjn from 30% to 70% V¢ c; see individual Data Sheets for devices that differ from the typical input rise and fall times.
2. Vjn from 0.8 V to 2.0 V; see individual Data Sheets for devices that differ from the typical input rise and fall times.
DC CHARACTERISTICS
74AC 74AC
v Ta =
Symbol Parameter cC Ta = +25°C -40°C to Unit Conditions
V) o
+85°C
Typ Guaranteed Limits
VoH Minimum High Level 3.0 2.99 2.9 2.9 loyT =-50 pA
Output Voltage 45 449 | 4.4 4.4 Y%
5.5 5.49 5.4 5.4
*VIN=VILorViH
3.0 - 2.56 2.46 v -12mA
4.5 - 3.86 3.76 IOH —24 mA
55 - 4.86 4.76 —24 mA
VoL Maximum Low Level 3.0 0.002 | 0.1 0.1 loyT =50 A
Output Voltage 4.5 0.001 | 0.1 0.1 \
55 0.001 | 0.1 0.1
*VIN=VjLorVIH
3.0 - 0.36 0.44 v 12mA
4.5 - 0.36 0.44 loL 24 mA
5.5 - 0.36 0.44 24 mA
N Maximum Input 5.5 +0.1 +1.0 A |V|=Vce, GND
Leakage Current : - = =1 W I=VCCs
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 5.5 - - -75 mA | VOHD =3.85 V Min
Ilcc Maximum Quiescent -
Supply Current 5.5 4.0 40 A VIN = Vg 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:
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MC74AC132, MC74ACT132

AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

74AC 74AC
Tp =-40°C .
Vee* TA = +25°C Fig.
Symbol Parameter ((\:,(): CA =;0 pF to +85°C Unit Nlcgn
L CL =50 pF .
Min Typ Max | Min Max
N P tion Del 3.3 2.0 - 13.0 15 14.0 3.5
PLH ropagation Delay 50 | 20 | - |90 | 15 [100 | ™ g
N P tion Del 3.3 2.0 - 13.5 15 15.0 3.5
PHL ropagation Delay 50 | 20 | - | 90 | 15 [100 ]| ™ -
*Voltage Range 3.3V is 3.3V +£0.3 V.
Voltage Range 5.0 Vis 5.0V £0.5 V.
DC CHARACTERISTICS
74ACT 74ACT
TA =
Vce
Symbol Parameter Ta =+25°C -40°C to Unit Conditions
v) 0
+85°C
Typ Guaranteed Limits
VOH Minimum High Level 4.5 4.49 4.4 4.4 v loyT =-50 uA
Output Voltage 5.5 5.49 5.4 5.4
*VIN=V|LorViH
4.5 - 3.86 3.76 \ | —24 mA
55 - | 486 4.76 OH  _24mA
VoL Maximum Low Level 45 [0.001 | 0.1 0.1 v lOUT = 50 uA
Output Voltage 5.5 0.001 | 0.1 0.1
*VIN=V|LorViH
4.5 - 0.36 0.44 \Y | 24 mA
55 - | 036 0.44 oL 24 mA
N Maximum Input 5.5 +0.1 +1.0 A |v=Vee, GND
Leakage Current : - - - H I=VCC:
AlccT Additional Max. Icc/Input 5.5 0.6 - 1.5 mA Vi=Vcc-21V
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 5.5 - - -75 mA | VOHD =3.85 V Min
Icc Maximum Quiescent
Supply Current 5.5 - 4.0 40 uA VIN = Vg 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 Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

7T4ACT 74ACT
Symbol Parameter V((\;I();* E_ == :)5;(!3 Tﬁ) +;‘510000 Unit ';llg
CL =50pF
Min Typ Max Min Max
tPLH Propagation Delay 5.0 3.0 - 11.5 25 13.0 ns 3-6
tPHL Propagation Delay 5.0 3.0 - 11.0 25 12.5 ns 3-5

*Voltage Range 5.0 Vis 5.0 V £0.5 V.
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MC74AC132, MC74ACT132

INPUT CHARACTERISTICS (unless otherwise specified)

Symbol Parameter V(Sf 74AC 74ACT Unit Test Conditions
Mani Posii 3.0 2.2
Vi 4 Throsholy e 45 3.2 2.0 V| Ta=Worst Case
5.5 3.9
Mini Neqati 3.0 0.5
Vi Thiodhor oae 45 0.9 0.8 V | Ta=WorstCase
5.5 1.1
3.0 1.2
Vh(max) Maximum Hysteresis 4.5 1.4 1.2 \ Ta = Worst Case
5.5 1.6
3.0 0.3
Vh(min) Minimum Hysteresis 4.5 0.4 0.4 \ Ta = Worst Case
5.5 0.5
CAPACITANCE
Symbol Parameter v.?;:e Unit Test Conditions
CIN Input Capacitance 4.5 pF Vcc =50V
CpD Power Dissipation Capacitance 30 pF Vcc =50V
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PDIP-14

MC74AC132N
O AWLYYWW

MC74ACT132N
O AWLYYWW

MC74AC132, MC74ACT132

MARKING DIAGRAMS

SO-14

AC132

o AWLYWW

ACT132

o)

AWLYWW

A

TSSOP-14
AAAAAAA
AC
132

o ALYW

{LLLELL

AAAARAAH
ACT
132

o ALYW

iLLLELEE

= Assembly Location
WL, L = Wafer Lot
YY,Y =Year

WW, W = Work Week
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MC74AC138, MC74ACT138

1-0f-8
Decoder/Demultiplexer

The MC74AC138/74ACT138 is a high-speed 1-0of-8
decoder/demultiplexer. This device is ideally suited for high—speed
bipolar memory chip select address decoding.

The multiple input enables allow parallel expansion to a 1-of-24
decoder using just three MC74AC138/74ACT138 devices or a
1-0f-32 decoder using four MC74AC138/74ACT138 devices and one

ON Semiconductor™

http://onsemi.com

inverter.

Demultiplexing Capability

Multiple Input Enable for Easy Expansion
Active LOW Mutually Exclusive Outputs
Outputs Source/Sink 24 mA

"ACT138 Has TTL Compatible Inputs

(@]

Vcc Op 01 Op O3 O4 05 Og
[16] [15] [1a] [13] [12] [41] [10] [o

Figure 1. Pinout: 16-Lead Packages Conductors
(Top View)

LI L4

Ag A1 Ao E1 Es E3

TTTTTTTY

Figure 2. Logic Symbol

PIN ASSIGNMENT

PIN FUNCTION

Ap—A2 Address Inputs

Eq-Ep Enable Inputs

E3 Enable Input

Og-O7 Outputs
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A DIP-16
N SUFFIX
16 CASE 648

SO-16
D SUFFIX
CASE 751B

Q TSSOP-16
16 \@ DT SUFFIX

1 CASE 948F

EIAJ-16
M SUFFIX
CASE 966

ORDERING INFORMATION

Device Package Shipping
MC74AC138N PDIP-16 25 Units/Rail
MC74ACT138N PDIP-16 25 Units/Rail
MC74AC138D SOIC-16 48 Units/Rail
MC74ACT138D SOIC-16 48 Units/Rail
MC74AC138DR2 SOIC-16 |2500 Tape & Reel

MC74ACT138DR2 | SOIC-16

2500 Tape & Reel

MC74AC138DT TSSOP-16

96 Units/Rail

MC74ACT138DT  [TSSOP-16

96 Units/Rail

MC74AC138DTR2 [TSSOP-16

2500 Tape & Reel

MC74ACT138DTR2[ TSSOP-16

2500 Tape & Reel

MC74AC138M EIAJ-16

50 Units/Rail

MC74ACT138M EIAJ-16

50 Units/Rail

MC74AC138MEL EIAJ-16

2000 Tape & Reel

MC74ACT138MEL | EIAJ-16

2000 Tape & Reel

DEVICE MARKING INFORMATION

See general marking information in the device marking

section on page 127 of this data sheet.

Publication Order Number:

MC74AC138/D




MC74AC138, MC74ACT138

FUNCTIONAL DESCRIPTION

The MC74AC138/74ACT138 high—-speed 1-of-8
decoder/demultiplexer accepts three binary weighted inputs
(AQ, A1, A2) and, when enabled, provides eight mutually
exclusive  active-LOW  outputs  (Og—O7). The
MC74AC138/74ACT138 features three Enable inputs, two
active-LOW (El, Ez) and one active-HIGH (E3). All
outputs will be HIGH unless E{ and Ep are LOW and E3 is

HIGH. This multiple enabled function allows easy parallel
expansion of the device to a 1-of-32 (5 lines to 32 lines)
decoder with just four MC74AC138/74ACT138 devices
and one inverter (See Figure 4). The
MC74AC138/74ACT138 can be used as an 8-—output
demultiplexer by using one of the active LOW Enable inputs
as the data input and the other Enable inputs as strobes. The
Enable inputs which are not used must be permanently tied
to their appropriate active—HIGH or active-LOW state.

TRUTH TABLE
Inputs Outputs
Ei | E2 | E3 [ Ao | A1 | A2 [Op [O1 | O2 | O3 [ O4 | O5 | Op | O7
H X X X X X H H H H H H H H
X H X X X X H H H H H H H H
X X L X X X H H H H H H H H
L L H L L L L H H H H H H H
L L H H L L H L H H H H H H
L L H L H L H H L H H H H H
L L H H H L H H H L H H H H
L L H L L H H H H H L H H H
L L H H L H H H H H H L H H
L L H L H H H H H H H H L H
L L H H H H H H H H H H H L
H = HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial
l
o7 0 05 04 03 0 0 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

http://onsemi.com
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MC74AC138, MC74ACT138

Ay —@ o o
M
A ? ?
] ] ]
. I [ >
Ag
| | | | | | 123 | | | 123 123
Ag A1 A Ag A1 A E AAM A E Ag A1 A E
0p 01 0 03 04 05 0g 07 0g 01 0p 03 04 05 O 07 Op 01 Op 03 04 05 Og 07 0g 01 0p 03 04 05 Og 07
I e 031

Figure 4. Expansion to 1-0f-32 Decoding

MAXIMUM RATINGS*

Symbol Parameter Value Unit
Vce DC Supply Voltage (Referenced to GND) -0.5t0 +7.0 Vv
VIN DC Input Voltage (Referenced to GND) -0.5to Vg +0.5 \
VouT DC Output Voltage (Referenced to GND) -0.5to Vg +0.5 \Y
IIN DC Input Current, per Pin +20 mA
louT DC Output Sink/Source Current, per Pin 50 mA
Icc DC Vi or GND Current per Output Pin +50 mA
Tstg Storage Temperature —65 to +150 °C

*Maximum Ratings are those values beyond which damage to the device may occur. Functional operation should be restricted to the Recom-
mended Operating Conditions.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
s ‘AC 2.0 5.0 6.0
V upply Voltage \Y
ce PRy Yolag 'ACT 45 5.0 55
VIN: VouT | DC Input Voltage, Output Voltage (Ref. to GND) 0 - Vce \
Vcc @30V - 150 -
Input Rise and Fall Time (Note 1) _ _
¥ ’AC Devices except Schmitt Inputs Vcc @45V 40 nsiv
Vcc @55V - 25 -
- Input Rise and Fall Time (Note 2) Vcc @45V _ 10 _ sV
n i ’ACT Devices except Schmitt Inputs Ve @ 55V _ 8.0 _
Ty Junction Temperature (PDIP) - - 140 °C
TA Operating Ambient Temperature Range —40 25 85 °C
IoH Output Current — High - - -24 mA
loL Output Current — Low - - 24 mA

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

http://onsemi.com
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DC CHARACTERISTICS

MC74AC138, MC74ACT138

74AC 74AC
v Ta =
Symbol Parameter (3;3 T = +25°C -40°C to Unit Conditions
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 3.0 1.5 2.1 2.1 VouTt=0.1V
Input Voltage 4.5 2.25 | 3.15 3.15 \ orVcc-0.1V
55 275 | 3.85 3.85
ViL Maximum Low Level 3.0 1.5 0.9 0.9 Voyt=0.1V
Input Voltage 4.5 225 | 1.35 1.35 \ orVcc—-0.1V
5.5 275 | 1.65 1.65
VOH Minimum High Level 3.0 2.99 2.9 2.9 loyT =-50 uA
Output Voltage 4.5 4.49 | 4.4 4.4 Y,
5.5 5.49 5.4 5.4
VIN=VjLorVIH
3.0 - 2.56 2.46 v —-12mA
4.5 - 3.86 3.76 IOH —24 mA
55 - 4.86 4.76 —24 mA
VoL Maximum Low Level 3.0 0.002 | 0.1 0.1 loyT =50 LA
Output Voltage 4.5 0.001 | 0.1 0.1 Vv
55 0.001 | 0.1 0.1
*VIN=VILorViH
3.0 - 0.36 0.44 v 12mA
4.5 - 0.36 0.44 loL 24 mA
5.5 - 0.36 0.44 24 mA
IIN Maximum Input +0.1 +1.0 A Vi<V GND
Leakage Current 5.5 - = =1 W I=VCC:
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
Output C t
IOHD Hiput Lourren 5.5 - - 75 mA | VoHD =3.85 V Min
Icc Maximum Quiescent
Supply Current 5.5 - 8.0 80 UA VIN =Vcc 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:
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MC74AC138, MC74ACT138

AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

74AC 74AC
Tp =-40°C .
Vee! Ta = +25°C Fig.
Symbol Parameter ((\:,(): CA =;0 pF to +85°C Unit Nlcgn
L CL =50 pF .
Min Typ Max | Min Max
N Propagation Delay 3.3 1.5 8.5 13.0 1.5 15.0 36
PLH Apto Op 50 | 15 | 65 | 95 | 15 | 105 | ™ .
N Propagation Delay 3.3 1.5 8.0 12.5 1.5 14.0 36
PHL Ap to Op 50 | 15 | 60 | 90 | 15 [ 105 | ™ -
¢ Propagation Delay 3.3 1.5 11.0 | 15.0 1.5 16.0 36
PLH Eq orEnto Opy 5.0 1.5 80 | 11.0 | 1.5 | 120 ns B
; Propagation Delay 3.3 1.5 9.5 13.5 1.5 15.0 36
PHL E1 or Ex to Op 50 | 15 | 70 | 95 | 15 | 105 | ™ -
t Propagation Delay 3.3 1.5 11.0 15.5 15 16.5 36
PLH E3to Oy, 50 | 15 | 80 | 110 | 15 | 125 | ™ .
t Propagation Delay 3.3 1.5 8.5 13.0 15 14.0 36
PHL E3to Oy, 50 | 15 | 60 | 80 | 1.0 | 95 ns
*Voltage Range 3.3V is 3.3V £0.3 V.
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
DC CHARACTERISTICS
7T4ACT 74ACT
Vee Ta =
Symbol Parameter Ta = +25°C -40°C to Unit Conditions
V) o
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 4.5 1.5 2.0 2.0 v VouyTt=0.1V
Input Voltage 5.5 1.5 2.0 2.0 orVcc—-0.1V
ViL Maximum Low Level 4.5 1.5 0.8 0.8 Y Voyt =01V
Input Voltage 5.5 1.5 0.8 0.8 orVcc—-0.1V
VOH Minimum High Level 4.5 4.49 4.4 4.4 v loyT =-50 uA
Output Voltage 5.5 5.49 5.4 5.4
*VIN=VjLorVIH
4.5 - 3.86 3.76 \Y | —24 mA
55 - | 486 476 OH  _24mA
VoL Maximum Low Level 4.5 0.001 | 0.1 0.1 v loyT =50 A
Output Voltage 5.5 0.001 0.1 0.1
VIN=VILorVIH
4.5 - 0.36 0.44 \Y | 24 mA
55 - | o036 0.44 oL 24 mA
IIN Maximum Input
Leakage Current 55 - 0.1 +1.0 UA V) =Vcg, GND
AlceT Additional Max. Icc/Input 5.5 0.6 - 1.5 mA Vi=Vgc-21V
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 5.5 - - 75 mA | VOHD = 3.85 V Min
Ilcc Maximum Quiescent
Supply Current 55 - 8.0 80 UA VIN = 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.
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MC74AC138, MC74ACT138

AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

74ACT 74ACT
Ta =-40°C .
Vee! Ta = +25°C Fig.
Symbol Parameter ((\:,()': CA =;0 pF to +85°C Unit ng
L CL =50 pF :
Min Typ Max Min Max
Propagation Delay »
tPLH Anto Oy, 5.0 1.5 7.0 10.5 1.5 1.5 ns 3-6
Propagation Delay -
tPHL Anto Oy, 5.0 1.5 6.5 10.5 1.5 1.5 ns 3-6
Propagation Delay _
tPLH Eq orEoto Oy, 5.0 25 8.0 1.5 2.0 12.5 ns 3-6
Propagation Delay .
tPHL Eq orEato Oy, 5.0 2.0 7.5 1.5 2.0 12.5 ns 3-6
tpLH E“’pa%a“on Delay 50 | 25 | 80 | 120 | 20 [ 130 | ns 3-6
3to*~n
Propagation Delay »
tPHL Es to O 5.0 2.0 6.5 10.5 1.5 11.5 ns 3-6
*Voltage Range 5.0 Vis 5.0 V+£0.5V
CAPACITANCE
Symbol Parameter V%I’:e Unit Test Conditions
CIN Input Capacitance 4.5 pF Vcc=50V
CpD Power Dissipation Capacitance 60 pF Ve =50V
MARKING DIAGRAMS
DIP-16 SO-16 TSSOP-16 EIAJ-16
aTaTatatatutat! AARAARRAR ARRARA nonononon
MC74AC138N AC138
D AC 74AC138
o AWLYYWW o AWLYWW 138 ALYW
[PLYATLTIVAPLTLY HEODOOUEE o ALYW 0000000
IEEEEE
aTaTatatatutat! AARAARRAR ARAAAA noononoan
MC74ACT138N ACT138 74ACT138
DO AWLYYWW o AWLYWW /?‘5; ALYW
TATATAT AV AT ALY, HOUEHOEN o ALYW IR
IEEEEE
A = Assembly Location
WL,L = Wafer Lot
YY,Y =Year

WW, W = Work Week
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MC74AC139, MC74ACT139

Dual 1-of-4
Decoder/Demultiplexer

The MC74AC139/74ACT139 is a high-speed, dual 1-of-4
decoder/demultiplexer. The device has two independent decoders,
each accepting two inputs and providing four mutually—exclusive
active-LOW outputs. Each decoder has an active—-LOW Enable input
which can be used as a data input for a 4—output demultiplexer. Each
half of the MC74AC139/74ACT139 can be used as a function
generator providing four minterms of two variables.

Multifunctional Capability

Two Completely Independent 1—of—4 Decoders
Active LOW Mutually Exclusive Outputs
Outputs Source/Sink 24 mA

"ACT139 Has TTL Compatible Inputs

Voc Eb A Ab Opp O Oz Osp

[16] [15] [1] [1a] [v2] [11] [10] [o]

|%||L||i||i||i||i||i||i|

Aia Ma Opa O1a Oz 0Ozq GND

Figure 1. Pinout: 16—Lead Packages Conductors

(Top View)

PIN ASSIGNMENT

PIN FUNCTION

Ao, Aq Address Inputs

E Enable Inputs

Og-O3 Outputs

TRUTH TABLE

Inputs Outputs

E Ag | Aq Og | O Oo O3
H X X H H H H
L L L L H H H
L H L H L H H
L L H H H L H
L H H H H H L

H = HIGH Voltage Level

L = LOW Voltage Level

X = Immaterial
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DIP-16
N SUFFIX
CASE 648

SO-16
D SUFFIX

g
*‘ CASE 751B

TSSOP-16
DT SUFFIX

1 CASE 948F

EIAJ-16
M SUFFIX
CASE 966

ORDERING INFORMATION

Device Package Shipping
MC74AC139N PDIP-16 25 Units/Rail
MC74ACT139N PDIP-16 25 Units/Rail
MC74AC139D SOIC-16 48 Units/Rail
MC74ACT139D SOIC-16 48 Units/Rail
MC74AC139DR2 SOIC-16 |2500 Tape & Reel
MC74ACT139DR2 | SOIC-16 |2500 Tape & Reel
MC74AC139DT TSSOP-16 | 96 Units/Rail
MC74ACT139DT |TSSOP-16 96 Units/Rail
MC74AC139DTR2 | TSSOP-16 | 2500 Tape & Reel
MC74AC139M EIAJ-16 50 Units/Rail
MC74ACT139M EIAJ-16 50 Units/Rail
MC74AC139MEL EIAJ-16 |[2000 Tape & Reel
MC74ACT139MEL | EIAJ-16 |2000 Tape & Reel

DEVICE MARKING INFORMATION

See general marking information in the device marking

section on page 133 of this data sheet.

Publication Order Number:

MC74AC139/D




MC74AC139, MC74ACT139

L |

E Ay A

DECODER a
0 01 02 O3

TTTT
L

E Ay Aq

DECODER b
0O 01 02 O3

TTTT

Figure 2. Logic Symbol

Ea Aca AMa Ep Ao Atp
’
1 1 | 1 1
00a 01a 02a 03a Oob O1p 0o 03p

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
FUNCTIONAL DESCRIPTION E E
A [e) A
The MC74AC139/74ACT139 is a high-speed dual A? %:>_ ’ A? %g:))_
1-of-4 decoder/demultiplexer. The device has two
independent decoders, each of which accepts two binary AE %:))_ o AE %:>_
weighted inputs (AQ-A1) and provides four mutually A ! A
exclusive active-LOW outputs (O9—O3). Each decoder has ! !
an active—LOW enable (E). When E is HIGH all outputs are AE E
forced HIGH. The enable can be used as the data input for 0 %:))_ G2 Ao %:>_
a 4—output demultiplexer application. Each half of the A A
MC74AC139/74ACT139 generates all four minterms of E E
two variables. These four minterms are useful in some Ao %:))_03 Ao ﬁ>—
applications, replacing multiple gate functions as shown in A1 A
Figure 4, and thereby reducing the number of packages Figure 4. Gate Functions (Each Half)

required in a logic network.

http://onsemi.com
129



MC74AC139, MC74ACT139

MAXIMUM RATINGS*

Symbol Parameter Value Unit
\ele DC Supply Voltage (Referenced to GND) -0.5t0 +7.0 Vv
VIN DC Input Voltage (Referenced to GND) -0.5to Vg +0.5 Vv
VouT DC Output Voltage (Referenced to GND) -0.5to Vg +0.5 \
IIN DC Input Current, per Pin +20 mA
louT DC Output Sink/Source Current, per Pin 50 mA
Icc DC Vg or GND Current per Output Pin +50 mA
Tstg Storage Temperature —65 to +150 °C

*Maximum Ratings are those values beyond which damage to the device may occur. Functional operation should be restricted to the Recom-
mended Operating Conditions.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
‘AC 2.0 5.0 6.0
Vce Supply Voltage ACT 15 5o 55 \
VIN, VouT | DC Input Voltage, Output Voltage (Ref. to GND) 0 - \Zele \
Vcc @ 3.0V - 150 -
oo |t oersv] — | w | |
Vcc @55V - 25 -
R e S s e R T s B
Vcc @55V - 8.0 -
Ty Junction Temperature (PDIP) — - 140 °C
TA Operating Ambient Temperature Range —40 25 85 °C
IoH Output Current — High - - -24 mA
loL Output Current — Low - - 24 mA

1. V|N from 30% to 70% Vcc; see individual Data Sheets for devices that differ from the typical input rise and fall times.
2. V|N from 0.8 V to 2.0 V; see individual Data Sheets for devices that differ from the typical input rise and fall times.
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DC CHARACTERISTICS

MC74AC139, MC74ACT139

74AC 74AC
TA =
—40°C to
Ta = +25°C +85°C
Vcc - B
Symbol Parameter V) Typ Guaranteed Limits Unit Conditions
VIH Minimum High Level 3.0 1.5 2.1 21 VouT =01V
Input Voltage 4.5 2.25 | 3.15 3.15 \ orVcc-0.1V
5.5 275 | 3.85 3.85
ViL Maximum Low Level 3.0 1.5 0.9 0.9 VouyTt=0.1V
Input Voltage 45 225 | 1.35 1.35 \Y orVcc—-0.1V
5.5 2.75 1.65 1.65
VOH Minimum High Level 3.0 2.99 2.9 2.9 louT =-50 uA
Output Voltage 45 449 | 4.4 4.4 Y,
5.5 5.49 5.4 5.4
*VIN=VILorViH
3.0 - 2.56 2.46 v -12mA
4.5 - 3.86 3.76 IOH —24 mA
5.5 - 4.86 4.76 —24 mA
VoL Maximum Low Level 3.0 0.002 | 0.1 0.1 loyT =50 uA
Output Voltage 4.5 0.001 | 0.1 0.1 \
5.5 0.001 | 0.1 0.1
*VIN=VILorViH
3.0 - 0.36 0.44 v 12 mA
4.5 - 0.36 0.44 loL 24 mA
5.5 - 0.36 0.44 24 mA
IIN Maximum Input _ + + _
Leakage Current 55 +0-1 1.0 hA Vi=Vce, GND
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
tput t
IOHD Output Curren 5.5 - - 75 mA | VoHD =3.85 V Min
Icc Maximum Quiescent _ _
Supply Current 5.5 8.0 80 uA VIN =Vcc 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:

IIN and Icc @ 3.0 V are guaranteed to be less than or equal to the respective limit @ 5.5 V V.

AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

74AC 74AC
Ta =—40°C
Ta = +25°C to +85°C
CL=50pF CL =50 pF
Vo L=50p L=50p Fia.
Symbol Parameter (V) | Min [ Typ | Max [ Min | Max | Unit No.
N Propagation Delay 3.3 4.0 8.0 11.5 35 13 36
PLH An to Op, 50 | 30 | 65 | 85 | 25 | 95 ns .
Propagation Delay 3.3 3.0 7.0 10 25 11
tPHL Apto Op 50 | 25 | 55 | 75 | 20 | 85 ns 36
N Propagation Delay 3.3 4.5 9.5 12 3.5 13 36
PLH En to O 50 | 35 | 70 | 85 | 30 | 10 ns -
N Propagation Delay 3.3 4.0 8.0 10 3.0 11 36
PHL En to O 50 | 25 | 60 | 75 | 25 | 85 ns -

*Voltage Range 3.3 Vis 3.3V £0.3 V.
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
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DC CHARACTERISTICS

MC74AC139, MC74ACT139

7T4ACT 74ACT
TA =
—40°C to
Ta =+25°C +85°C
Vee —
Symbol Parameter V) Typ Guaranteed Limits Unit Conditions
VIH Minimum High Level 4.5 1.5 2.0 2.0 v VouT =01V
Input Voltage 5.5 1.5 2.0 2.0 orVcc-0.1V
ViL Maximum Low Level 45 1.5 0.8 0.8 Y Voyt =01V
Input Voltage 5.5 1.5 0.8 0.8 orVcc—-0.1V
VOH Minimum High Level 4.5 449 | 4.4 4.4 v loyT =-50 uA
Output Voltage 5.5 5.49 5.4 5.4
VIN=VILorVIH
45 - 3.86 3.76 \Y | —24 mA
55 - | 486 476 OH  _24ma
VoL Maximum Low Level 4.5 0.001 | 0.1 0.1 v louyT =50 A
Output Voltage 5.5 0.001 | 0.1 0.1
*VIN=VILorViH
4.5 - 0.36 0.44 \Y | 24 mA
55 - | o036 0.44 oL 24 mA
IIN Maximum Input _ + + _
Leakage Current 55 +0-1 1.0 hA Vi=Vce, GND
AlccT Additional Max. Icc/Input 5.5 0.6 - 1.5 mA Vi=Vgcc-21V
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 5.5 - - 75 mA | VOHD = 3.85 V Min
Icc Maximum Quiescent _ _
Supply Current 5.5 8.0 80 uA VIN =Vcc 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 Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

74ACT 74ACT
Ta =-40°C
Tp = +25°C to +85°C
CL =50pF CL =50 pF
Vec* L p L P Fig.
Symbol Parameter V) Min | Typ | Max | Min | Max Unit No.
tPLH Propagation Delay 50 | 15 | 60 | 85 | 15 | 95 ns 3-6
An to On
tPHL Propagation Delay 50 | 15 | 60 | 95 | 15 [ 105 | ns 36
Ap to Op
Propagation Delay
tPLH = o 50 | 25 | 70 | 100 | 20 | 110 ns 3-6
En to Onp
tPHL Propagation Delay 50 | 20 | 70 | 95 | 15 [ 105 | ns 36
Ep to Op
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
CAPACITANCE
Value
Symbol Parameter Typ Unit Test Conditions
CIN Input Capacitance 4.5 pF Vcc =50V
CpD Power Dissipation Capacitance 40 pF Vcc =50V
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MC74AC151, MC74ACT151

1-0f-8
Decoder/Demultiplexer

The MC74ACI151/74ACT151 is a high—speed 8-input digital
multiplexer. It provides, in one package, the ability to select one line of
data from up to eight sources. The MC74AC151/74ACT151 can be
used as a universal function generator to generate any logic function of
four variables. Both true and complementary outputs are provided.

® Qutputs Source/Sink 24 mA
® 'ACT151 Has TTL Compatible Inputs

-]
[~]
[]
[]
[]
=]
[~]

I3 ) I o VA z E GND

Figure 1. Pinout: 16-Lead Packages Conductors

(Top View)

PIN ASSIGNMENT

PIN FUNCTION

lo—-17 Data Inputs

Sp-So Select Inputs

E Enable Input

V4 Data Output

d Inverted Data Output

TRUTH TABLE

Inputs Outputs

E So Sq So Z z
H X X X H L
L L L L To lo
L L L H [F 14
L L H L Io lo
L L H H I3 I3
L H L L I I4
L H L H I5 I5
L H H L Ie lg
L H H H 17 17

H = HIGH Voltage Level

L = LOW Voltage Level

X = Immaterial
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ORDERING INFORMATION

Device Package Shipping
MC74AC151N PDIP-16 25 Units/Rail
MC74ACT151N PDIP-16 25 Units/Rail
MC74AC151D SOIC-16 48 Units/Rail
MC74ACT151D SOIC-16 48 Units/Rail
MC74AC151DR2 SOIC-16 |2500 Tape & Reel
MC74ACT151DR2 | SOIC-16 |2500 Tape & Reel
MC74AC151DT TSSOP-16 96 Units/Rail
MC74ACT151DT | TSSOP-16 96 Units/Rail
MC74AC151DTR2 [TSSOP-16 | 2500 Tape & Reel
MC74ACT151DTR2[ TSSOP-16 | 2500 Tape & Reel
MC74AC151M EIAJ-16 50 Units/Rail
MC74ACT151M EIAJ-16 50 Units/Rail

DEVICE MARKING INFORMATION

See general marking information in the device marking

section on page 140 of this data sheet.

Publication Order Number:

MC74AC151/D




MC74AC151, MC74ACT151

_SOE lp 141 I2 13 Ig I5 lg I7

i ) z Z

T

Figure 2. Logic Symbol

FUNCTIONAL DESCRIPTION Z = Ee(10eS(sS1+S2+112S0+S 1S+
The MC74AC151/74ACT151 is a logic implementation 12:50S1+82+13+50+5 152+
of a single pole, 8—position switch with the switch position 14eS(0eS1eS2+15¢S(eS 152+
controlled by the state of three Select inputs, S(, S1, S2. Both 160S0*S1+S2+17¢5051+52)

true and complementary outputs are provided. The Enable
input (E) is active LOW. When it is not activated, the
complementary output is HIGH and the true output is LOW
regardless of all other inputs. The logic function provided at
the output is:

The MC74AC151/74ACT151 provides the ability, in one
package, to select from eight sources of data or control
information. By proper manipulation of the inputs, the
MC74AC151/74ACT151 can provide any logic function of
four variables and its complement.

lo I Iy I3 I Is I Iz
o Do—1—

s Do—a—>

S Do——

E > ! ! ! ! |

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

Figure 3. Logic Diagram
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MC74AC151, MC74ACT151

MAXIMUM RATINGS*

Symbol Parameter Value Unit
\ele DC Supply Voltage (Referenced to GND) -0.5t0 +7.0 Vv
VIN DC Input Voltage (Referenced to GND) -0.5to Vg +0.5 Vv
VouT DC Output Voltage (Referenced to GND) -0.5to Vg +0.5 \
IIN DC Input Current, per Pin +20 mA
louT DC Output Sink/Source Current, per Pin 50 mA
Icc DC Vg or GND Current per Output Pin +50 mA
Tstg Storage Temperature —65 to +150 °C

*Maximum Ratings are those values beyond which damage to the device may occur. Functional operation should be restricted to the Recom-
mended Operating Conditions.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
‘AC 2.0 5.0 6.0
\ele Supply Voltage ACT 15 5o e \Y
VIN, VouT | DC Input Voltage, Output Voltage (Ref. to GND) 0 - Vce \
Vcc @ 3.0V - 150 -

Input Rise and Fall Time (Note 1)

tn tf ’AC Devices except Schmitt Inputs Vcc @45V _ 40 _ nsiv
Vcc @55V - 25 -

., Input Rise and Fall Time (Note 2) Vcc @45V - 10 - .y

r i ’ACT Devices except Schmitt Inputs Vcc @ 55V - 8.0 -

Ty Junction Temperature (PDIP) - - 140 °C

TA Operating Ambient Temperature Range -40 25 85 °C

IOH Output Current — High - - —24 mA

loL Output Current — Low - - 24 mA

1. V)N from 30% to 70% Vcc; see individual Data Sheets for devices that differ from the typical input rise and fall times.
2. V|N from 0.8 V to 2.0 V; see individual Data Sheets for devices that differ from the typical input rise and fall times.
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DC CHARACTERISTICS

MC74AC151, MC74ACT151

74AC 74AC
v Ta =
Symbol Parameter (3;3 T = +25°C -40°C to Unit Conditions
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 3.0 1.5 2.1 2.1 VouTt=0.1V
Input Voltage 4.5 2.25 | 3.15 3.15 \ orVcc-0.1V
55 275 | 3.85 3.85
ViL Maximum Low Level 3.0 1.5 0.9 0.9 Voyt=0.1V
Input Voltage 4.5 225 | 1.35 1.35 \ orVcc—-0.1V
5.5 275 | 1.65 1.65
VOH Minimum High Level 3.0 2.99 2.9 2.9 loyT =-50 uA
Output Voltage 4.5 4.49 | 4.4 4.4 Y,
5.5 5.49 5.4 5.4
VIN=VjLorVIH
3.0 - 2.56 2.46 v —-12mA
4.5 - 3.86 3.76 IOH —24 mA
55 - 4.86 4.76 —24 mA
VoL Maximum Low Level 3.0 0.002 | 0.1 0.1 loyT =50 LA
Output Voltage 4.5 0.001 | 0.1 0.1 Vv
55 0.001 | 0.1 0.1
*VIN=VILorViH
3.0 - 0.36 0.44 v 12mA
4.5 - 0.36 0.44 loL 24 mA
5.5 - 0.36 0.44 24 mA
IIN Maximum Input +0.1 +1.0 A Vi<V GND
Leakage Current 5.5 - = =1 W I=VCC:
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
Output C t
IOHD Hiput Lourren 5.5 - - 75 mA | VoHD =3.85 V Min
Icc Maximum Quiescent
Supply Current 5.5 - 8.0 80 UA VIN =Vcc 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:
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MC74AC151, MC74ACT151

AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

74AC 74AC
Tp =-40°C .
Vee* TA = +25°C Fig.
Symbol Parameter ((\:,(): CA =;0 pF to +85°C Unit Nlcgn
L CL =50 pF .
Min Typ Max | Min Max
N Propagation Delay 3.3 3.0 11.5 | 18.0 3.0 20.0 36
PLH SptoZorZ 50 | 25 | 85 | 130 | 20 | 150 | ™ .
N Propagation Delay 3.3 2.5 12 18.0 25 20.0 36
PHL SptoZorZ 50 | 20 | 85 | 130 | 15 | 150 | ™ .
. Propagation Delay 33 | 25 | 80 | 130 | 2.0 | 140 .
PLH EtoZorZ 50 | 20 | 60 [100 | 15 [ 110 | ™ -
. Propagation Delay 33 | 15 | 85 | 130 | 15 | 140 st
PHL EtoZorZ 50 | 15 | 65 [100 | 15 | 110 | ™ -
t Propagation Delay 3.3 2.5 9.5 14.0 2.0 15.5 3.5
PLH IntoZ orZ 50 | 15 | 70 | 105 | 15 [ 110 | .
t Propagation Delay 3.3 2.5 9.5 15.0 2.0 16.0 3.5
PHL IntoZorZ 50 | 15 | 70 [ 110 | 15 | 120 ]| ™ ~
*Voltage Range 3.3V is3.3V+0.3V
*Voltage Range 5.0V is 5.0V + 0.5V
DC CHARACTERISTICS
74ACT 74ACT
v Ta =
Symbol Parameter cc Ta = +25°C -40°C to Unit Conditions
V) o
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 4.5 1.5 2.0 2.0 v VouyTt=0.1V
Input Voltage 5.5 1.5 2.0 2.0 orVcc—-0.1V
VI Maximum Low Level 45 15 | 0.8 0.8 v VouT=0.1V
Input Voltage 5.5 1.5 0.8 0.8 orVcc—-0.1V
VOH Minimum High Level 4.5 4.49 4.4 4.4 v loyT =-50 uA
Output Voltage 5.5 5.49 5.4 5.4
*VIN=VjLorVIH
45 - | 386 3.76 Vv IOH —24 mA
5.5 - 4.86 4.76 —24 mA
VoL Maximum Low Level 4.5 0.001 | 0.1 0.1 v loyT =50 A
Output Voltage 5.5 0.001 0.1 0.1
*VIN=VjLorVIH
4.5 - 0.36 0.44 \Y loL 24 mA
5.5 - 0.36 0.44 24 mA
IN Maximum Input 5.5 +0.1 +1.0 A |V|=Vee, GND
Leakage Current : - - =10 W |=VCGC
AlceT Additional Max. Icc/Input 5.5 0.6 - 1.5 mA Vi=Vgcc-21V
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 5.5 - - 75 mA | VOHD = 3.85 V Min
Icc Maximum Quiescent
Supply Current 55 - 8.0 80 UA VIN = 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.
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MC74AC151, MC74ACT151

AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

74ACT 74ACT
Ta =-40°C i
vee! T = +25°C Fig.
Symbol Parameter ((\:,(): CA =;0 pF to +85°C Unit ng
L CL =50 pF .
Min Typ | Max | Min Max
tPLH Propagation Delay 50 | 35 | - |[155 | 30 | 170 | ns 3-6
Sn toZ
tPHL Propagation Delay 50 | 35 | - |155 | 30 | 165 | ns 3-6
Sn toZ
Propagation Delay
tPLH 9 50 | 85 | - 15 | 30 | 165 | ns 3-6
Sn toZ
tPHL Propagation Delay 50 | 40 | - |165 | 35 | 185 | ns 36
SptoZ
tPLH Propagation Delay 50 [ 25 | - | 95 | 25 | 100 | ns 3-6
EtoZ
tPHL Propagation Delay 50 | 25 | - |90 | 25 | 100 ]| ns 36
EtoZ
tpLY Propagation Delay 50 |25 | - |85 |25 |95 | ns | 36
EtoZ
tPHL Propagation Delay 50 | 30 | - |100] 25 | 105 | ns 36
EtoZ
tPLH Propagation Delay 50 | 35 | - |15 | 30 | 125 | ns 36
In toZ
tPHL Propagation Delay 50 |35 | - |120| 30 |135]| ns | 36
IhtoZ
Propagation Delay
tPLH - 50 [ 35 | - |120 ] 30 | 130 | ns 3-6
In toZ
tPHL Propagation Delay 50 |40 | - |125| 30 |140]| ns | 36
In toZ
*Voltage Range 5.0V is 5.0V +0.5V
CAPACITANCE
Symbol Parameter V_?;:e Unit Test Conditions
CIN Input Capacitance 4.5 pF Vcc =50V
CpD Power Dissipation Capacitance 70 pF Vcc =50V
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MC74AC153, MC74ACT153

Dual 4-Input Multiplexer

The MC74AC153/74ACT153 is a high-speed dual 4—input
multiplexer with common select inputs and individual enable inputs
for each section. It can select two lines of data from four sources. The
two buffered outputs present data in the true (non—inverted) form. In
addition to multiplexer operation, the MC74AC153/74ACT153 can
act as a function generator and generate any two functions of three

variables.

® Qutputs Source/Sink 24 mA
® 'ACT153 Has TTL Compatible Inputs

Vee

Ep

So b b Wb I %

[16] [15] [1a] [1a] [v2] [11] [10] [o]

L) Lef Lef [af [s] Lef L2 [s]

Ea St lda l2a MHa loa Za GND
Figure 1. Pinout: 16-Lead Packages Conductors
(Top View)
PIN ASSIGNMENT
PIN FUNCTION
loa—13a Side A Data Inputs
lob—I3p Side B Data Inputs
So. Sq Common Select Inputs
Ea Side A Enable Input
Ep Side B Enable Input
Zy Side A Output
Zp Side B Output
TRUTH TABLE
Select
Inputs Inputs (a or b) Output
So| S1| E| Ig 19 lo I3 z
X X H X X X X L
L L L L X X X L
L L L H X X X H
H L L X L X X L
H L L X H X X H
L H L X X L X L
L H L X X H X H
H H L X X X L L
HIH|[L|[X]|X]|X][H H

H = HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial

© Semiconductor Components Industries, LLC, 2002
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ORDERING INFORMATION

Device Package Shipping
MC74AC153N PDIP-16 25 Units/Rail
MC74ACT153N PDIP-16 25 Units/Rail
MC74AC153D SOIC-16 48 Units/Rail
MC74ACT153D SOIC-16 48 Units/Rail
MC74AC153DR2 SOIC-16 |2500 Tape & Reel
MC74ACT153DR2 | SOIC-16 |2500 Tape & Reel
MC74AC153DT TSSOP-16 96 Units/Rail
MC74ACT153DT | TSSOP-16 96 Units/Rail
MC74AC153DTR2 | TSSOP-16 | 2500 Tape & Reel
MC74AC153M EIAJ-16 50 Units/Rail
MC74ACT153M EIAJ-16 50 Units/Rail
MC74AC153MEL EIAJ-16 |[2000 Tape & Reel
MC74ACT153MEL | EIAJ-16 |2000 Tape & Reel

DEVICE MARKING INFORMATION

See general marking information in the device marking
section on page 146 of this data sheet.

Publication Order Number:
MC74AC153/D



MC74AC153, MC74ACT153

M

Ea loa 11a l2a !3a lob 11b 2b 130 Eb

So
S1
Zy 2y
Figure 2. Logic Symbol
Ealpa l1a 123 I3

FUNCTIONAL DESCRIPTION

The MC74ACI153/74ACT153 is a dual 4-input
multiplexer. It can select two bits of data from up to four
sources under the control of the common Select inputs (S,
S1). The two 4—input multiplexer circuits have individual
active-LOW Enables (E,,Ep) which can be used to strobe
the outputs independently. When the Enables (Ey, Ep) are
HIGH, the corresponding outputs (Zy, Zp) are forced LOW.
The MC74AC153/74ACT153 is the logic implementation
of a 2—pole, 4—position switch, where the position of the
switch is determined by the logic levels supplied to the two
Select inputs. The logic equations for the outputs are shown
below. o B _

Za = Eqe(I0aeS1eS0+1122S1eS0+1240S1+S0+132S1+S0)

Zb = Epe(I0beS1eS0+L1beS 1S0+12peS 1+S0+13peS 12S0)

So lob l1p I2p I3pEp

Za

Zp

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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MC74AC153, MC74ACT153

MAXIMUM RATINGS*

Symbol Parameter Value Unit
\ele DC Supply Voltage (Referenced to GND) -0.5t0 +7.0 Vv
VIN DC Input Voltage (Referenced to GND) -0.5to Vg +0.5 Vv
VouT DC Output Voltage (Referenced to GND) -0.5to Vg +0.5 \
IIN DC Input Current, per Pin +20 mA
louT DC Output Sink/Source Current, per Pin 50 mA
Icc DC Vg or GND Current per Output Pin +50 mA
Tstg Storage Temperature —65 to +150 °C

*Maximum Ratings are those values beyond which damage to the device may occur. Functional operation should be restricted to the Recom-
mended Operating Conditions.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
‘AC 2.0 5.0 6.0
\ele Supply Voltage ACT a5 5o e \Y
VIN, VouT | DC Input Voltage, Output Voltage (Ref. to GND) 0 - Vce \
Vcc @ 3.0V - 150 -

Input Rise and Fall Time (Note 1)

tn tf ’AC Devices except Schmitt Inputs Vcc @45V _ 40 _ nsiv
Vcc @55V - 25 -

oy Input Rise and Fall Time (Note 2) Vcc @45V - 10 - LV

r i ’ACT Devices except Schmitt Inputs Vce @ 55V — 8.0 —

Ty Junction Temperature (PDIP) - - 140 °C

TA Operating Ambient Temperature Range -40 25 85 °C

IOH Output Current — High - - —24 mA

loL Output Current — Low - - 24 mA

1. V)N from 30% to 70% Vcc; see individual Data Sheets for devices that differ from the typical input rise and fall times.
2. V|N from 0.8 V to 2.0 V; see individual Data Sheets for devices that differ from the typical input rise and fall times.
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DC CHARACTERISTICS

MC74AC153, MC74ACT153

74AC 74AC
v Ta =
Symbol Parameter (3;3 T = +25°C -40°C to Unit Conditions
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 3.0 1.5 2.1 2.1 VouTt=0.1V
Input Voltage 4.5 2.25 | 3.15 3.15 \ orVcc-0.1V
5.5 275 | 3.85 3.85
ViL Maximum Low Level 3.0 1.5 0.9 0.9 Voyt=0.1V
Input Voltage 4.5 225 | 1.35 1.35 \ orVcc—-0.1V
5.5 275 | 1.65 1.65
VOH Minimum High Level 3.0 2.99 2.9 2.9 loyT =-50 uA
Output Voltage 4.5 4.49 | 4.4 4.4 Y,
5.5 5.49 5.4 5.4
VIN=VjLorVIH
3.0 - 2.56 2.46 v —-12mA
4.5 - 3.86 3.76 IOH —24 mA
55 - 4.86 4.76 —24 mA
VoL Maximum Low Level 3.0 0.002 | 0.1 0.1 loyT =50 uA
Output Voltage 4.5 0.001 | 0.1 0.1 Vv
55 0.001 | 0.1 0.1
*VIN=VILorViH
3.0 - 0.36 0.44 v 12mA
4.5 - 0.36 0.44 loL 24 mA
5.5 - 0.36 0.44 24 mA
IIN Maximum Input +0.1 +1.0 A Vi<V GND
Leakage Current 5.5 - - =0 H |=VCGC
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
Output C t
IOHD Hiput Lourren 5.5 - - 75 mA | VoHD =3.85 V Min
Icc Maximum Quiescent
Supply Current 55 - 8.0 80 uA VIN =Vcc 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:
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MC74AC153, MC74ACT153

AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

74AC 74AC
Tp =-40°C .
Vee! Ta = +25°C Fig.
Symbol Parameter ((\:,(): CA =;0 pF to +85°C Unit Nlcgn
L CL =50 pF .
Min Typ Max | Min Max
N Propagation Delay 3.3 2.5 9.5 15.0 25 17.5 36
PLH SntoZ, 50 | 20 | 65 [ 110 | 20 [125 | ™ -
N Propagation Delay 3.3 3.0 8.5 14.5 25 16.5 36
PHL Spto Zn 50 | 25 | 65 | 110 | 20 | 120 | ™ .
¢ Propagation Delay 3.3 2.5 8.0 13.5 2.0 16.0 36
PLH En to Zn 50 | 15 | 55 | 95 [ 15 | 110 | ™ .
¢ Propagation Delay 3.3 25 7.0 11.0 2.0 12.5 36
PHL EntoZp, 50 | 20 | 50 | 80 | 15 | 90 | ™ -
t Propagation Delay 3.3 2.5 7.5 12.5 2.0 14.5 3.5
PLH Into Zp 50 | 15 | 55 | 90 | 15 | 105 | " -
t Propagation Delay 3.3 1.5 7.0 11.5 15 13.0 3.5
PHL In to Zp 50 | 15 | 50 | 85 | 1.5 | 100 | "™
*Voltage Range 3.3V is 3.3V £0.3 V.
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
DC CHARACTERISTICS
7T4ACT 74ACT
v Ta =
Symbol Parameter cc Ta = +25°C -40°C to Unit Conditions
V) +85°C
Typ Guaranteed Limits
VIH Minimum High Level 4.5 1.5 2.0 2.0 v VouyTt=0.1V
Input Voltage 5.5 1.5 2.0 2.0 orVcc—-0.1V
ViL Maximum Low Level 4.5 1.5 0.8 0.8 Y Voyt =01V
Input Voltage 5.5 1.5 0.8 0.8 orVcc—-0.1V
VOH Minimum High Level 4.5 4.49 4.4 4.4 v loyT =-50 uA
Output Voltage 5.5 5.49 5.4 5.4
*VIN=VjLorVIH
4.5 - 3.86 3.76 \Y | —24 mA
55 - | 486 476 OH  _24mA
VoL Maximum Low Level 4.5 0.001 | 0.1 0.1 v loyT =50 uA
Output Voltage 5.5 0.001 0.1 0.1
VIN=VILorVIH
4.5 - 0.36 0.44 \Y | 24 mA
55 - | o036 0.44 oL 24 mA
N Maximum Input 5.5 +0.1 +1.0 A |Vvi=Vee, GND
Leakage Current : - - =0 u |=VCGC
AlceT Additional Max. Icc/Input 5.5 0.6 - 1.5 mA Vi=Vgc-21V
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 5.5 - - 75 mA | VOHD = 3.85 V Min
Ilcc Maximum Quiescent
Supply Current 55 - 8.0 80 uA VIN = 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.
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AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

MC74AC153, MC74ACT153

74ACT 74ACT
T =-40°C .
vee! Ta = +25°C Fig.
Symbol Parameter ((\:,? C?_ _;0 pF to +85°C Unit Nlcgn
- CL =50 pF :
Min Typ Max | Min Max
tPLH Propagation Delay 50 | 30 | 70 | 115 | 20 | 135 | ns 3-6
Sn to Zn
tPHL Propagation Delay 50 | 30 | 70 | 115 | 25 | 135 | ns 3-6
Sn to Zn
tPLH Propagation Delay 50 | 20 | 65 [ 105 | 20 | 125 | ns 3-6
En to Zn
tPHL Propagation Delay 50 | 30 | 60 | 95 | 25 | 110 | ns | 36
En to Zn
tPLH Propagation Delay 50 | 25 | 55 | 95 [ 20 | 110 | ns 3-5
In to Zn
tPHL Propagation Delay 50 | 20 | 55 | 95 | 20 | 110 | ns | 35
In to Zp

*Voltage Range 5.0 Vis 5.0 V £0.5 V.

CAPACITANCE
Symbol Parameter V_?\I’:e Unit Test Conditions
CIN Input Capacitance 45 pF Vcc =50V
CpD Power Dissipation Capacitance 65 pF Vcc =50V
MARKING DIAGRAMS
DIP-16 SO-16 TSSOP-16 EIAJ-16
aTaTatatatutat! AARAARRAR ARAAAA nonononon
MC74AC153N AC153
AC 74AC153
DO AWLYYWW o AWLYWW 153 ALYW
PLPLTLPL L LPLY HEEEHEHTE o ALYW IR
IEEEEE
aTaTatatatutat! AARAARRAR ARAARA noononoan
MC74ACT153N ACT153
ACT 74ACT153
D T AWLYYWW o AWLYWW 153 ALYW
[PLT LY PR PR LTLY HEHHHUEHE o ALYW 0000000
IEEEEE
A = Assembly Location
WL, L = Wafer Lot
YY,Y =Year

WW, W = Work Week
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MC74AC157, MC74ACT157

Quad 2-Input Multiplexer

The MC74AC157/74ACT157 is a high—speed quad 2-input
multiplexer. Four bits of data from two sources can be selected using
the common Select and Enable inputs. The four outputs present the
selected data in the true (noninverted) form.

The MC74AC157/74AACT157 can also be used as a function
generator.

® Outputs Source/Sink 24 mA
® 'ACT157 Has TTL Compatible Inputs

L) Lef Lef [af Ls] Lef L2 [s]

S lopa Ma Z3 lob Mp Zy GND

Figure 1. Pinout: 16-Lead Packages Conductors

(Top View)
PIN NAME
PIN FUNCTION
loa—lod Source 0 Data Inputs
lHa—1d Source 1 Data Inputs
E Enable Input
S Select Input
Za—Z4 Outputs
TRUTH TABLE
Inputs Outputs
E S lo I 4
H X X X L
L H X L L
L H X H H
L L L X L
L L H X H

H = HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial
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ORDERING INFORMATION

Device Package Shipping
MC74AC157N PDIP-16 25 Units/Rail
MC74ACT157N PDIP-16 25 Units/Rail
MC74AC157D SOIC-16 48 Units/Rail
MC74ACT157D SOIC-16 48 Units/Rail
MC74AC157DR2 SOIC-16 |2500 Tape & Reel
MC74ACT157DR2 | SOIC-16 |2500 Tape & Reel
MC74AC157DT TSSOP-16 96 Units/Rail
MC74ACT157DT | TSSOP-16 96 Units/Rail
MC74AC157DTR2 | TSSOP-16 | 2500 Tape & Reel
MC74ACT157DTR2| TSSOP-16 | 2500 Tape & Reel
MC74AC157M EIAJ-16 50 Units/Rail
MC74ACT157M EIAJ-16 50 Units/Rail
MC74AC157MEL EIAJ-16 |[2000 Tape & Reel
MC74ACT157MEL | EIAJ-16 | 2000 Tape & Reel

DEVICE MARKING INFORMATION

See general marking information in the device marking
section on page 152 of this data sheet.

Publication Order Number:

MC74AC157/D




MC74AC157, MC74ACT157

E lpa l1a lob 11b loc ¢ lod 1d

Za Zy

Figure 2. Logic Symbol

FUNCTIONAL DESCRIPTION

The MC74AC157/74ACT157 is a quad 2-input
multiplexer. It selects four bits of data from two sources
under the control of a common Select input (S). The Enable
input (E) is active—-LOW. When E is HIGH, all of the outputs
(Z) are forced LOW regardless of all other inputs. The
MC74AC157/74ACT157 is the logic implementation of a
4—pole, 2—position switch where the position of the switch
is determined by the logic levels supplied to the Select input.
The logic equations for the outputs are shown below:

Za = Ee(I12+S+10a°S)

Z = Ee(I1beS+I0beS)

Zc = Ee(I1ceS+1ceS)

Zd = Ee(I14sS+10d-S)

A common use of the MC74AC157/74ACT157 is the
moving of data from two groups of registers to four common
output busses. The particular register from which the data
comes is determined by the state of the Select input. A less
obvious use is as a function generator. The
MC74AC157/74ACT157 can generate any four of the
sixteen different functions of two variables with one
variable common. This is useful for implementing gating
functions.

loa la lob b loc e lod 1 E S
T * ® I * I ®
Ll a Ll Ll Ll L
Zy Zp Z4

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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MC74AC157, MC74ACT157

MAXIMUM RATINGS*

Symbol Parameter Value Unit
\ele DC Supply Voltage (Referenced to GND) -0.5t0 +7.0 Vv
VIN DC Input Voltage (Referenced to GND) -0.5to Vg +0.5 Vv
VouT DC Output Voltage (Referenced to GND) -0.5to Vg +0.5 \
IIN DC Input Current, per Pin +20 mA
louT DC Output Sink/Source Current, per Pin 50 mA
Icc DC Vg or GND Current per Output Pin +50 mA
Tstg Storage Temperature —65 to +150 °C

*Maximum Ratings are those values beyond which damage to the device may occur. Functional operation should be restricted to the Recom-
mended Operating Conditions.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
‘AC 2.0 5.0 6.0
\ele Supply Voltage ACT a5 5o e \Y
VIN, VouT | DC Input Voltage, Output Voltage (Ref. to GND) 0 - Vce \
Vcc @ 3.0V - 150 -

Input Rise and Fall Time (Note 1)

tn tf ’AC Devices except Schmitt Inputs Vcc @45V _ 40 _ nsiv
Vcc @55V - 25 -

oy Input Rise and Fall Time (Note 2) Vcc @45V - 10 - LV

r i ’ACT Devices except Schmitt Inputs Vce @ 55V — 8.0 —

Ty Junction Temperature (PDIP) - - 140 °C

TA Operating Ambient Temperature Range -40 25 85 °C

IOH Output Current — High - - —24 mA

loL Output Current — Low - - 24 mA

1. V)N from 30% to 70% Vcc; see individual Data Sheets for devices that differ from the typical input rise and fall times.
2. V|N from 0.8 V to 2.0 V; see individual Data Sheets for devices that differ from the typical input rise and fall times.
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DC CHARACTERISTICS

MC74AC157, MC74ACT157

74AC 74AC
v Ta =
Symbol Parameter (3;3 T = +25°C -40°C to Unit Conditions
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 3.0 1.5 2.1 2.1 VouTt=0.1V
Input Voltage 4.5 2.25 | 3.15 3.15 \ orVcc-0.1V
55 275 | 3.85 3.85
ViL Maximum Low Level 3.0 1.5 0.9 0.9 Voyt=0.1V
Input Voltage 4.5 225 | 1.35 1.35 \ orVcc—-0.1V
5.5 275 | 1.65 1.65
VOH Minimum High Level 3.0 2.99 2.9 2.9 loyT =-50 uA
Output Voltage 4.5 4.49 | 4.4 4.4 Y,
5.5 5.49 5.4 5.4
VIN=VjLorVIH
3.0 - 2.56 2.46 v —-12mA
4.5 - 3.86 3.76 IOH —24 mA
55 - 4.86 4.76 —24 mA
VoL Maximum Low Level 3.0 0.002 | 0.1 0.1 loyT =50 LA
Output Voltage 4.5 0.001 | 0.1 0.1 Vv
55 0.001 | 0.1 0.1
*VIN=VILorViH
3.0 - 0.36 0.44 v 12mA
4.5 - 0.36 0.44 loL 24 mA
5.5 - 0.36 0.44 24 mA
IIN Maximum Input +0.1 +1.0 A Vi<V GND
Leakage Current 5.5 - = =1 W I=VCC:
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
Output C t
IOHD Hiput Lourren 5.5 - - 75 mA | VoHD =3.85 V Min
Icc Maximum Quiescent
Supply Current 5.5 - 8.0 80 UA VIN =Vcc 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:
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MC74AC157, MC74ACT157

AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

74AC 74AC
Tp =-40°C .
Vee! Ta = +25°C Fig.
Symbol Parameter ((\:,(): CA =;0 pF to +85°C Unit Nlcgn
L CL =50 pF .
Min Typ Max | Min Max
N Propagation Delay 3.3 1.5 7.0 11.5 1.5 13.0 36
PLH Sto Z, 50 | 15 | 55 | 90 | 15 [ 100 | ™ -
N Propagation Delay 3.3 1.5 6.5 11.0 1.5 12.0 36
PHL Stoz, 50 | 15 | 50 | 85 | 10 | 95 | ™ -
¢ Propagation Delay 3.3 1.5 7.0 11.5 1.5 13.0 36
PLH E to Z, 50 | 15 | 55 | 90 | 15 [ 100 | ™ -
; Propagation Delay 3.3 1.5 6.5 11.0 1.5 12 36
PHL Ento Zn 50 | 15 | 55 | 9.0 | 1.0 | 95 ns -
t Propagation Delay 3.3 1.5 5.0 8.5 1.0 9.0 3.5
PLH In to Zp 50 | 15 | 40 | 65 | 10 | 70 | ™ -
t Propagation Delay 3.3 1.5 5.0 8.0 1.0 9.0 3.5
PHL In to Zp 50 | 15 | 40 [ 65 | 10 | 70 | ™
*Voltage Range 3.3V is 3.3V £0.3 V.
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
DC CHARACTERISTICS
74ACT 74ACT
Ta =
Vce
Symbol Parameter Ta = +25°C -40°C to Unit Conditions
V) +85°C
Typ Guaranteed Limits
VIH Minimum High Level 4.5 1.5 2.0 2.0 v VouyTt=0.1V
Input Voltage 5.5 1.5 2.0 2.0 orVcc—-0.1V
ViL Maximum Low Level 4.5 1.5 0.8 0.8 Y Voyt =01V
Input Voltage 5.5 1.5 0.8 0.8 orVcc—-0.1V
VOH Minimum High Level 4.5 4.49 4.4 4.4 v loyT =-50 uA
Output Voltage 5.5 5.49 5.4 5.4
*VIN=VjLorVIH
4.5 - 3.86 3.76 \Y | —24 mA
55 - | 486 476 OH  _24mA
VoL Maximum Low Level 4.5 0.001 | 0.1 0.1 v loyT =50 A
Output Voltage 5.5 0.001 0.1 0.1
VIN=VILorVIH
4.5 - 0.36 0.44 \Y | 24 mA
55 - | o036 0.44 oL 24 mA
N Maximum Input 5.5 +0.1 +1.0 A |Vvi=Vee, GND
Leakage Current : - = =1 W |=VCCs
AlceT Additional Max. Icc/Input 5.5 0.6 - 1.5 mA Vi=Vgc-21V
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 5.5 - - 75 mA | VOHD = 3.85 V Min
Ilcc Maximum Quiescent
Supply Current 55 - 8.0 80 UA VIN = 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.
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AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

MC74AC157, MC74ACT157

74ACT 74ACT
T = -40°C .
Vee* TA = +25°C Fig.
Symbol Parameter ((\:,? CA =;0 pF to +85°C Unit Nlcgn
L CL =50 pF :
Min Typ Max | Min Max
tPLH Propagation Delay 50 [ 20 | - | 90 | 15 [100 | ns 3-6
Sto Zp
tPHL Propagation Delay 50 | 20 | - |95 | 20 | 105 | ns 3-6
Sto Zn
tPLH gr"t‘zagat“’” Delay 50 [ 15 | - | 10 | 15 [ 115 | ns 3-6
n n
tPHL £ropagation Delay 50 |15 | - |85 |10 |90 | ns | 36
n n
tPLH Propagation Delay 50 |15 | - |70 |10 |85 | ns | 35
n n
tPHL Propagation Delay s0o |15 | - |75 |10 |85 | ns | 35
n n
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
CAPACITANCE
Symbol Parameter V_?\I’:e Unit Test Conditions
CIN Input Capacitance 4.5 pF Vcc =50V
CpD Power Dissipation Capacitance 50 pF Vcc =50V
MARKING DIAGRAMS
DIP-16 SO-16 TSSOP-16 EIAJ-16
ATaTaTa AT AT AAARARAAR AAARAER nnnononan
MC74AC157N AC157
D AC 74AC157
o AWLYYWW o AWLYWW 157 ALYW
U HEHHEHEHE o ALYW IR
IEEELL
ATaTaTa AT AT AAARARAAR AAAARE nonononan
MC74ACT157N ACT157 74ACT157
D T AWLYYWW o AWLYWW ol AW
[PLT LY PR PR LTLY HOEOHHEEHTE o ALYW IR
IEEELL
A = Assembly Location
WL, L = Wafer Lot
YY,Y =Year

WW, W = Work Week
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MC74AC161, MC74ACT161,
MC74AC163, MC74ACT163

Synchronous Presettable
Binary Counter

The MC74AC161/74ACT161 and MC74AC163/74ACT163 are
high—speed synchronous modulo—16 binary counters. They are
synchronously presettable for application in programmable dividers
and have two types of Count Enable inputs plus a Terminal Count
output for versatility in forming synchronous multistage counters.

The MC74AC161/74ACT161 has an asynchronous Master Reset
input that overrides all other inputs and forces the outputs LOW. The
MC74AC163/74ACT163 has a Synchronous Reset input that
overrides counting and parallel loading and allows the outputs to be
simultaneously reset on the rising edge of the clock.

ON Semiconductor®

http://onsemi.com

DIP-16
N SUFFIX
16 CASE 648

® Synchronous Counting and Loading

High—Speed Synchronous Expansion

SO-16
D SUFFIX
CASE 751B

Typical Count Rate of 125 MHz

Outputs Source/Sink 24 mA

"ACT161 and "ACT163 Have TTL Compatible Inputs
V¢ TC Q Q7 Qo Qg CET PE

[16] [15] [1a] [1s] [v2] [+1] [10] [o]

Ll Lef Lof Lef Ls] Lef L2 (s

‘R CP Py Py Py P3 CEP GND

Figure 1. Pinout: 16-Lead Packages Conductors

(Top View)
PIN ASSIGNMENT
PIN FUNCTION
CEP Count Enable Parallel Input
CET Count Enable Trickle Input
CP Clock Pulse Input
MR ("161) Asynchronous Master Reset Input
SR ('163) Synchronous Reset Input
Po—P3 Parallel Data Inputs
PE Parallel Enable Input
Qp—Q3 Flip—Flop Outputs
TC Terminal Count Output
© Semiconductor Components Industries, LLC, 2002 153

August, 2002 - Rev. 6

EIAJ-16
M SUFFIX
CASE 966

ORDERING INFORMATION

See detailed ordering and shipping information in the package
dimensions section on page 164 of this data sheet.

DEVICE MARKING INFORMATION

See general marking information in the device marking

section on page 163 of this data sheet.

Publication Order Number:

MC74AC161/D



MC74AC161, MC74ACT161, MC74AC163, MC74ACT163

NN

PE Py Py P2 P3
CEP
CET

CP
*R Qp Q1 Q2 Q3

T

*MR for "161
*SR for "163

TC

Figure 2. Logic Symbol

FUNCTIONAL DESCRIPTION

The MC74AC161/ACT161 and MC74AC163/ACT163
count modulo—-16 binary sequence. From state 15 (HHHH)
they increment to state O (LLLL). The clock inputs of all
flip—flops are driven in parallel through a clock buffer. Thus
all changes of the Q outputs (except due to Master Reset of
the “161) occur as a result of, and synchronous with, the
LOW-to-HIGH transition of the CP input signal. The
circuits have four fundamental modes of operation, in order
of precedence: asynchronous reset ("161), synchronous reset
("163), parallel load, count—up and hold. Five control inputs
— Master Reset (MR, “161), Synchronous Reset (SR, '163),
Parallel Enable (PE), Count Enable Parallel (CEP) and
Count Enable Trickle (CET) — determine the mode of

MODE SELECT TABLE

s o Action on the Rising
*SR PE CET CEP |Clock Edge ()

L X X X Reset (Clear)

H L X X Load (Pn — Qp)

H H H H Count (Increment)

H H L X No Change (Hold)

H H X L No Change (Hold)

*For 163 only

H = HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial

operation, as shown in the Mode Select Table. A LOW
signal on MR overrides all other inputs and asynchronously
forces all outputs LOW. A LOW signal on SR overrides
counting and parallel loading and allows all outputs to go
LOW on the next rising edge of CP. A LOW signal on PE
overrides counting and allows information on the Parallel
Data (Pp) inputs to be loaded into the flip—flops on the next
rising edge of CP. With PE and MR ('161) or SR ("163)
HIGH, CEP and CET permit counting when both are HIGH.
Conversely, a LOW signal on either CEP or CET inhibits
counting.

The MC74AC161/ACT161 and MC74AC163/ACT163 use
D-type edge—triggered flip—flops and changing the SR, PE,
CEP and CET inputs when the CP is in either state does not
cause errors, provided that the recommended setup and hold
times, with respect to the rising edge of CP, are observed.

The Terminal Count (TC) output is HIGH when CET is
HIGH and counter is in state 15. To implement synchronous
multistage counters, the TC outputs can be used with the
CEP and CET inputs in two different ways. Please refer to
the MC74AC568 data sheet. The TC output is subject to
decoding spikes due to internal race conditions and is
therefore not recommended for use as a clock or
asynchronous reset for flip—flops, counters or registers.
Logic Equations:

Count Enable = CEP.CET-PE
TC = Q+Q1+Q2:Q3.CET

0 {>-[1 [z > [3 [+ ]

Figure 3. State Diagram
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MC74AC161, MC74ACT161, MC74AC163, MC74ACT163

Po Py Pa P3

PE —q
161 o 163
L

CEP 1

CET :
I 163
| ony \V4 \V4 I_ .
| ]
I

cP —|I [>o— L
I
I
I
I DETAILA DETAILA DETAILA
| | | |
I
I
I

MR 161 |

SR 163 e -

Q Qy Q3

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

delays.
Figure 4. Logic Diagram
MAXIMUM RATINGS*

Symbol Parameter Value Unit
Vce DC Supply Voltage (Referenced to GND) -0.5t0 +7.0 Vv
VIN DC Input Voltage (Referenced to GND) -0.5to Vg +0.5 \
VouT DC Output Voltage (Referenced to GND) -0.5to Vg +0.5 \Y
IIN DC Input Current, per Pin +20 mA
louT DC Output Sink/Source Current, per Pin 50 mA
Icc DC Vi or GND Current per Output Pin +50 mA
Tstg Storage Temperature —65 to +150 °C

*Maximum Ratings are those values beyond which damage to the device may occur. Functional operation should be restricted to the Recom-
mended Operating Conditions.

http://onsemi.com
155




MC74AC161, MC74ACT161, MC74AC163, MC74ACT163

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
‘AC 2.0 5.0 6.0
Vce Supply Voltage ACT 15 5o 55 \
VIN, VouT | DC Input Voltage, Output Voltage (Ref. to GND) 0 - \ele Vv
Vcc @ 3.0V - 150 -
R [ N L L I I e
Vcc @55V - 25 -
ot Input Rise and Fall Time (Note 2) Vcc @45V - 10 - v
ACT Devices except Schmitt Inputs Ve @ 55V - 8.0 -
Ty Junction Temperature (PDIP) - - 140 °C
TA Operating Ambient Temperature Range -40 25 85 °C
IoH Output Current — High - - —24 mA
loL Output Current — Low - - 24 mA

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

DC CHARACTERISTICS

74AC 74AC
v Ta =

Symbol Parameter CC | 1p=4+25C -40°C to Unit Conditions
V) +85°C

Typ Guaranteed Limits

VIH Minimum High Level 3.0 1.5 2.1 2.1 VouTt=0.1V
Input Voltage 4.5 225 | 3.15 3.15 \ orVcc—-0.1V
5.5 2.75 | 3.85 3.85
ViL Maximum Low Level 3.0 1.5 0.9 0.9 Voyut=0.1V
Input Voltage 4.5 225 | 1.35 1.35 \ orVcc—-0.1V
5.5 275 | 1.65 1.65
VOH Minimum High Level 3.0 2.99 2.9 2.9 loyT =-50 uA
Output Voltage 45 449 | 4.4 4.4 Y,
55 549 | 5.4 5.4
"VIN=ViLorViH
3.0 - 2.56 2.46 v —-12mA
4.5 - 3.86 3.76 IOH —24 mA
55 - 4.86 4.76 —24 mA
VoL Maximum Low Level 3.0 0.002 | 0.1 0.1 loyT =50 uA
Output Voltage 4.5 0.001 | 0.1 0.1 Vv
55 0.001 | 0.1 0.1
*VIN=VILorViH
3.0 - 0.36 0.44 v 12 mA
4.5 - 0.36 0.44 loL 24 mA
55 - 0.36 0.44 24 mA
IIN Maximum Input 55 +0.1 +10 A Vi<V GND
Leakage Current : - - - u I=VCC:
loLD TMinimum Dynamic 5.5 - - 75 mA VoLD = 1.65 V Max
IOHD Output Gurrent 55 | - | - 75 mA | Voup =385V Min
| Maximum Quiescent
cc ximum Qui 5.5 - | 80 80 wA | VN =Voe or GND

Supply Current

*All outputs loaded; thresholds on input associated with output under test.
tMaximum test duration 2.0 ms, one output loaded at a time.

NOTE: IjyandIcc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5V V.
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AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

MC74AC161, MC74ACT161, MC74AC163, MC74ACT163

74AC161 74AC161
Tp =-40°C .
Vee! Ta = +25°C Fig.
Symbol Parameter ((\:,(): CA =;0 pF to +85°C Unit Nlcgn
L CL =50 pF .
Min Typ Max | Min Max
Maximum Count 3.3 70 111 - 60 -
fmax Frequency 50 | 110 | 167 - 95 - MHz 3-8
Propagation Delay 3.3 2.0 7.0 12.0 15 13.5
tPLH == ns 3-6
CP to Qp, (PE Input HIGH or LOW) 5.0 1.5 5.0 9.0 1.0 9.5
Propagation Delay 3.3 1.5 7.0 12.0 15 13.0
tPHL 5= ns 3-6
CP to Qp, (PE Input HIGH or LOW) 5.0 1.5 5.0 9.5 1.5 10.0
; Propagation Delay 3.3 3.0 9.0 15.0 2.5 16.5 36
PLH CPtoTC 50 | 20 | 60 105 | 15 | 115 | ™ -
¢ Propagation Delay 3.3 3.5 8.5 14.0 2.5 15.5 36
PHL CPtoTC 50 | 20 | 65 [ 110 | 20 | 115 | -
¢ Propagation Delay 3.3 2.0 5.5 9.5 15 11.0 36
PLH CETto TC 50 | 15 | 35 |65 | 10 | 75 | ™ -
t Propagation Delay 3.3 2.5 6.5 11.0 2.0 12.5 36
PHL CETto TC 50 | 20 | 50 | 85 | 15 | 95 ns -
; Propagation Delay 3.3 2.0 6.0 12.0 1.5 13.5 36
PHL MR to Qp, 50 | 15 | 55 | 95 | 15 [ 100 | "
; Propagation Delay 3.3 3.5 10.0 | 15.0 3.0 17.5 36
PHL MR to TC 50 | 25 | 85 [ 130 | 25 | 135 | ™ -
*Voltage Range 3.3 Vis 3.3V £0.3 V.
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)
74AC163 74AC163
Tp =-40°C .
Vee! Ta = +25°C Fig.
Symbol Parameter ((\:,(): CA =;0 pF to +85°C Unit ng
L CL =50 pF .
Min Typ Max Min Max
¢ Maximum Count 3.3 70 95 - 60 - MH 33
max Frequency 50 | 110 | 140 | - 95 - z .
Propagation Delay 3.3 2.0 7.5 12.5 15 13.5
tPLH == ns 36
CP to Qp, (PE Input HIGH or LOW) 5.0 1.5 5.5 9.0 1.0 9.5
Propagation Delay 3.3 1.5 8.5 12.0 15 13.0
tPHL SE ns 3-6
CP to Qp, (PE Input HIGH or LOW) 5.0 1.5 6.0 9.5 1.5 10.0
¢ Propagation Delay 3.3 3.0 9.5 15.0 2.5 16.5 36
PLH CPtoTC 50 | 20 | 70 [105 | 15 | 115 | -
¢ Propagation Delay 3.3 3.5 11.0 14.0 2.5 15.5 36
PHL CPtoTC 50 | 20 | 80 [ 110 | 20 | 115 | ™ -
¢ Propagation Delay 3.3 2.0 7.5 9.5 15 11.0 36
PLH CETto TC 50 | 15 | 55 | 65 | 1.0 | 75 ns -
t Propagation Delay 3.3 2.5 8.5 11.0 2.0 12.5 36
PHL CETto TC 50 | 20 | 60 | 85 | 15 | 95 ns -

*Voltage Range 3.3V is 3.3V £0.3 V.
*Voltage Range 5.0 Vis 5.0V £0.5 V.
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MC74AC161, MC74ACT161, MC74AC163, MC74ACT163

AC OPERATING REQUIREMENTS

74AC161 74AC161
Tp =-40°C .
v Tp = +25°C Fig.
Symbol Parameter ((\:,(): CA =;0 pF to +85°C Unit Ncg>
L CL =50 pF .
Typ Guaranteed Minimum
N Setup Time, HIGH or LOW 3.3 6.0 13.5 16.0 3.9
s Pnto CP 50 | 35 85 10.5 ns
t Hold Time, HIGH or LOW 33 | -7.0 1.0 05 o
h Pn to CP 50 | -4.0 0 0 ns
N Setup Time, HIGH or LOW 3.3 6.5 11.5 14.0 3.9
s PEtoCP 50 | 40 75 8.5 ns
‘ Hold Time, HIGH or LOW 3.3 -6.0 0 0 3.9
h PEtoCP 50 | -35 05 1.0 ns -
t Setup Time, HIGH or LOW 33 | 30 6.0 7.0 o
s CEP or CET to CP 50 | 2.0 45 5.0 ns .
t Hold Time, HIGH or LOW 33 | -35 0 0 o
h CEP or CET to CP 50 | —2.0 0 05 ns .
; Clock Pulse Width (Load) 3.3 2.0 3.5 4.0 36
w HIGH or LOW 50 | 20 25 3.0 ns
; Clock Pulse Width (Count) 3.3 2.0 4.0 4.5 ns 36
w HIGH or LOW 50 | 2.0 3.0 3.5
—_— 33 | 30 5.5 7.5
R Pulse Width, LOW ”
tw ulse Width, LO 50 | 25 45 6.0 S| 36
Recovery TIme 3.3 -2.0 -0.5 0
frec MR to CP 50 | -1.0 0 05 ns 8-9

*Voltage Range 3.3 Vis 3.3V £0.3 V.
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
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MC74AC161, MC74ACT161, MC74AC163, MC74ACT163

AC OPERATING REQUIREMENTS

74AC163 74AC163
Tp =-40°C .
Voot Tp = +25°C Fig.
Symbol Parameter ((\:,(): CA =;0 pF to +85°C Unit Ncg>
L CL =50 pF .
Typ Guaranteed Minimum
; Setup Time, HIGH or LOW 3.3 55 13.5 16.0 S 3.9
s Pnto CP 50 | 40 85 10.5 n
t Hold Time, HIGH or LOW 33 | -7.0 1.0 05 o
h Pn to CP 50 | -5.0 0 0 ns
N Setup Time, HIGH or LOW 3.3 5.5 14 16.5 3.9
s SRto CP 50 | 40 95 11.0 ns -
t Hold Time, HIGH or LOW 33 | 75 -1.0 05 o
h SRto CP 50 | =55 05 0 ns -
N Setup Time, HIGH or LOW 3.3 5.5 115 14.0 3.9
s PE to CP 50 | 4.0 7.5 8.5 ns
t Hold Time, HIGH or LOW 33 | -75 -1.0 05 o
h PEto CP 50 | -5.0 05 0 ns
t Setup Time, HIGH or LOW 33 | 35 6.0 7.0 o
s CEP or CET to CP 50 | 25 45 5.0 ns .
t Hold Time, HIGH or LOW 33 | —45 0 0 a0
h CEP or CET to CP 50 | -3.0 0 05 ns .
; Clock Pulse Width (Load) 3.3 3.0 3.5 4.0 36
w HIGH or LOW 50 | 20 2.5 3.0 ns
; Clock Pulse Width (Count) 3.3 3.0 4.0 4.5 n 36
w HIGH or LOW 50 | 20 3.0 3.5 s

*Voltage Range 3.3 Vis 3.3V £0.3 V.
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
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MC74AC161, MC74ACT161, MC74AC163, MC74ACT163

DC CHARACTERISTICS

74ACT 74ACT
v Ta =
Symbol Parameter cc Ta =+25°C —40°C to Unit Conditions
V) +85°C

Typ Guaranteed Limits

VIH Minimum High Level 4.5 1.5 2.0 2.0 v VouTt=0.1V
Input Voltage 5.5 1.5 2.0 2.0 orVcc-0.1V
ViL Maximum Low Level 45 1.5 0.8 0.8 Y Voyt =01V
Input Voltage 5.5 1.5 0.8 0.8 orVcc—-0.1V
VOH Minimum High Level 4.5 4.49 4.4 4.4 v loyT =-50 uA
Output Voltage 5.5 5.49 5.4 5.4
*VIN=VILorViH
4.5 - 3.86 3.76 \Y | —24 mA
55 - | 486 4.76 OH  _24ma
VoL Maximum Low Level 4.5 0.001 | 0.1 0.1 v louT =50 uA
Output Voltage 5.5 0.001 | 0.1 0.1
*VIN=VILorViH
4.5 - 0.36 0.44 \Y | 24 mA
55 - | o038 0.44 oL 24 mA
IIN Maximum Input
Leakage Current 5.5 - +0.1 1.0 uA Vi =Vcc, GND
AlceT Additional Max. Icc/Input 5.5 0.6 - 1.5 mA Vi=Vgcc-21V
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 5.5 - - 75 mA | VOHD =3.85 V Min
Icc Maximum Quiescent
Supply Current 55 - 8.0 80 uA VIN = 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.
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MC74AC161, MC74ACT161, MC74AC163, MC74ACT163

AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

74ACT161 74ACT161
Ta =-40°C .
vee! T = +25°C Fig.
Symbol Parameter ((\:,? CA =;0 pF to +85°C Unit Nlcgn
L CL =50 pF :
Min Typ Max | Min Max
Maximum Count
fmax Froquoncy 50 | 115 | 125 | - | 100 | - MHz | 3-3
t Propagation Delay 50 | 15 | 80 | 95 | 15 | 105 | ns 3-6
PLH CP to Qp, (PE Input HIGH or LOW) : : : ' ' '
Propagation Delay .
tPHL CP or O (PE Input HIGH or LOW) 50 | 15 | 80 [105 | 15 | 115 ns 3-6
Propagation Delay .
tPLH P TS 50 | 20 | 110 | 110 | 15 | 125 | ns 3-6
t Propagation Delay 50 | 15 | 110 | 125 | 15 | 135 | ns 3-6
PHL CPtoTC ' ' ' ' ' '
t Propagation Delay 50 | 15 | 75 | 85 | 15 [ 100 | ns 36
PLH CETto TC ' ' ' ' ' '
t Propagation Delay 50 | 15 | 80 | 95 | 15 [ 105 | ns | 36
PHL CETto TC ' ' ' ' ' '
t Propagation Delay 50 | 15 | 80 | 100 | 15 [ 110 | ns 3-6
PHL MR to Qp ' ' ' el '
t Propagation Delay 50 | 25 | 100 | 135 | 20 | 145 | ns 3-6
PHL MR to TC ' ' ' ' ' '
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)
74ACT163 74ACT163
Ta =-40°C .
vee! Tp = +25°C Fig.
Symbol Parameter ((\:,(): CA _';0 pF to +85°C Unit Nlog
L= CL =50 pF :
Min Typ Max Min Max
Maximum Count
fmax Froquency 50 | 120 | 140 | - | 105 | - MHz | 3-3
Propagation Delay .
tPLH CP to Gn (PE Input HIGH or LOW) 50 | 1.5 | 55 | 100 | 15 | 110 | ns 3-6
Propagation Delay .
tPHL CP 1o Gn (PE Input HIGH or LOW) 50 | 15 | 60 | 110 | 15 | 120 | ns 3-6
Propagation Delay .
tPLH S 50 | 25 | 70 | 115 | 20 | 185 | ns 3-6
t Propagation Delay 50 | 30 | 80 | 135 | 20 | 150 | ns 3-6
PHL CPtoTC ' ' ' ' ' '
t Propagation Delay 50 | 20 | 55 | 90 | 15 [ 105 | ns 36
PLH CETto TC ' ' ' ' ' '
t Propagation Delay 50 | 20 | 60 | 100 | 20 | 110 | ns 3-6
PHL CETto TC ' ' ' ' ' '

*Voltage Range 5.0 Vis 5.0 V £0.5 V.
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MC74AC161, MC74ACT161, MC74AC163, MC74ACT163

AC OPERATING REQUIREMENTS

74ACT161 74ACT161
Symbol Parameter Vg/():* {3?_ == ;%5;:': Tﬁ)i;g?;c Unit I;Ig

CL =50 pF

Typ Guaranteed Minimum

ts gitfopg,i:me’ HIGH or LOW 50 | 70 9.5 15 ns | 3-9
i ';g'f'oTC";e' HIGH or LOW 50 | -3.0 0 0 ns | 3-9
ts %‘t‘o" Jme HIGH or LOW 50 | 60 8.5 95 ns | 3-9
th %’?Jé”;e' HIGH or LOW 50 | -85 ~05 ~05 ns 3-9
ts geEt;porTié”; ':'Ol%i orLOW 50 | 40 5.5 6.5 ns | 3-9
| wlw] o | o [= =
tw (H;:‘éch Eru:_sgv\\//v idth (Load) 50 | 20 3.0 35 ns 36
tw ﬁ:‘éch Sf:_sg\x/v idth (Count) 50 | 20 3.0 35 ns 36
tw MR Pulse Width, LOW 50 | 3.0 3.0 75 ns | 36
trec E%Cfgecré Time 50 | o 0 05 ns 3-9

*Voltage Range 5.0 Vis 5.0 V £0.5 V.
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MC74AC161, MC74ACT161, MC74AC163, MC74ACT163

AC OPERATING REQUIREMENTS

74ACT163 74ACT163
Ta =-40°C -
Vee! Ta = +25°C Fig.
Symbol Parameter g,c): CA _;0 pF to +85°C Unit ng
L= CL =50 pF :
Typ Guaranteed Minimum
Setup Time, HIGH or LOW .
ts Pp o CP 5.0 4.0 10.0 12.0 ns 3-9
Hold Time, HIGH or LOW
th P to CP 5.0 5.0 0.5 0.5 ns 3-9
ts Sowp [ime, HIGH orLOW 50 | 40 10.0 15 ns | 3-9
Hold Time, HIGH or LOW
th SRto CP 50 | 55 -0.5 -0.5 ns 3-9
te Setup Time, HIGH orLOW 50 | 4.0 8.5 105 ns | 3-9
i %l?oTérge, HIGH or LOW 50 | -55 —05 0 ns 3-9
ts ?;Et;pojggeﬁol%g orLOW 50 | 25 55 6.5 ns 3-9
Hold Time, HIGH or LOW » .
th CEP or CET to CP 50 |80 0 05 ns 89
tw ﬁ:‘é"ﬁ E:J:_SSV\/IV idth 50 | 20 35 35 ns 36
tw ﬁ:‘éch S;J:_SSV\/,V idth (Count) 50 | 20 35 35 ns 3-6
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
CAPACITANCE
Symbol Parameter V%I,:e Unit Test Conditions
CIN Input Capacitance 45 pF Vcec =50V
Cpp Power Dissipation Capacitance 45 pF Vcec =50V
MARKING DIAGRAMS
DIP-16 SO-16 EIAJ-16
ATATATATATATATA] AARAAARAARA gonnoonnang
MC74AC16xN AC16x
74AC16x
DO AWLYYWW o AWLYWW ALYW
[ELT LTI AT Y] OOUTOUETE IRIRIRIRIRINIRE
ATATATATATATATA] AAAAARAAR gonoonnag
MC74ACT16xN ACT16x 74ACT16x
D " AWLYYWW o AWLYWW ALYW
[P LY AT L P AP AT AT AT OOUTOUETE TTTTTTTT
X =1or3
A = Assembly Location
WL, L = Wafer Lot
YY,Y =Year

WW, W = Work Week
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MC74AC161, MC74ACT161, MC74AC163, MC74ACT163

ORDERING INFORMATION

Device Package Shipping
MC74AC161N PDIP-16 25 Units/Rail
MC74ACT161N PDIP-16 25 Units/Rail
MC74AC161D SOIC-16 48 Units/Rail
MC74AC161DR2 SOIC-16 2500 Tape & Reel
MC74ACT161D SOIC-16 48 Units/Ralil
MC74ACT161DR2 SOIC-16 2500 Tape & Reel
MC74AC161M EIAJ-16 50 Units/Rail
MC74ACT161MEL EIAJ-16 2000 Tape & Reel
MC74AC163N PDIP-16 25 Units/Rail
MC74ACT163N PDIP-16 25 Units/Rail
MC74AC163D SOIC-16 48 Units/Rail
MC74AC163DR2 SOIC-16 2500 Tape & Reel
MC74ACT163D SOIC-16 48 Units/Rail
MC74ACT163DR2 SOIC-16 2500 Tape & Reel
MC74AC163MEL EIAJ-16 2000 Tape & Reel
MC74ACT163MEL EIAJ-16 2000 Tape & Reel
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MC74AC174, MC74ACT174

Hex D Flip-Flop
with Master Reset

The MC74AC174/74ACT174 is a high—speed hex D flip—flop. The
device is used primarily as a 6-bit edge—triggered storage register. The
information on the D inputs is transferred to storage during the
LOW-to-HIGH clock transition. The device has a Master Reset to
simultaneously clear all flip—flops.

® Qutputs Source/Sink 24 mA
® 'ACT174 Has TTL Compatible Inputs

Vc¢ Qs Ds Dg Q D3 Q3 CP

[16] [15] [1a] [1s] [v2] [11] [10] [o]

Ll Lef Lef [af [s] Lef [2] La]

MR Q Dy Di Q Dy Qo GND
Figure 1. Pinout: 16-Lead Packages Conductors

(Top View)
PIN ASSIGNMENT
PIN FUNCTION
Do-Ds Data Inputs
CP Clock Pulse Input
MR Master Reset Input
Qo—Qs Outputs
TRUTH TABLE
Inputs Output
MR CP D Q
L X X L
H I H H
H I L L
H L X Q

H = HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial
1= LOW-to—HIGH Transition of Clock

© Semiconductor Components Industries, LLC, 2002 165
July, 2002 - Rev. 6

w

ON Semiconductor®
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N
N
16 CASE 648
1

DIP-16
SUFFIX

SO-16

D SUFFIX
CASE 751B

TSSOP-16
DT SUFFIX

CASE 948F

(o

EIAJ-16
M SUFFIX

ASE 966

ORDERING INFORMATION

Device Package Shipping
MC74AC174N PDIP-16 25 Units/Rail
MC74ACT174N PDIP-16 25 Units/Rail
MC74AC174D SOIC-16 48 Units/Rail
MC74ACT174D SOIC-16 48 Units/Rail
MC74AC174DR2 SOIC-16 |2500 Tape & Reel
MC74ACT174DR2 | SOIC-16 |2500 Tape & Reel
MC74AC174DT TSSOP-16 96 Units/Rail
MC74ACT174DT  |TSSOP-16| 96 Units/Rail
MC74AC174DTR2 |TSSOP-16 | 2500 Tape & Reel
MC74AC174M EIAJ-16 50 Units/Rail
MC74ACT174M EIAJ-16 50 Units/Rail
MC74AC174MEL EIAJ-16 |[2000 Tape & Reel
MC74ACT174MEL | EIAJ-16 |2000 Tape & Reel

DEVICE MARKING INFORMATION

See general marking information in the device marking
section on page 170 of this data sheet.

Publication Order Number:

MC74AC174/D




MC74AC174, MC74ACT174

Do Dy Do D3 D4 D
CP012345

—dMR
Qp Q1 Q2 Q3 Q4 Q5

Figure 2. Logic Symbol

FUNCTIONAL DESCRIPTION LOW-to—-HIGH Clock (CP) transition. A LOW input to the
e MCHACTATACTI s ot Mt e O vl sl otpus LOW iepnden
edge-triggered D flip-flops with individual D inputs and Q puts.

outputs. The Clock (CP) and Master Reset (MR) are useful for applications where the true output only is required

. . , . and the Clock and Master Reset are common to all storage
common to all flip—flops. Each D input’s state is transferred
. . s . elements.
to the corresponding flip—flop’s output following the

MR CP Ds Dy D3 D2 D1 Do

cP CP CP cpP cpP CP
cD cD cD CD CcD CcD
[ [ [ [ [
Qg Q4 Q3 Qp Q1 Qo

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
MAXIMUM RATINGS*

Symbol Parameter Value Unit
Vce DC Supply Voltage (Referenced to GND) -0.5t0 +7.0 \Y
VIN DC Input Voltage (Referenced to GND) -0.5to Vg +0.5 \
VouT DC Output Voltage (Referenced to GND) -0.5to Vg +0.5 \Y
IIN DC Input Current, per Pin +20 mA
louT DC Output Sink/Source Current, per Pin 50 mA
Icc DC Vi or GND Current per Output Pin +50 mA
Tstg Storage Temperature —65 to +150 °C

*Maximum Ratings are those values beyond which damage to the device may occur. Functional operation should be restricted to the Recom-
mended Operating Conditions.
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MC74AC174, MC74ACT174

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
‘AC 2.0 5.0 6.0
Vv Supply Voltage \
ce PRIy Yotagd 'ACT 45 5.0 5.5
VIN, VouT | DC Input Voltage, Output Voltage (Ref. to GND) 0 - \ele Vv
Vcc @ 3.0V - 150 -
Input Rise and Fall Time (Note 1) _ _
tr tf ’AC Devices except Schmitt Inputs Vcc @45V 40 nsiv
Vcc @55V - 25 -
Input Rise and Fall Time (Note 2) Vcc @45V - 10 -
¥ "ACT Devices except Schmitt Inputs nsiV
© p p Vcc @55V - 8.0 -
Ty Junction Temperature (PDIP) - - 140 °C
TA Operating Ambient Temperature Range -40 25 85 °C
IoH Output Current — High - - —24 mA
loL Output Current — Low - - 24 mA
1. V|N from 30% to 70% Vcc; see individual Data Sheets for devices that differ from the typical input rise and fall times.
2. V|N from 0.8 V to 2.0 V; see individual Data Sheets for devices that differ from the typical input rise and fall times.
DC CHARACTERISTICS
74AC 74AC
v Ta=
Symbol Parameter cc Ta = +25°C —40°C to Unit Conditions
v) o
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 3.0 1.5 2.1 2.1 VouTt=0.1V
Input Voltage 4.5 225 | 3.15 3.15 \ orVcc—-0.1V
5.5 2.75 | 3.85 3.85
ViL Maximum Low Level 3.0 1.5 0.9 0.9 Voyut=0.1V
Input Voltage 4.5 225 | 1.35 1.35 \ orVcc—-0.1V
5.5 275 | 1.65 1.65
VOH Minimum High Level 3.0 2.99 2.9 2.9 loyT =-50 uA
Output Voltage 45 449 | 4.4 4.4 Y,
5.5 5.49 5.4 5.4
“VIN =ViLor ViH
3.0 - 2.56 2.46 v —-12mA
4.5 - 3.86 3.76 IOH —24 mA
5.5 - 4.86 4.76 —24 mA
VoL Maximum Low Level 3.0 0.002 | 0.1 0.1 loyT =50 uA
Output Voltage 4.5 0.001 | 0.1 0.1 Vv
55 0.001 | 0.1 0.1
VIN=ViLorViH
3.0 - 0.36 0.44 v 12mA
4.5 - 0.36 0.44 loL 24 mA
5.5 - 0.36 0.44 24 mA
N Mabximum Input 5.5 +0.1 +1.0 A |V|=Vce, GND
Leakage Current : - - =0 u |=VCGC
loLD TMinimum Dynamic 5.5 - - 75 mA VoLD = 1.65 V Max
IOHD Output Current 5.5 - - 75 mA  [VoHD =3.85 V Min
Icc Maximum Quiescent
Supply Current 5.5 - 8.0 80 uA VIN =Vcc 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:
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AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

MC74AC174, MC74ACT174

74AC 74AC
T = -40°C .
Vee* TA = +25°C Fig.
Symbol Parameter ((\:,(): CA =;0 pF to +85°C Unit Nlcgn
L CL =50 pF .
Min Typ Max | Min Max
Maximum Clock 3.3 90 100 - 70 -
fmax Frequency 50 | 100 | 125 | - | 100 | - MHz | 3-8
¢ Propagation Delay 3.3 2.0 9.0 11.5 15 12.5 36
PLH CPto Qp 50 | 15 | 60 | 85 | 1.0 | 95 ns .
¢ Propagation Delay 3.3 2.0 8.5 11.0 15 12.0 36
PHL CPto Qp 50 | 15 | 60 | 80 | 10 | 90 ns .
; Propagation Delay 3.3 2.5 9.0 1.5 2.0 12.5 36
PHL MR to Qp, 50 | 15 | 70 | 90 | 15 | 105 | ™ -
*Voltage Range 3.3V is 3.3V £0.3 V.
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
AC OPERATING REQUIREMENTS
74AC 74AC
Tp =-40°C .
Vee? TA = +25°C Fig.
Symbol Parameter ((\:I(): CA =50 pF to +85°C Unit Ng
L CL =50 pF .
Typ Guaranteed Minimum
; Setup Time, HIGH or LOW 3.3 2.5 6.5 7.0 39
s Dp, to CP 50 | 20 5.0 55 ns .
; Hold Time, HIGH or LOW 3.3 1.0 3.0 3.0 39
h Dp to CP 50 | 05 3.0 3.0 ns
o ) 3.3 1.0 5.5 7.0
R Pulse Width, LOW -
tw uise i, 50 | 1.0 5.0 5.0 ns | 36
) 3.3 1.0 5.5 7.0
CP Pulse Width —
tw wee 50 | 1.0 5.0 5.0 S| 36
¢ Recovery Time 3.3 0 25 25 36
rec MR to CP 50 | 0 2.0 2.0 ns -

*Voltage Range 3.3V is 3.3V +0.3 V.
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
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DC CHARACTERISTICS

MC74AC174, MC74ACT174

74ACT 74ACT
v Ta =
Symbol Parameter cc Ta =+25°C —40°C to Unit Conditions
v) o
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 4.5 1.5 2.0 2.0 v VouTt=0.1V
Input Voltage 5.5 1.5 2.0 2.0 orVcc-0.1V
ViL Maximum Low Level 4.5 1.5 0.8 0.8 Y Voyt =01V
Input Voltage 5.5 1.5 0.8 0.8 orVcc—-0.1V
VOH Minimum High Level 4.5 4.49 4.4 4.4 v loyT =-50 uA
Output Voltage 5.5 5.49 5.4 5.4
*VIN=VILorViH
4.5 - 3.86 3.76 \Y | —24 mA
55 - | 486 4.76 OH  _24ma
VoL Maximum Low Level 4.5 0.001 | 0.1 0.1 v louT =50 uA
Output Voltage 5.5 0.001 | 0.1 0.1
*VIN=VILorViH
4.5 - 0.36 0.44 \Y | 24 mA
55 - | o038 0.44 oL 24 mA
IIN Maximum Input
Leakage Current 5.5 - +0.1 1.0 uA Vi =Vcc, GND
AlceT Additional Max. Icc/Input 5.5 0.6 - 1.5 mA Vi=Vgcc-21V
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 5.5 - - 75 mA | VOHD =3.85 V Min
Icc Maximum Quiescent
Supply Current 55 - 8.0 80 uA VIN = 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 Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

74ACT 74ACT
Symbol Parameter v((\:,():* -:;‘t == ;%S;g lﬁ)igs%’oé: Unit ';;g
L=
Min Typ Max | Min Max
fmax ',‘f;’gg;“n'l’yo'“k 50 | 165 | - ~ 140 | - | MHz | 33
tPLH ng?‘t’j%a:on Delay 50 | 15 | - | 105 | 15 [ 115 | ns 3-6
tPHL gr;"t’:%a:"” Delay 50 | 15 | - |105 | 15 | 115 | ns 3-6
tPHL %ﬁi%‘:m Delay 50 | 15 | - | 95 | 15 [ 110 | ns 3-6

*Voltage Range 5.0 Vis 5.0 V £0.5 V.
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MC74AC174, MC74ACT174

AC OPERATING REQUIREMENTS

74ACT 74ACT
Ta =-40°C .
Vee* Ta = +25°C Fig.
Symbol Parameter ((\:,? CA =;0 pF to +85°C Unit Nlcgn
L CL =50 pF :
Typ Guaranteed Minimum
Setup Time, HIGH or LOW _ .
ts Dy, to CP 5.0 1.5 1.5 ns 3-9
Hold Time, HIGH or LOW
th Dy, to CP 5.0 - 2.0 2.0 ns 3-9
tw MR Pulse Width, LOW 5.0 - 3.0 3.5 ns 3-6
CP Pulse Width
tw HIGH or LOW 5.0 - 3.0 3.5 ns 3-6
Recovery Time
trec MR to CP 5.0 - 0.5 0.5 ns 3-6
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
CAPACITANCE
Symbol Parameter V%I,:e Unit Test Conditions
CIN Input Capacitance 4.5 pF Vcc =50V
CpD Power Dissipation Capacitance 85 pF Vcc =50V
MARKING DIAGRAMS
DIP-16 SO-16 TSSOP-16 EIAJ-16
ATATATATATATATE] AARAARARAAARA AHARAR nnoononan
MC74AC174N AC174
AC 74AC174
DO AWLYYWW o AWLYWW 174 ALYW
[ERTAYLPLTLPLY LY HEERHEHHHHE o ALYW TTOTOTOTTD
IEELLL!
ATATATATATATATE] AARARAARAAA AHAARR nnoononan
MC74ACT174N ACT174 74ACT174
DO AWLYYWW o AWLYWW /??I ALYW
[ERTLYLPL LR LY HEERHEHHHHE o ALYW IR
iLLLLL!
A = Assembly Location
WL, L = Wafer Lot
YY,Y =Year

WW, W = Work Week
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MC74AC175, MC74ACT175

Quad D Flip-Flop With
Master Reset

The MC74AC/ACT175 is a high-speed quad D flip—flop. The
device is useful for general flip—flop requirements where clock and
clear inputs are common. The information on the D inputs is
transferred to storage during the LOW—to—HIGH clock transition. The
device has a Master Reset to simultaneously clear all flip—flops, when
MR is low.

The MC74AC/ACT175 consists of four edge—triggered D flip—flops
with individual D inputs and Q and Q outputs. The Clock (CP) and
Master Reset (MR) are common to all flip—flops. Each D input’s state
is transferred to the corresponding flip—flop’s output following the
LOW-to—HIGH Clock (CP) transition. A LOW input to the Master
Reset (MR) will force all Q outputs LOW and Q outputs HIGH
independent of Clock or Data inputs. The MC74AC/ACT175 is useful
for applications where the Clock and Master Reset are common to all
storage elements.

® Qutputs Source/Sink 24 mA
® 'ACT175 Has TTL Compatible Inputs

Voo Q3 Q3 D3 Db Q Q CP

[16] [15] [1a] [1s] [v2] [+1] [10] [o]

D)

L) L2] (3] Lo 5] Lol L] e
MR Q Q Dp Di Q Qf GND
Figure 1. Pinout: 16-Lead Packages

(Top View)
PIN ASSIGNMENT
PIN FUNCTION
Do-D3 Data Inputs
CcP Clock Pulse Input
MR Master Reset Input
Qo-Q3 Outputs
Qp-Q3 Outputs
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A DIP-16
N SUFFIX
16 CASE 648

SO-16
D SUFFIX
CASE 751B

TSSOP-16
DT SUFFIX
1 CASE 948F

EIAJ-16
M SUFFIX
CASE 966

ORDERING INFORMATION

Device Package Shipping
MC74AC175N PDIP-16 25 Units/Rail
MC74ACT175N PDIP-16 25 Units/Rail
MC74AC175D SOIC-16 48 Units/Rail
MC74ACT175D SOIC-16 48 Units/Rail
MC74AC175DR2 SOIC-16 |2500 Tape & Reel
MC74ACT175DR2 | SOIC-16 | 2500 Tape & Reel
MC74AC175DT TSSOP-16 | 96 Units/Rail
MC74ACT175DT | TSSOP-16 96 Units/Rail

MC74AC175DTR2 | TSSOP-16 | 2500 Tape & Reel

MC74ACT175DTR2| TSSOP-16 | 2500 Tape & Reel

MC74AC175M EIAJ-16 50 Units/Rail

DEVICE MARKING INFORMATION

See general marking information in the device marking
section on page 176 of this data sheet.

Publication Order Number:
MC74AC175/D




MC74AC175, MC74ACT175

TRUTH TABLE

Inputs Outputs

CP Qn

X

I

I

Qn
L H
H L
L H
L Qn Qn

=
IIII—:U|
X IX|o

NOTE: H =HIGH Voltage Level,
L = LOW Voltage Level
X = Immaterial
= LOW—to-HIGH Transition of Clock

Figure 2. Logic Symbol

MR CP D3 Do D4 Do
— D Q — D Q — D Q — D Q
gcp @ gcp Q gcp @ gcP Q
cD CD CD CD
03 Q3 Q2 Q Q1 Q4 Q Qo
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
MAXIMUM RATINGS*

Symbol Parameter Value Unit
Vce DC Supply Voltage (Referenced to GND) -0.5t0 +7.0 \
VIN DC Input Voltage (Referenced to GND) -0.5t0Vcc +0.5 \
VouT DC Output Voltage (Referenced to GND) —-0.5toVcc +0.5 \Y
IIN DC Input Current, per Pin +20 mA
louT DC Output Sink/Source Current, per Pin +50 mA
Icc DC V¢ or GND Current per Output Pin +50 mA
Tstg Storage Temperature —65 to +150 °C

*Maximum Ratings are those values beyond which damage to the device may occur. Functional operation should be restricted to the Recom-
mended Operating Conditions.
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MC74AC175, MC74ACT175

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Min Unit
‘AC 2.0 5.0 6.0
Vv Supply Voltage Vv
ce pply Yotag ‘ACT 45 5.0 55
Vin, Vout DC Input Voltage, Output Voltage (Ref. to GND) 0 - \Zele \Y
Vcc @ 3.0V - 150 -
Input Rise and Fall Time (Note 1) _ —
i ’AC Devices except Schmitt Inputs Vcc @45V 40 nsiv
Vcc @55V - 25 -
Input Rise and Fall Time (Note 2) Vcc @45V - 10 -
ty, tf ns/\V
r ’ACT Devices except Schmitt Inputs Vee @ 55V - 8.0 -
Ty Junction Temperature (PDIP) - - 140 °C
TA Operating Ambient Temperature Range -40 25 85 °C
IoH Output Current — HIGH - - —24 mA
loL Output Current — LOW - - 24 mA

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

DC CHARACTERISTICS

74AC 74AC
v Ta=
Symbol Parameter cc Ta = +25°C —40°C to Unit Conditions
v)
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 3.0 1.5 2.1 2.1 VouTt=0.1V
Input Voltage 4.5 225 | 3.15 3.15 \Y orVcc—-0.1V
5.5 2.75 3.85 3.85
VL Maximum Low Level 3.0 15 | 09 0.9 VouT=0.1V
Input Voltage 4.5 225 | 1.35 1.35 \ orVcc—-0.1V
5.5 2.75 | 1.65 1.65
VOH Minimum High Level 3.0 2.99 2.9 2.9 louT =—50 uA
Output Voltage 45 449 | 4.4 4.4 \Y;
55 | 5.49 | 5.4 5.4
*VIN=VjLorVIH
3.0 - 2.56 2.46 v —12mA
4.5 - 3.86 3.76 IoH —24 mA
5.5 - 4.86 4.76 —24 mA
VoL Maximum Low Level 30 [0.002( 0.1 0.1 louT =50 pA
Output Voltage 4.5 0.001 | 0.1 0.1 \
5.5 0.001 0.1 0.1
*VIN=V|LorViH
3.0 - 0.36 0.44 v 12mA
45 - | o036 0.44 IOH 24 mA
5.5 - 0.36 0.44 24 mA
IIN Maximum Input V|=Vcc, GND
Leakage Current 55 - 0.1 1.0 WA
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
tput t
IOHD Output Gurren 55 | - | - 75 mA | Voup =385V Min

*All outputs loaded; thresholds on input associated with output under test.
TMaximum test duration 2.0 ms, one output loaded at a time.

NOTE: I\ andIcc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5V V.
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DC CHARACTERISTICS (continued)

MC74AC175, MC74ACT175

74AC 74AC
Y Ta =
Symbol Parameter cc Ta = +25°C —40°C to Unit Conditions
V) +85°C
Typ Guaranteed Limits
Icc Maximum Quiescent VIN = Vg or GND
Supply Current 55 - 8.0 80 WA
*All outputs loaded; thresholds on input associated with output under test.
tMaximum test duration 2.0 ms, one output loaded at a time.
NOTE: IjyandIcc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5V V.
AC CHARACTERISTICS
74AC 74AC
Tp =-40°C .
Vee* Ta = +25°C Fig.
Symbol Parameter (?I? CA _;0 oF to +85°C Unit Ng
L= CL =50 pF :
Min Typ Max | Min Max
Maximum Clock 3.3 149 - - 139 -
fmax Frequency s0 | 187 | - | - | 187 | - | MHz | 33
t Propagation Delay 3.3 2.0 - 12.0 2.0 13.5 36
PLH CP to Qp or Qp 50 | 15 - 90 | 10 | 95 ns
t Propagation Delay 3.3 2.5 - 13.0 2.0 14.5 ns 36
PHL CP to Qn or Qp 50 | 15 - 95 | 1.5 | 105
t Propagation Delay 3.3 3.0 - 12.5 2.5 13.5 ns 36
PLH MR to Qp, 50 | 20 - 9.0 | 15 | 100
t Propagation Delay 3.3 3.0 - 11.0 25 12,5 ns 36
PHL MR to Qp, 50 | 20 - 85 | 15 | 9.0
AC OPERATING REQUIREMENTS
74AC 74AC
Tp =-40°C .
Vee! Ta = +25°C Fig.
Symbol Parameter ((\:,c): CA =;0 pF to +85°C Unit Ng
L CL =50 pF :
Typ Guaranteed Minimum
N Set-up Time, HIGH or LOW 3.3 - 4.5 4.5 ns 3.9
S Dp to CP 5.0 - 3.0 3.0
; Hold Time, HIGH or LOW 3.3 - 1.0 1.0 ns 39
h Dy, to CP 5.0 - 1.0 1.0
; MR Pulse Width Low 3.3 - 4.5 4.5 36
w 50 | - 35 35 ns
) CP Pulse Width 3.3 - 4.5 5.0 s 36
w 50 | - 35 35 n
Recovery Time 3.3 - 0 0
frec MR to CP. 50 | - 0 0 ns | 36

*Voltage Range 3.3 Vis 3.3V 0.3 V.
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
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DC CHARACTERISTICS

MC74AC175, MC74ACT175

74ACT 74ACT
v Ta =
Symbol Parameter cc Ta =+25°C —40°C to Unit Conditions
v) o
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 4.5 15 2.0 2.0 v VouTt=0.1V
Input Voltage 5.5 1.5 2.0 2.0 orVcc-0.1V
VL Maximum Low Level 4.5 1.5 0.8 0.8 Y Voyt =01V
Input Voltage 5.5 1.5 0.8 0.8 orVcc—-0.1V
VOH Minimum High Level 4.5 4.49 4.4 4.4 v loyT =—-50 pA
Output Voltage 5.5 5.49 5.4 5.4
*VIN=VILorViH
4.5 - 3.86 3.76 \Y | —24 mA
55 - | 486 4.76 OH —24mA
VoL Maximum Low Level 4.5 0.001 | 0.1 0.1 v louT =50 A
Output Voltage 5.5 0.001 | 0.1 0.1
*VIN=VILorViH
45 - 0.36 0.44 \Y | 24 mA
55 - | o036 0.4 OH 24 mA
IIN Maximum Input Vi=Vce, GND
Leakage Current 55 - 0.1 1.0 WA
AlceT Additional Max. Icc/Input 5.5 0.6 - 1.5 mA Vi=Vgcc-21V
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 5.5 - - 75 mA | VOHD =3.85 V Min
Icc Maximum Quiescent VIN = Vg or GND
Supply Current 55 - 8.0 80 KA
*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
74ACT 74ACT
Tp =-40°C .
Vee! Ta = +25°C Fig.
Symbol Parameter ((\:,? CA _;0 pF to +85°C Unit ng
L= CL =50 pF :
Min Typ Max | Min Max
Maximum Clock
fmax Frequency 5.0 175 - - 145 - MHz 3-3
t Propagation Delay 50 | 20 | - |[100 ] 15 | 110 | ns 3-6
PLH CPto Qp ) ' ) ) '
Propagation Delay _ .
tPHL CP 1o Qp, 5.0 2.0 1.0 1.5 12.0 ns 3-6
Propagation Delay _ .
tPHL MR to Qp, or Qp 5.0 2.0 9.5 1.5 10.5 ns 3-6

*Voltage Range 5.0 Vis 5.0 V £0.5 V.

http://onsemi.com

175




MC74AC175, MC74ACT175

AC OPERATING REQUIREMENTS

74ACT 74ACT
Ta =-40°C .
Vee* Ta = +25°C Fig.
Symbol Parameter ((\:,(): CA =;0 oF to +85°C Unit ng
L CL =50 pF .
Typ Guaranteed Minimum
ts (H) | Set—up Time, HIGH or LOW 50 2.0 2.0 39
©L |pntocP ' - 25 25 ns g
; Hold Time, HIGH or LOW 50 10 10 39
h Dp to CP : - : : ns .
MR Pulse Width, LOW
tw wise 50 | - 3.0 4.0 ns 36
CP Pulse Width,
tw HIGH or LOW 5.0 - 3.0 35 ns 3-6
Recovery Time
trec m to CP 5.0 - 0 0 ns 3-6
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
CAPACITANCE
Symbol Parameter V_?\I’:e Unit Test Conditions
CIN Input Capacitance 45 pF Vcc=50V
CpD Power Dissipation Capacitance 45.0 pF Vcc =50V
MARKING DIAGRAMS
DIP-16 SO-16 TSSOP-16 EIAJ-16
aTaTatatatutat! AARAARRAR ARAAAA nonononon
MC74AC175N AC175
D AC 74AC175
o AWLYYWW o AWLYWW 175 ALYW
PLPLTLPL L LPLY HEHHEHEHE o ALYW IR
IEEEEE
ATaTAT AT AT AT Tl AAAAAAARA AaAnng
D MC74ACT175N ACT175 ACT
o AWLYYWW o AWLYWW 175
[PLT LY PR PR LTLY HEHHHUEHE o ALYW
IEEEEE
A = Assembly Location
WL, L = Wafer Lot
YY,Y =Year

WW, W = Work Week
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MC74AC240, MC74ACT240

Octal Buffer/Line Driver
with 3-State Outputs

The MC74AC240/74ACT240 is an octal buffer and line driver
designed to be employed as a memory address driver, clock driver and
bus oriented transmitter or receiver which provides improved PC

board density.

e 3-State Outputs Drive Bus Lines or Buffer Memory Address

Registers
® Qutputs Source/Sink 24 mA

® 'ACT240 Has TTL Compatible Inputs

Vec OEp

[20] [19] [18] [17] [v6] [15] [1a] [1s] [re] [u]

[

LUy
—

//////l_l

L] Led [s] [af Ls] [e] [7] Lo

m

GND

OE4
Figure 1. Pinout: 20-Lead Packages Conductors
(Top View)
TRUTH TABLE
Inputs Outputs
OE4 | D | (Pins 12,14, 16, 18)
L L H
L H L
H X 4

NOTE: H =HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial
Z = High Impedance

TRUTH TABLE
Inputs Outputs
OEs | D (Pins 3,5, 7, 9)
L L H
L H L
H X 4

NOTE: H =HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial
Z = High Impedance

© Semiconductor Components Industries, LLC, 2001

May, 2001 — Rev. 5
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PDIP-20
N SUFFIX
CASE 738

20

S0-20
DW SUFFIX
CASE 751

TSSOP-20
DT SUFFIX
CASE 948E

EIAJ-20
M SUFFIX
CASE 967

ORDERING INFORMATION

Device Package Shipping
MC74AC240N PDIP-20 18 Units/Rail
MC74ACT240N PDIP-20 18 Units/Rail
MC74AC240DW SOIC-20 38 Units/Rail

MC74AC240DWR2 | SOIC-20

1000 Tape & Reel

MC74ACT240DW SOIC-20

38 Units/Rail

MC74ACT240DWR2 | SOIC-20

1000 Tape & Reel

MC74AC240DT TSSOP-20

75 Units/Rail

MC74AC240DTR2 | TSSOP-20

2500 Tape & Reel

MC74ACT240DT TSSOP-20

75 Units/Rail

MC74ACT240DTR2 | TSSOP-20

2500 Tape & Reel

MC74AC240M EIAJ-20 40 Units/Rail
MC74AC240MEL EIAJ-20 | 2000 Tape & Reel
MC74ACT240M EIAJ-20 40 Units/Rail
MC74ACT240MEL EIAJ-20 | 2000 Tape & Reel

DEVICE MARKING INFORMATION

See general marking information in the device marking

section on page 181 of this data sheet.

Publication Order Number:

MC74AC240/D




MC74AC240, MC74ACT240

MAXIMUM RATINGS*

Symbol Parameter Value Unit
\ele DC Supply Voltage (Referenced to GND) -0.5t0 +7.0 Vv
VIN DC Input Voltage (Referenced to GND) -0.5to Vg +0.5 Vv
VouT DC Output Voltage (Referenced to GND) -0.5to Vg +0.5 \
IIN DC Input Current, per Pin +20 mA
louT DC Output Sink/Source Current, per Pin 50 mA
Icc DC Vg or GND Current per Output Pin +50 mA
Tstg Storage Temperature —65 to +150 °C

*Maximum Ratings are those values beyond which damage to the device may occur. Functional operation should be restricted to the Recom-
mended Operating Conditions.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
‘AC 2.0 5.0 6.0
Vv Supply Voltage \
ce PRIy Yotagd 'ACT 45 5.0 5.5
VIN, VouT | DC Input Voltage, Output Voltage (Ref. to GND) 0 - Vce \
Vcec @ 3.0V - 150 -
Input Rise and Fall Time (Note 1) — —
1 ’AC Devices except Schmitt Inputs Vcc@4sv 40 nsiV
Vcc @55V - 25 -
. Input Rise and Fall Time (Note 2) Vcc @45V - 10 - NV
r i ’ACT Devices except Schmitt Inputs Vee @ 55V - 8.0 -
Ty Junction Temperature (PDIP) - - 140 °C
TA Operating Ambient Temperature Range -40 25 85 °C
IoH Output Current — High - - —24 mA
loL Output Current — Low - - 24 mA

1. V|N from 30% to 70% Vcc; see individual Data Sheets for devices that differ from the typical input rise and fall times.
2. V|N from 0.8 V to 2.0 V; see individual Data Sheets for devices that differ from the typical input rise and fall times.
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DC CHARACTERISTICS

MC74AC240, MC74ACT240

74AC 74AC
v Ta =
Symbol Parameter (3;3 T = +25°C -40°C to Unit Conditions
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 3.0 1.5 2.1 2.1 VouTt=0.1V
Input Voltage 4.5 2.25 | 3.15 3.15 \ orVcc-0.1V
55 275 | 3.85 3.85
ViL Maximum Low Level 3.0 1.5 0.9 0.9 Voyt=0.1V
Input Voltage 4.5 225 | 1.35 1.35 \ orVcc—-0.1V
5.5 275 | 1.65 1.65
VOH Minimum High Level 3.0 2.99 2.9 2.9 loyT =-50 uA
Output Voltage 4.5 4.49 | 4.4 4.4 Y,
5.5 5.49 5.4 5.4
"VIN=ViLorViH
3.0 - 2.56 2.46 v —-12mA
4.5 - 3.86 3.76 IOH —24 mA
55 - 4.86 4.76 —24 mA
VoL Maximum Low Level 3.0 0.002 | 0.1 0.1 loyT =50 LA
Output Voltage 4.5 0.001 | 0.1 0.1 Vv
55 0.001 | 0.1 0.1
*VIN=VILorViH
3.0 - 0.36 0.44 v 12 mA
4.5 - 0.36 0.44 loL 24 mA
55 - 0.36 0.44 24 mA
IIN Maximum Input +0.1 +1.0 A Vi<V GND
Leakage Current 5.5 - = =1 W I=VCC:
loz Maximum V| (OE) =V|L, VIH
3-State 5.5 - 10.5 +5.0 HA V| =Vcc, GND
Current Vo =Vce, GND
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
tput t
IOHD Output Curren 5.5 - - 75 mA | VoHD =3.85 V Min
Icc Maximum Quiescent
Supply Current 55 - 8.0 80 UA VIN =Vcc 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: IjyandIcc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5V V.
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MC74AC240, MC74ACT240

AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

74AC 74AC
Tp =-40°C -
Vee! Ta = +25°C Fig.
Symbol Parameter ((\:,(): CA =;0 pF to +85°C Unit Nlcgn
L CL =50 pF .
Min Typ Max | Min Max
¢ Propagation Delay 3.3 1.5 6.0 8.0 1.0 9.0 3.5
PLH Data to Output 50 | 15 | 45 | 65 | 10 | 70 ns .
¢ Propagation Delay 3.3 1.5 5.5 8.0 1.0 8.5 3.5
PHL Data to Output 50 | 15 | 45 | 60 | 1.0 | 65 ns -
¢ Outout Enable Ti 3.3 1.5 6.0 10.5 1.0 11.0 a7
PZH utput Enable Time 50 | 15 | 50 | 70 | 10 | 80 | ™ -
. 3.3 1.5 7.0 10.0 1.0 11.0
tpzL Output Enable Time 50 15 55 8.0 10 85 ns 3-8
¢ Outout Disable Ti 3.3 1.5 7.0 10.0 1.0 10.5 87
PHZ Wiput Disable Time 50 | 15 | 65 | 90 | 1.0 | 95 ns -
¢ Output Disable Ti 3.3 1.5 7.5 10.5 1.0 1.5 a8
PLZ Hiput Lisable Time 50 | 1.5 | 65 | 90 | 1.0 | 95 ns -
* Voltage Range 3.3V is 3.3V 0.3 V.
Voltage Range 5.0 Vis 5.0 V+£0.5 V.
DC CHARACTERISTICS
74ACT 74ACT
TA =
Vce
Symbol Parameter Ta = +25°C —40°C to Unit Conditions
v) 0
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 4.5 1.5 2.0 2.0 v Vouyt=0.1V
Input Voltage 5.5 1.5 2.0 2.0 orVcc—-0.1V
VIL Maximum Low Level 4.5 1.5 0.8 0.8 v VoyTt=0.1V
Input Voltage 5.5 1.5 0.8 0.8 orVcc—-0.1V
VOH Minimum High Level 4.5 4.49 4.4 4.4 v loyT =-50 uA
Output Voltage 55 5.49 5.4 5.4
*VIN=V|LorViH
4.5 - 3.86 3.76 Vv | —24 mA
5.5 - | 486 4.76 OH  _24mA
VoL Maximum Low Level 4.5 0.001 | 0.1 0.1 y loyT =50 LA
Output Voltage 5.5 0.001 | 0.1 0.1
*VIN=VjLorVIH
4.5 - 0.36 0.44 \Y | 24 mA
5.5 - | o036 0.44 oL 24 mA
IIN Maximum Input
Leakage Current 5.5 - +0.1 +1.0 UA V|=Vce, GND
AlceT Additional Max. Igc/Input 5.5 0.6 - 1.5 mA Vi=Vggc-21V
loz Maximum V| (OE) = V|, VIH
3-State 55 - | #05 5.0 A V|i=Vce, GND
Current Vo =Vce, GND
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 55 | - | - 75 mA | Voup =385V Min
Icc Maximum Quiescent
Supply Current 5.5 - 8.0 80 A VIN =Vcc 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.
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MC74AC240, MC74ACT240

AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

74ACT 7T4ACT
Tp =-40°C .
Vee! Ta = +25°C Fig.
Symbol Parameter ((\:,? CA =;0 pF to +85°C Unit Nlcgn
L CL =50 pF :
Min Typ Max | Min Max
Propagation Delay o
tPLH Data to Output 5.0 1.5 6.0 8.5 1.5 9.5 ns 3-5
Propagation Delay .
tPHL Data to Output 5.0 1.5 5.5 7.5 1.5 8.5 ns 3-5
tpzH Output Enable Time 5.0 1.5 7.0 8.5 1.0 9.5 ns 3-7
tpzL Output Enable Time 5.0 2.0 7.0 9.5 1.5 10.5 ns 3-8
tPHZ Output Disable Time 5.0 2.0 8.0 9.5 2.0 10.5 ns 3-7
tpLz Output Disable Time 5.0 2.5 6.5 10.0 2.0 10.5 ns 3-8
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
CAPACITANCE
Symbol Parameter V%I/:e Unit Test Conditions
CIN Input Capacitance 4.5 pF Vcc =50V
CpD Power Dissipation Capacitance 45 pF Vcc =50V
MARKING DIAGRAMS
PDIP-20 S0-20 TSSOP-20 EIAJ-20
I I O e I e e B e B e O e |'||'||'||'||'||'||'||'||'||'|
MC74AC240N AC240 HA0RARARE AAC240
0 AWLYYWW AWLYYWW AC 4
240 AWLYWW
LA AT AT L LT LT
o ALYW TU00000000
iERERERERE
g o oy o goonnononononn
MC74ACT240N ACT240 AERRTERS
AWLYYWW ACT 74ACT240
0 AwLYYww AWLYWW
LA AT AT L LT LT 240
o ALYW Toooooooog
iERERERERE
A = Assembly Location
WL, L = Wafer Lot
YY,Y =Year

WW, W = Work Week
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MC74AC244, MC74ACT244

Octal Buffer/Line Driver
with 3-State Outputs

The MC74AC244/74ACT244 is an octal buffer and line driver
designed to be employed as a memory address driver, clock driver and
bus oriented transmitter/receiver which provides improved PC board

density.

® 3-State Outputs Drive Bus Lines or Buffer Memory Address

Registers
® Qutputs Source/Sink 24 mA

® 'ACT244 Has TTL Compatible Inputs

Vee OEz

[20] [1o] [18] [17] [v6] [15] [1a] [1s] [re] [ur]

o TLITRIT

i

Tl S et Sl et

L] L [sl [a] Ls] Te] [2] L] [o] L]

OE4
Figure 1. Pinout: 20-Lead Packages Conductors
(Top View)
TRUTH TABLE
Inputs Outputs
OE4 | D | (Pins 12,14, 16, 18)
L L L
L [ H H
H X 4

NOTE: H =HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial
Z = High Impedance

TRUTH TABLE
Inputs Outputs
OEs | D (Pins 3, 5,7, 9)
L L L
L H H
H X z

NOTE: H =HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial
Z = High Impedance

© Semiconductor Components Industries, LLC, 2001

May, 2001 — Rev. 5

ON Semiconductor™
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PDIP-20
N SUFFIX
CASE 738

S0-20
DW SUFFIX
CASE 751

TSSOP-20
DT SUFFIX
CASE 948E

EIAJ-20
M SUFFIX
CASE 967

ORDERING INFORMATION

Device Package Shipping
MC74AC244N PDIP-20 18 Units/Rail
MC74ACT244N PDIP-20 18 Units/Rail
MC74AC244DW SOIC-20 38 Units/Rail
MC74AC244DWR2 | SOIC-20 |1000 Tape & Reel
MC74ACT244DW SOIC-20 38 Units/Rail
MC74ACT244DWR2 | SOIC—-20 |1000 Tape & Reel
MC74AC244DT TSSOP-20 75 Units/Rail
MC74AC244DTR2 | TSSOP-20 | 2500 Tape & Reel
MC74ACT244DT TSSOP-20 75 Units/Rail
MC74ACT244DTR2 | TSSOP—-20 | 2500 Tape & Reel
MC74AC244M EIAJ-20 40 Units/Rail
MC74AC244MEL EIAJ-20 |2000 Tape & Reel
MC74ACT244M EIAJ-20 40 Units/Rail
MC74ACT244MEL EIAJ-20 |2000 Tape & Reel

DEVICE MARKING INFORMATION

See general marking information in the device marking

section on page 186 of this data sheet.

Publication Order Number:

MC74AC244/D




MC74AC244, MC74ACT244

MAXIMUM RATINGS*

Symbol Parameter Value Unit
\ele DC Supply Voltage (Referenced to GND) -0.5t0 +7.0 Vv
VIN DC Input Voltage (Referenced to GND) -0.5to Vg +0.5 Vv
VouT DC Output Voltage (Referenced to GND) -0.5to Vg +0.5 \
IIN DC Input Current, per Pin +20 mA
louT DC Output Sink/Source Current, per Pin 50 mA
Icc DC Vg or GND Current per Output Pin +50 mA
Tstg Storage Temperature —65 to +150 °C

*Maximum Ratings are those values beyond which damage to the device may occur. Functional operation should be restricted to the Recom-
mended Operating Conditions.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
‘AC 2.0 5.0 6.0
Vv Supply Voltage \
ce PRIy Yotagd 'ACT 45 5.0 5.5
VIN, VouT | DC Input Voltage, Output Voltage (Ref. to GND) 0 - Vce \
Vcec @ 3.0V - 150 -
Input Rise and Fall Time (Note 1) — —
1 ’AC Devices except Schmitt Inputs Vcc@4sv 40 nsiV
Vcc @55V - 25 -
. Input Rise and Fall Time (Note 2) Vcc @45V - 10 - NV
r i ’ACT Devices except Schmitt Inputs Vee @ 55V - 8.0 -
Ty Junction Temperature (PDIP) - - 140 °C
TA Operating Ambient Temperature Range -40 25 85 °C
IoH Output Current — High - - —24 mA
loL Output Current — Low - - 24 mA

1. V|N from 30% to 70% Vcc; see individual Data Sheets for devices that differ from the typical input rise and fall times.
2. V|N from 0.8 V to 2.0 V; see individual Data Sheets for devices that differ from the typical input rise and fall times.
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DC CHARACTERISTICS

MC74AC244, MC74ACT244

74AC 74AC
v Ta =
Symbol Parameter (3;3 T = +25°C -40°C to Unit Conditions
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 3.0 1.5 2.1 2.1 VouTt=0.1V
Input Voltage 4.5 2.25 | 3.15 3.15 \ orVcc-0.1V
55 275 | 3.85 3.85
ViL Maximum Low Level 3.0 1.5 0.9 0.9 Voyt=0.1V
Input Voltage 4.5 225 | 1.35 1.35 \ orVcc—-0.1V
5.5 275 | 1.65 1.65
VOH Minimum High Level 3.0 2.99 2.9 2.9 loyT =-50 uA
Output Voltage 4.5 4.49 | 4.4 4.4 Y,
5.5 5.49 5.4 5.4
"VIN=ViLorViH
3.0 - 2.56 2.46 v —-12mA
4.5 - 3.86 3.76 IOH —24 mA
55 - 4.86 4.76 —24 mA
VoL Maximum Low Level 3.0 0.002 | 0.1 0.1 loyT =50 LA
Output Voltage 4.5 0.001 | 0.1 0.1 Vv
55 0.001 | 0.1 0.1
*VIN=VILorViH
3.0 - 0.36 0.44 v 12 mA
4.5 - 0.36 0.44 loL 24 mA
55 - 0.36 0.44 24 mA
IIN Maximum Input +0.1 +1.0 A Vi<V GND
Leakage Current 5.5 - = =1 W I=VCC:
loz Maximum V| (OE) =V|L, VIH
3-State 5.5 - 10.5 +5.0 HA V| =Vcc, GND
Current Vo =Vce, GND
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
tput t
IOHD Output Curren 5.5 - - 75 mA | VoHD =3.85 V Min
Icc Maximum Quiescent
Supply Current 55 - 8.0 80 UA VIN =Vcc 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: IjyandIcc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5V V.
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MC74AC244, MC74ACT244

AC CHARACTERISTICS (For Figures and Waveforms — See Section 3)

74AC 74AC
T = -40°C .
Vee* TA = +25°C Fig.
Symbol Parameter ((\:,(): CA =;0 pF to +85°C Unit Nlcgn
L CL =50 pF .
Min Typ Max | Min Max
¢ Propagation Delay 3.3 2.0 6.5 9.0 15 10.0 3.5
PLH Data to Output 50 | 15 | 50 | 70 | 10 | 75 ns .
¢ Propagation Delay 3.3 2.0 6.5 9.0 2.0 10.0 3.5
PHL Data to Output 50 | 15 | 50 | 70 | 10 | 75 ns -
N Outout Enable Ti 3.3 2.0 6.0 10.5 15 11.0 37
PZH utput Enable Time 50 | 15 | 50 | 70 | 15 | 80 | ™ -
. 3.3 2.5 7.5 10.0 2.0 11.0
tpzL Output Enable Time 50 15 55 8.0 15 85 ns 3-8
N Output Disable Ti 3.3 3.0 7.0 10.0 15 10.5 37
PHZ Wiput Disable Time 50 | 25 | 65 | 90 | 1.0 | 95 ns -
N Output Disable Ti 3.3 2.5 7.5 10.5 25 1.5 38
PLZ Hiput Lisable Time 50 | 20 [ 65 | 90 | 20 [ 95 | ™ -
*Voltage Range 3.3V is 3.3V £0.3 V.
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
DC CHARACTERISTICS
74ACT 74ACT
Ta =
Vce
Symbol Parameter Ta = +25°C —40°C to Unit Conditions
v) o
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 4.5 15 2.0 2.0 v VouTt=0.1V
Input Voltage 5.5 1.5 2.0 2.0 orVcc—-0.1V
ViL Maximum Low Level 4.5 15 0.8 0.8 v VouTt=0.1V
Input Voltage 5.5 1.5 0.8 0.8 orVcc-0.1V
VOH Minimum High Level 4.5 4.49 4.4 4.4 v loyT =-50 uA
Output Voltage 5.5 5.49 5.4 5.4
*VIN=ViLorViH
4.5 - 3.86 3.76 \Y | —24 mA
55 - | 486 476 OH  _24mA
VoL Maximum Low Level 4.5 0.001 | 0.1 0.1 v loyT =50 A
Output Voltage 5.5 0.001 | 0.1 0.1
*VIN=VILorViH
4.5 - 0.36 0.44 \Y | 24 mA
55 - | o036 0.44 oL 24 mA
N Maximum Input 5.5 +0.1 +1.0 A |V|=Vee, GND
Leakage Current : - - =l W |=VCGC
AlccT Additional Max. Icc/Input 5.5 0.6 - 1.5 mA Vi=Vgc-21V
loz Maximum V| (OE) =V|L, VIH
3-State 5.5 - 10.5 +5.0 HA V| =Vcc, GND
Current Vo = Vg, GND
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 55 - - 75 mA | VOHD = 3.85 V Min
Icc Maximum Quiescent
Supply Current 55 - 8.0 80 UA VIN = 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.
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MC74AC244, MC74ACT244

AC CHARACTERISTICS (For Figures and Waveforms — See Section 3)

74ACT 74ACT
Tp =-40°C .
Vee! Ta = +25°C Fig.
Symbol Parameter ((\:,? CA =;0 pF to +85°C Unit Nlcgn
L CL =50 pF :
Min Typ Max | Min Max
t Propagation Delay 50 | 20 | 65 | 90 | 15 [ 100 | ns 35
PLH Data to Output ’ ' ’ ' ’ ’
Propagation Delay .
tPHL Data to Output 5.0 2.0 7.0 9.0 1.5 10.0 ns 3-5
tpzH Output Enable Time 5.0 1.5 6.0 8.5 1.0 9.5 ns 3-7
tpzL Output Enable Time 5.0 2.0 7.0 9.5 1.5 10.5 ns 3-8
tPHZ Output Disable Time 5.0 2.0 7.0 9.5 1.5 10.5 ns 3-7
tpLz Output Disable Time 5.0 2.5 7.5 10.0 2.0 10.5 ns 3-8
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
CAPACITANCE
Symbol Parameter V%I/:e Unit Test Conditions
CIN Input Capacitance 4.5 pF Vcc =50V
CpD Power Dissipation Capacitance 45 pF Vcc =50V
MARKING DIAGRAMS
PDIP-20 S0-20 TSSOP-20 EIAJ-20
e e I o e e O e O e e O e nonnonnoonn
MC74AC244N AC244 HA0RAAARE AAC244
0 AWLYYWW AWLYYWW AC 4
244 AWLYWW
LA T AT LR LT
o ALYW TU00000000
iERERERERE
e ™ gononnnoaonnn
MC74ACT244N ACT244 AA0RRAARE
AWLYYWW ACT 74ACT244
0 AwLYYWW AWLYWW
LA T AT LR LT 244
o ALYW TOooooooog
iERERERERE
A = Assembly Location
WL, L = Wafer Lot
YY,Y =Year

WW, W = Work Week
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MC74AC245, MC74ACT245

Octal Bidirectional
Transceiver with 3-State
Inputs/Outputs

The MC74AC245/74ACT245 contains eight non—inverting
bidirectional buffers with 3-state outputs and is intended for
bus—oriented applications. Current sinking capability is 24 mA at both
the A and B ports. The Transmit/Receive (T/R) input determines the
direction of data flow through the bidirectional transceiver. Transmit
(active—HIGH) enables data from A ports to B ports; Receive
(active—-LOW) enables data from B ports to A ports. The Output
Enable input, when HIGH, disables both A and B ports by placing
them in a High Z condition.

® Noninverting Buffers

® Bidirectional Data Path

® A and B Outputs Source/Sink 24 mA
® 'ACT245 Has TTL Compatible Inputs

B2

—_

Bo B

[17] [te]

—ﬁzr&mﬂr&r&n‘z
EfJ -

j%\
HE
2]

Vee
|_|

L

=

TR Ay As Ag A7 GND
Figure 1.

PIN ASSIGNMENT
PIN FUNCTION
OE Output Enable Input
TR Transmit/Receive Input
Ap-A7 Side A 3-State Inputs or 3—State Outputs
Bo-B7 Side B 3—State Inputs or 3—State Outputs
TRUTH TABLES

Inputs
— — Outputs
OE | T/R

L L [ Bus B Data to Bus A

L H | Bus A Data to Bus B

H X | High Z State

H = HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial
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PDIP-20
N SUFFIX
CASE 738

20

S0-20
DW SUFFIX
CASE 751

TSSOP-20
DT SUFFIX
CASE 948E

EIAJ-20
M SUFFIX
CASE 967

ORDERING INFORMATION

Device Package Shipping
MC74AC245N PDIP-20 18 Units/Rail
MC74ACT245N PDIP-20 18 Units/Rail

MC74AC245DW SOIC-20 38 Units/Rail

MC74AC245DWR2 | SOIC-20 |1000 Tape & Reel

MC74ACT245DW SOIC-20 38 Units/Rail

MC74ACT245DWR2 | SOIC-20 | 1000 Tape & Reel

MC74AC245DT TSSOP-20 75 Units/Rail

MC74AC245DTR2 | TSSOP-20 | 2500 Tape & Reel

MC74ACT245DT TSSOP-20 75 Units/Rail

MC74ACT245DTR2 | TSSOP-20 | 2500 Tape & Reel

MC74AC245M EIAJ-20 40 Units/Rail

MC74AC245MEL EIAJ-20 | 2000 Tape & Reel

MC74ACT245M EIAJ-20 40 Units/Rail

MC74ACT245MEL EIAJ-20 | 2000 Tape & Reel

DEVICE MARKING INFORMATION

See general marking information in the device marking
section on page 192 of this data sheet.

Publication Order Number:
MC74AC245/D




MC74AC245, MC74ACT245

MAXIMUM RATINGS*

Symbol Parameter Value Unit
\ele DC Supply Voltage (Referenced to GND) -0.5t0 +7.0 Vv
VIN DC Input Voltage (Referenced to GND) -0.5to Vg +0.5 Vv
VouT DC Output Voltage (Referenced to GND) -0.5to Vg +0.5 \
IIN DC Input Current, per Pin +20 mA
louT DC Output Sink/Source Current, per Pin 50 mA
Icc DC Vg or GND Current per Output Pin +50 mA
Tstg Storage Temperature —65 to +150 °C

*Maximum Ratings are those values beyond which damage to the device may occur. Functional operation should be restricted to the
Recommended Operating Conditions.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
‘AC 2.0 5.0 6.0
Vv Supply Voltage \
ce PRIy Yotagd 'ACT 45 5.0 5.5
VIN, VouT | DC Input Voltage, Output Voltage (Ref. to GND) 0 - Vce \
Vcec @ 3.0V - 150 -
Input Rise and Fall Time (Note 1) — —
1 ’AC Devices except Schmitt Inputs Vcc@4sv 40 nsiV
Vcc @55V - 25 -
. Input Rise and Fall Time (Note 2) Vcc @45V - 10 - NV
r i ’ACT Devices except Schmitt Inputs Vee @ 55V - 8.0 -
Ty Junction Temperature (PDIP) - - 140 °C
TA Operating Ambient Temperature Range -40 25 85 °C
IoH Output Current — High - - —24 mA
loL Output Current — Low - - 24 mA

1. V|N from 30% to 70% Vcc; see individual Data Sheets for devices that differ from the typical input rise and fall times.
2. V|N from 0.8 V to 2.0 V; see individual Data Sheets for devices that differ from the typical input rise and fall times.
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DC CHARACTERISTICS

MC74AC245, MC74ACT245

74AC 74AC
v Ta =
Symbol Parameter (3;3 T = +25°C -40°C to Unit Conditions
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 3.0 1.5 2.1 2.1 VouTt=0.1V
Input Voltage 4.5 2.25 | 3.15 3.15 \ orVcc-0.1V
55 275 | 3.85 3.85
ViL Maximum Low Level 3.0 1.5 0.9 0.9 Voyt=0.1V
Input Voltage 4.5 225 | 1.35 1.35 \ orVcc—-0.1V
5.5 275 | 1.65 1.65
VOH Minimum High Level 3.0 2.99 2.9 2.9 loyT =-50 uA
Output Voltage 4.5 4.49 | 4.4 4.4 Y,
5.5 5.49 5.4 5.4
"VIN=ViLorViH
3.0 - 2.56 2.46 v —-12mA
4.5 - 3.86 3.76 IOH —24 mA
55 - 4.86 4.76 —24 mA
VoL Maximum Low Level 3.0 0.002 | 0.1 0.1 loyT =50 LA
Output Voltage 4.5 0.001 | 0.1 0.1 Vv
55 0.001 | 0.1 0.1
*VIN=VILorViH
3.0 - 0.36 0.44 v 12 mA
4.5 - 0.36 0.44 loL 24 mA
55 - 0.36 0.44 24 mA
IIN Maximum Input +0.1 +1.0 A Vi<V GND
Leakage Current 5.5 - = =1 W I=VCC:
lozT Maximum V| (OE) =V|L, VIH
3-State 5.5 - 10.6 +6.0 HA V| =Vcc, GND
Current Vo =Vce, GND
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
tput t
IOHD Output Curren 5.5 - - 75 mA | VoHD =3.85 V Min
Icc Maximum Quiescent
Supply Current 55 - 8.0 80.0 UA VIN =Vcc 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: I|NandIcc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5V V.
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MC74AC245, MC74ACT245

AC CHARACTERISTICS (For Figures and Waveforms — See Section 3)

74AC 74AC
T = -40°C .
Vee?! Ta = +25°C Fig.
Symbol Parameter ((\:,(): CA =;0 pF to +85°C Unit Nlcgn
L CL =50 pF .
Min Typ Max | Min Max
¢ Propagation Delay 3.3 1.5 5.0 8.5 1.0 9.0 3.5
PLH An to Bpy or By, to Ap, 50 | 15 | 35 | 65 | 1.0 | 70 ns .
¢ Propagation Delay 3.3 1.5 5.0 8.5 1.0 9.0 3.5
PHL Ap to Bpy of By, to Ap, 50 | 15 | 35 | 60 | 10 | 70 ns .
N Outout Enable Ti 3.3 2.5 7.0 11.5 2.0 12.5 37
PZH utput Enable Time 50 | 15 | 50 | 85 | 10 [ 90 | ™ -
. 3.3 2.5 7.5 12.0 2.0 13.5
tpzL Output Enable Time 50 15 55 90 10 95 ns 3-8
N Output Disable Ti 3.3 2.0 6.5 12.0 1.0 12.5 37
PHZ Hiput Lisable Time 50 | 15 | 55 | 90 | 1.0 [ 100 | ™ g
N Output Disable Ti 3.3 2.0 7.0 11.5 1.5 13.0 38
PLZ uiput bisable fime 50 | 15 | 55 | 90 | 10 [100 | " -
*Voltage Range 3.3V is 3.3V £0.3 V.
Voltage Range 5.0 Vis 5.0V £0.5 V.
DC CHARACTERISTICS
74ACT 74ACT
Ta =
Vee
Symbol Parameter Ta =+25°C —40°C to Unit Conditions
v) o
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 4.5 1.5 2.0 2.0 v VouyTt=0.1V
Input Voltage 5.5 1.5 2.0 2.0 orVcc—-0.1V
ViL Maximum Low Level 45 15 | 08 0.8 v VouT=0.1V
Input Voltage 5.5 1.5 0.8 0.8 orVcc—-0.1V
VOH Minimum High Level 4.5 4.49 4.4 4.4 v loyT =-50 uA
Output Voltage 5.5 5.49 5.4 5.4
*VIN=ViLorViH
4.5 - 3.86 3.76 \ | 24 mA
55 - | 486 4.76 OH  _24ma
VoL Maximum Low Level 4.5 0.001 | 0.1 0.1 v louT =50 A
Output Voltage 5.5 0.001 | 0.1 0.1
*VIN=VILorViH
4.5 - 0.36 0.44 \ | 24 mA
55 - | o038 0.44 oL 24 mA
IN Maximum Input 55 0.1 +1.0 A |V|=Vce, GND
Leakage Current : B B = H I=VCC:
AlceT Additional Max. Icc/Input 5.5 0.6 - 1.5 mA Vi=Vgcc-21V
lozT Maximum V) (OE) =V|L, VIH
3-State 5.5 - 10.6 +6.0 HA V| =Vcc, GND
Current Vo = Ve, GND
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 5.5 - - 75 mA | VoHD =3.85 V Min
Icc Maximum Quiescent
Supply Current 55 - 8.0 80.0 UA VIN = 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.
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MC74AC245, MC74ACT245

AC CHARACTERISTICS (For Figures and Waveforms — See Section 3)

74ACT 74ACT
Ta =-40°C .
Vee?! Ta = +25°C Fig.
Symbol Parameter ((\:,? CA =;0 pF to +85°C Unit Nlcgn
L CL =50 pF :
Min Typ Max | Min Max
Propagation Delay o
tPLH Ap to B or B, to Ap 5.0 1.5 4.0 75 1.5 8.0 ns 3-5
Propagation Delay .
tPHL An 1o By, or By to Ap 5.0 1.5 4.0 8.0 1.0 9.0 ns 3-5
tpzH Output Enable Time 5.0 1.5 5.0 10 1.5 11.0 ns 3-7
tpzL Output Enable Time 5.0 1.5 5.5 10 1.5 12.0 ns 3-8
tPHZ Output Disable Time 5.0 1.5 5.5 10 1.0 11.0 ns 3-7
tpLz Output Disable Time 5.0 2.0 5.0 10 1.5 11.0 ns 3-8
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
CAPACITANCE
Symbol Parameter V%I/:e Unit Test Conditions
CIN Input Capacitance 4.5 pF Vcc =50V
Ci/o Input/Output Capacitance 15 pF Vcc =50V
Cpp Power Dissipation Capacitance 45 pF Vcec =50V
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MC74AC245, MC74ACT245

MARKING DIAGRAMS

EIAJ-20
nonononnaon

74AC245
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A = Assembly Location

WL, L = Wafer Lot

YY,Y =Year

WW, W = Work Week
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MC74AC253, MC74ACT253

Dual 4-Input Multiplexer
with 3-State Outputs

The MC74AC253/74ACT253 is a dual 4—input multiplexer with
3—state outputs. It can select two bits of data from four sources using
common select inputs. The outputs may be individually switched to a
high impedance state with a HIGH on the respective Output Enable
(OE) inputs, allowing the outputs to interface directly with bus
oriented systems.

® Multifunctional Capability

® Noninverting 3—State Outputs

® Qutputs Source/Sink 24 mA

® 'ACT253 Has TTL Compatible Inputs

Vec OEp Sop Igp b b lob  Zp

[16] [15] [1a] [1a] [v2] [11] [10] [o]

L) Lef [ef [ef [s] Le] L2 L]

OEa St Iza la Ma loa Za GND
Figure 1. Pinout: 16—Lead Packages Conductors

(Top View)
PIN NAME
PIN FUNCTION
loa—13a Side A Data Inputs
lob—13p Side B Data Inputs
So, S1 Common Select Inputs
OEg, Side A Output Enable Input
OEp Side B Output Enable Input
Za,Zp 3-State Outputs
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ORDERING INFORMATION

Device Package Shipping
MC74AC253N PDIP-16 25 Units/Rail
MC74ACT253N PDIP-16 25 Units/Rail
MC74AC253D SOIC-16 48 Units/Rail
MC74ACT253D SOIC-16 48 Units/Rail
MC74AC253DR2 SOIC-16 |2500 Tape & Reel
MC74ACT253DR2 | SOIC-16 |2500 Tape & Reel
MC74AC253DT TSSOP-16 96 Units/Rail
MC74ACT253DT | TSSOP-16 96 Units/Rail
MC74AC253DTR2 | TSSOP-16 | 2500 Tape & Reel
MC74ACT253DTR2| TSSOP-16 | 2500 Tape & Reel
MC74AC253M EIAJ-16 50 Units/Rail
MC74ACT253M EIAJ-16 50 Units/Rail
MC74AC253MEL EIAJ-16 |[2000 Tape & Reel
MC74ACT253MEL | EIAJ-16 | 2000 Tape & Reel

DEVICE MARKING INFORMATION

See general marking information in the device marking
section on page 199 of this data sheet.

Publication Order Number:

MC74AC253/D




MC74AC253, MC74ACT253

TRUTH TABLE

Select
Inputs

Output

Data Inputs Enable

Outputs
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X XX XX XIr X
XX XX Ir X X X
X X I r X X X X X
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Address inputs Sg and S4 are common to both sections.

H = HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial

Z = High Impedance

FUNCTIONAL DESCRIPTION

The MC74AC253/74ACT253 contains two identical
4—input multiplexers with 3—state outputs. They select two
bits from four sources selected by common Select inputs (S,
S1). The 4-input multiplexers have individual Output
Enable (OE,, OEp) inputs which, when HIGH, force the
outputs to a high impedance (High Z) state. This device is the
logic implementation of a 2—pole, 4—position switch, where
the position of the switch is determined by the logic levels

<b-

NEEEEEEEY

SOEa loa 11a I2a 13a lob 1b l2p I3p OEp
—1 So

S4

Zy Zp

Figure 2. Logic Symbol

supplied to the two select inputs. The logic equations for the
outputs are shown:

Zy = OEae(l0a*S1+Sp+1a+S1+So+
~ 12a251+S0+13a+S1S0)

Zb = OEb-('OboS1 'S_O+I1 boS1 'SO+
12eS1¢S+13peS1+S()

If the outputs of 3—state devices are tied together, all but
one device must be in the high impedance state to avoid high
currents that would exceed the maximum ratings. Designers
should ensure that Output Enable signals to 3—state devices
whose outputs are tied together are designed so that there is
no overlap.

S4 I3a l2a Ha loa  OEa

<p-

Zy

Za

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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MC74AC253, MC74ACT253

MAXIMUM RATINGS*

Symbol Parameter Value Unit
\ele DC Supply Voltage (Referenced to GND) -0.5t0 +7.0 Vv
VIN DC Input Voltage (Referenced to GND) -0.5to Vg +0.5 Vv
VouT DC Output Voltage (Referenced to GND) -0.5to Vg +0.5 \
IIN DC Input Current, per Pin +20 mA
louT DC Output Sink/Source Current, per Pin 50 mA
Icc DC Vg or GND Current per Output Pin +50 mA
Tstg Storage Temperature —65 to +150 °C

*Maximum Ratings are those values beyond which damage to the device may occur. Functional operation should be restricted to the Recom-
mended Operating Conditions.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
‘AC 2.0 5.0 6.0
Vv Supply Voltage \
ce PRIy Yotagd 'ACT 45 5.0 5.5
VIN, VouT | DC Input Voltage, Output Voltage (Ref. to GND) 0 - Vce \
Vcec @ 3.0V - 150 -
Input Rise and Fall Time (Note 1) — —
1 ’AC Devices except Schmitt Inputs Vcc@4sv 40 nsiV
Vcc @55V - 25 -
. Input Rise and Fall Time (Note 2) Vcc @45V - 10 - NV
r i ’ACT Devices except Schmitt Inputs Vee @ 55V - 8.0 -
Ty Junction Temperature (PDIP) - - 140 °C
TA Operating Ambient Temperature Range -40 25 85 °C
IoH Output Current — High - - —24 mA
loL Output Current — Low - - 24 mA

1. V|N from 30% to 70% Vcc; see individual Data Sheets for devices that differ from the typical input rise and fall times.
2. V|N from 0.8 V to 2.0 V; see individual Data Sheets for devices that differ from the typical input rise and fall times.
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DC CHARACTERISTICS

MC74AC253, MC74ACT253

74AC 74AC
v Ta =
Symbol Parameter (3;3 T = +25°C -40°C to Unit Conditions
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 3.0 1.5 2.1 2.1 VouTt=0.1V
Input Voltage 4.5 2.25 | 3.15 3.15 \ orVcc-0.1V
55 275 | 3.85 3.85
ViL Maximum Low Level 3.0 1.5 0.9 0.9 Voyt=0.1V
Input Voltage 4.5 225 | 1.35 1.35 \ orVcc—-0.1V
5.5 275 | 1.65 1.65
VOH Minimum High Level 3.0 2.99 2.9 2.9 loyT =-50 uA
Output Voltage 4.5 4.49 | 4.4 4.4 Y,
5.5 5.49 5.4 5.4
"VIN=ViLorViH
3.0 - 2.56 2.46 v —-12mA
4.5 - 3.86 3.76 IOH —24 mA
55 - 4.86 4.76 —24 mA
VoL Maximum Low Level 3.0 0.002 | 0.1 0.1 loyT =50 LA
Output Voltage 4.5 0.001 | 0.1 0.1 Vv
55 0.001 | 0.1 0.1
*VIN=VILorViH
3.0 - 0.36 0.44 v 12 mA
4.5 - 0.36 0.44 loL 24 mA
55 - 0.36 0.44 24 mA
IIN Maximum Input +0.1 +1.0 A Vi<V GND
Leakage Current 5.5 - = =1 W I=VCC:
loz Maximum V| (OE) =V|L, VIH
3-State 5.5 - 10.5 +5.0 HA V| =Vcc, GND
Current Vo =Vce, GND
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
tput t
IOHD Output Curren 5.5 - - 75 mA | VoHD =3.85 V Min
Icc Maximum Quiescent
Supply Current 55 - 8.0 80 UA VIN =Vcc 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: IjyandIcc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5V V.
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AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

MC74AC253, MC74ACT253

74AC 74AC
T = -40°C .
Vee* TA = +25°C Fig.
Symbol Parameter ((\:,(): CA =;0 pF to +85°C Unit Nlcgn
L CL =50 pF .
Min Typ Max | Min Max
¢ Propagation Delay 3.3 2.0 - 15.5 2.0 17.5 36
PLH Spto Z, 50 [ 20 | = | 110 | 15 |125 | ™ .
¢ Propagation Delay 3.3 2.5 - 16.0 2.0 18.0 36
PHL Spto Z, 50 [ 20 | = | 115 | 15 | 130 ]| ™ .
¢ Propagation Delay 3.3 1.5 - 14.5 15 17.0 3.5
PLH In to Zn 50 | 15 | - |100 | 15 | 115 ]| ™ .
; Propagation Delay 3.3 2.0 - 13.0 15 15.0 3.5
PHL In to Zn 50 | 15 | - |95 [ 15 | 110 ]| ™ .
N Outout Enable Ti 3.3 1.5 - 8.0 1.0 8.5 37
PZH utput Enable Time 50 | 15 | - | 60 | 10 | 65 ns .
N Output Enable Ti 3.3 1.5 - 8.0 1.0 9.0 38
PZL Hiput Enable Time 50 | 15 | - |60 | 10 |70 | ™ -
; Outout Disable Ti 3.3 2.0 - 9.5 15 10.0 57
PHZ Hiput Lisable Time 50 | 20 | - | 80 | 15 | 85 ns -
) i 3.3 1.5 - 8.0 1.0 9.0
tpLz Output Disable Time 5.0 15 _ 70 1.0 75 ns 3-8

*Voltage Range 3.3 Vis 3.3V £0.3 V.
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
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MC74AC253, MC74ACT253

DC CHARACTERISTICS

74ACT 74ACT
v Ta =
Symbol Parameter cc Ta =+25°C —40°C to Unit Conditions
V) +85°C

Typ Guaranteed Limits

VIH Minimum High Level 4.5 1.5 2.0 2.0 v VouTt=0.1V
Input Voltage 5.5 1.5 2.0 2.0 orVcc-0.1V
VL Maximum Low Level 4.5 1.5 0.8 0.8 Y VoyuT=0.1V
Input Voltage 5.5 1.5 0.8 0.8 orVcc—-0.1V
VOH Minimum High Level 4.5 4.49 4.4 4.4 v loyT =-50 uA
Output Voltage 5.5 5.49 5.4 5.4
*VIN=VILorViH
45 - 3.86 3.76 \Y | —24 mA
55 - | 486 4.76 OH  _24ma
VoL Maximum Low Level 4.5 0.001 | 0.1 0.1 v louT =50 A
Output Voltage 5.5 0.001 | 0.1 0.1
*VIN=VILorViH
45 - 0.36 0.44 \Y | 24 mA
55 - | o038 0.44 oL 24 mA
IN Maximum Input 5.5 - | 0.1 +1.0 A |Vi=Vce, GND
Leakage Current : = = H I=VCC:
AlceT Additional Max. Icc/Input 5.5 0.6 - 1.5 mA Vi=Vgcc-21V
loz Maximum V) (OE) =V|L, VIH
3-State 5.5 - 10.5 +5.0 HA V| =Vcc, GND
Current Vo =Vce, GND
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
Output C t
IOHD utput urren 5.5 - - 75 mA | VoHD = 3.85 V Min
Icc Maximum Quiescent
Supply Current 55 - 8.0 80 UA VIN = 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.
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MC74AC253, MC74ACT253

AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

74ACT 74ACT
T = -40°C .
Vee?! Ta = +25°C Fig.
Symbol Parameter ((\:,? CA =;0 pF to +85°C Unit Nlcgn
L CL =50 pF :
Min Typ Max | Min Max
tPLH groﬁjagat"’” Delay 50 | 20 | - |15 ] 20 | 130 ]| ns 3-6
ntoZn
tPHL groﬁf‘gam” Delay 50 | 30 | - |130 | 25 | 145 | ns 3-6
ntoZn
tPLH rr‘t’g;gat"’” Delay 50 | 25 | - |[100 ] 20 | 110 | ns 3-5
ntoZn
tPHL :Dr?g’;gat"’” Delay 50 | 35 | - |10 |30 |125]| ns | 35
ntoZn
tpzH Output Enable Time 5.0 2.0 - 7.5 1.5 8.5 ns 3-7
tpzL Output Enable Time 50 | 20 - 80 | 1.5 | 9.0 ns 3-8
tPHZ Output Disable Time 5.0 3.0 - 9.5 25 10.0 ns 3-7
tpLz Output Disable Time 5.0 2.5 - 7.5 2.0 8.5 ns 3-8
* Voltage Range 5.0 Vis 5.0 V £0.5 V.
CAPACITANCE
Symbol Parameter V%I/:e Unit Test Conditions
CIN Input Capacitance 45 pF Vcc =50V
Cpp Power Dissipation Capacitance 50 pF Vcc =50V
MARKING DIAGRAMS
DIP-16 SO-16 TSSOP-16 EIAJ-16
ATATATATATAT AT AAARAARAAR AHARAR nnoooonan
MC74AC157N AC157
D AC 74AC157
o AWLYYWW o AWLYWW 157 ALYW
riraviaviT VLY TOUO00gE o ALYW IR
iLLLLL!
ATATATATATAT AT ARARAARARARA AARAAARR nnoooonan
MC74ACT157N ACT157
ACT 74ACT157
D T AWLYYWW o AWLYWW 157 ALYW
[PLT LY PR PR LTLT HEUHHUEHE o ALYW IRIRIE IR
ILLLLL!
A = Assembly Location
WL, L = Wafer Lot
YY,Y =Year

WW, W = Work Week
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MC74AC257, MC74ACT257

Quad 2-Input Multiplexer
with 3-State Outputs

The MC74AC257/74ACT257 is a quad 2—input multiplexer with
3—state outputs. Four bits of data from two sources can be selected
using a Common Data Select input. The four outputs present the
selected data in true (noninverted) form. The outputs may be switched
to a high impedance state by placing a logic HIGH on the common
Output Enable (OE) input, allowing the outputs to interface directly
with bus—oriented systems.

® Multiplexer Expansion by Tying Outputs Together
® Noninverting 3—State Outputs
® Qutputs Source/Sink 24 mA

® 'ACT257 Has TTL Compatible Inputs
Vec OE loc e Zc lod Md Zd

[16] [15] [1a] [1a] [v2] [11] [10] [o]

ON Semiconductor®

http://onsemi.com

DIP-16
N SUFFIX
CASE 648

SO-16
D SUFFIX
CASE 751B

Ll L2 [af [of [s] L] [7] [8]
S lpa ha Za
Figure 1. Pinout: 16-Lead Packages Conductors

lob Wb Zp

GND

TSSOP-16
DT SUFFIX

CASE 948F

EIAJ-16
M SUFFIX
CASE 966

ORDERING INFORMATION

(Top View)
PIN NAME
PIN FUNCTION
S Common Data Select Input
OE 3-State Output Enable Input
loa—lod Data Inputs from Source 0
lHa—11d Data Inputs from Source 1
Zy—Zyg 3-State Multiplexer Outputs
TRUTH TABLE
Output Select Data
Enable Input Inputs Outputs
OE S lo 14 4
H X X X z
L H X L L
L H X H H
L L L X L
L L H X H

H = HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial

Z = High Impedance

© Semiconductor Components Industries, LLC, 2002

July, 2002 - Rev. 6

Device Package Shipping
MC74AC257N PDIP-16 25 Units/Rail
MC74ACT257N PDIP-16 25 Units/Rail
MC74AC257D SOIC-16 48 Units/Rail
MC74ACT257D SOIC-16 48 Units/Rail
MC74AC257DR2 SOIC-16 |2500 Tape & Reel
MC74ACT257DR2 | SOIC-16 |2500 Tape & Reel
MC74AC257DT TSSOP-16 96 Units/Rail
MC74ACT257DT | TSSOP-16 96 Units/Rail
MC74AC257DTR2 | TSSOP-16 | 2500 Tape & Reel
MC74ACT257DTR2| TSSOP-16 | 2500 Tape & Reel
MC74ACT257M EIAJ-16 50 Units/Rail
MC74AC257MEL EIAJ-16 |[2000 Tape & Reel
MC74ACT257MEL | EIAJ-16 |2000 Tape & Reel

DEVICE MARKING INFORMATION

See general marking information in the device marking

section on page 206 of this data sheet.

Publication Order Number:

MC74AC257/D




MC74AC257, MC74ACT257

AT

OE lga I1a lob 11b loc ¢ lod 11d

—S

Zy Zy Z; Zq

Figure 2. Logic Symbol

FUNCTIONAL DESCRIPTION

The MC74AC257/74ACT257 is a quad 2-input
multiplexer with 3—state outputs. It selects four bits of data
from two sources under control of a Common Data Select
input. When the Select input is LOW, the Igx inputs are
selected and when Select is HIGH, the I1x inputs are
selected. The data on the selected inputs appears at the
outputs in true (noninverted) form. The device is the logic

implementation of a 4—pole, 2—position switch where the
position of the switch is determined by the logic levels
supplied to the Select input. The logic equations for the
outputs are shown below:

Zy = OE«(I13°S+0+5)

Zb = OEe(I1pS+I(heS)

Z¢ = OEe(I]c+S+10ceS)

Z4 = OE«(11¢+S+10deS)

When the Output Enable input (OE) is HIGH, the outputs
are forced to a high impedance state. If the outputs are tied
together, all but one device must be in the high impedance
state to avoid high currents that would exceed the maximum
ratings. Designers should ensure the Output Enable signals

to 3-state devices whose outputs are tied together are
designed so there is no overlap.

Zy Zy

Zc Z4

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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MC74AC257, MC74ACT257

MAXIMUM RATINGS*

Symbol Parameter Value Unit
\ele DC Supply Voltage (Referenced to GND) -0.5t0 +7.0 Vv
VIN DC Input Voltage (Referenced to GND) -0.5to Vg +0.5 Vv
VouT DC Output Voltage (Referenced to GND) -0.5to Vg +0.5 \
IIN DC Input Current, per Pin +20 mA
louT DC Output Sink/Source Current, per Pin 50 mA
Icc DC Vg or GND Current per Output Pin +50 mA
Tstg Storage Temperature —65 to +150 °C

*Maximum Ratings are those values beyond which damage to the device may occur. Functional operation should be restricted to the Recom-
mended Operating Conditions.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
‘AC 2.0 5.0 6.0
Vv Supply Voltage \
ce PRIy Yotagd 'ACT 45 5.0 5.5
VIN, VouT | DC Input Voltage, Output Voltage (Ref. to GND) 0 - Vce \
Vcec @ 3.0V - 150 -
Input Rise and Fall Time (Note 1) — —
1 ’AC Devices except Schmitt Inputs Vcc@4sv 40 nsiV
Vcc @55V - 25 -
. Input Rise and Fall Time (Note 2) Vcc @45V - 10 - NV
r i ’ACT Devices except Schmitt Inputs Vee @ 55V - 8.0 -
Ty Junction Temperature (PDIP) - - 140 °C
TA Operating Ambient Temperature Range -40 25 85 °C
IoH Output Current — High - - —24 mA
loL Output Current — Low - - 24 mA

1. 1. Vjyfrom 30% to 70% V; see individual Data Sheets for devices that differ from the typical input rise and fall times.
2. 2.Vj, from 0.8 V to 2.0 V; see individual Data Sheets for devices that differ from the typical input rise and fall times.
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DC CHARACTERISTICS

MC74AC257, MC74ACT257

74AC 74AC
v Ta =
Symbol Parameter (3;3 T = +25°C -40°C to Unit Conditions
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 3.0 1.5 2.1 2.1 VouTt=0.1V
Input Voltage 4.5 2.25 | 3.15 3.15 \ orVcc-0.1V
55 275 | 3.85 3.85
ViL Maximum Low Level 3.0 1.5 0.9 0.9 Voyt=0.1V
Input Voltage 4.5 225 | 1.35 1.35 \ orVcc—-0.1V
5.5 275 | 1.65 1.65
VOH Minimum High Level 3.0 2.99 2.9 2.9 loyT =-50 uA
Output Voltage 4.5 4.49 | 4.4 4.4 Y,
5.5 5.49 5.4 5.4
"VIN=ViLorViH
3.0 - 2.56 2.46 v —-12mA
4.5 - 3.86 3.76 IOH —24 mA
55 - 4.86 4.76 —24 mA
VoL Maximum Low Level 3.0 0.002 | 0.1 0.1 loyT =50 uA
Output Voltage 4.5 0.001 | 0.1 0.1 Vv
55 0.001 | 0.1 0.1
*VIN=VILorViH
3.0 - 0.36 0.44 v 12 mA
4.5 - 0.36 0.44 loL 24 mA
55 - 0.36 0.44 24 mA
IIN Maximum Input +0.1 +1.0 A Vi<V GND
Leakage Current 55 - =l u I=VCC:
loz Maximum V| (OE) =V|L, VIH
3-State 5.5 - 10.5 +5.0 uA V| =Vcc, GND
Current Vo =Vce, GND
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
tput t
IOHD Output Curren 5.5 - - 75 mA | VoHD =3.85 V Min
Icc Maximum Quiescent
Supply Current 55 - 8.0 80 uA VIN =Vcc 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: IjyandIcc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5V V.
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AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

MC74AC257, MC74ACT257

74AC 74AC
T = -40°C .
Vee* TA = +25°C Fig.
Symbol Parameter ((\:,(): CA =;0 pF to +85°C Unit Nlcgn
L CL =50 pF .
Min Typ Max | Min Max
¢ Propagation Delay 3.3 1.5 5.0 8.5 1.0 9.0 3.5
PLH In to Zn 50 | 15 | 40 | 60 | 10 | 70 ns .
¢ Propagation Delay 3.3 1.5 6.0 8.5 1.0 9.0 3.5
PHL In to Zn 50 | 15 | 45 | 60 | 10 | 70 ns .
¢ Propagation Delay 3.3 1.5 7.0 10.5 15 11.5 36
PLH StoZ, 50 | 15 | 50 | 75 | 10 | 85 ns .
; Propagation Delay 3.3 1.5 7.5 10.5 15 11.5 36
PHL StoZp, 50 | 15 | 55 | 75 | 1.0 | 85 ns a
N Outout Enable Ti 3.3 1.5 6.5 9.5 1.0 10.5 37
PZH Wiput Enable fime 50 | 15 | 50 | 75 | 1.0 | 85 ns -
N Output Enable Ti 3.3 1.5 5.5 9.0 1.0 10.0 38
PZL Hiput Enable Time 50 | 15 | 50 | 85 | 10 | 95 | ™ -
; Outout Disable Ti 3.3 1.5 5.5 10.0 1.0 11.0 57
PHZ uiput Disable Time 50 | 15 | 50 | 90 | 10 [ 100 | ™ g
. ) 3.3 1.5 5.5 9.0 1.0 10.0
tpLz Output Disable Time 5.0 15 5.0 8.0 1.0 90 ns 3-8

*Voltage Range 3.3 Vis 3.3V £0.3 V.
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
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MC74AC257, MC74ACT257

DC CHARACTERISTICS

74ACT 74ACT
v Ta =
Symbol Parameter cc Ta =+25°C —40°C to Unit Conditions
V) +85°C

Typ Guaranteed Limits

VIH Minimum High Level 4.5 1.5 2.0 2.0 v VouTt=0.1V
Input Voltage 5.5 1.5 2.0 2.0 orVcc-0.1V
ViL Maximum Low Level 45 1.5 0.8 0.8 Y Voyt =01V
Input Voltage 5.5 1.5 0.8 0.8 orVcc—-0.1V
VOH Minimum High Level 4.5 4.49 4.4 4.4 v loyT =-50 uA
Output Voltage 5.5 5.49 5.4 5.4
*VIN=VILorViH
4.5 - 3.86 3.76 \Y | —24 mA
55 - | 486 4.76 OH  _24ma
VoL Maximum Low Level 4.5 0.001 | 0.1 0.1 v louT =50 uA
Output Voltage 5.5 0.001 | 0.1 0.1
*VIN=VILorViH
4.5 - 0.36 0.44 \Y | 24 mA
55 - | o038 0.44 oL 24 mA
IIN Maximum Input
Leakage Current 5.5 - +0.1 1.0 uA Vi =Vcc, GND
AlceT Additional Max. Icc/Input 5.5 0.6 - 1.5 mA Vi=Vgcc-21V
loz Maximum V) (OE) =V|L, VIH
3-State 5.5 - 10.5 +5.0 uA V| =Vcc, GND
Current Vo =Vce, GND
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
Output C t
IOHD Hiput Lurren 5.5 - - 75 mA | VoHD = 3.85 V Min
Icc Maximum Quiescent
Supply Current 5.5 - 8.0 80 uA VIN = 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.
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AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

MC74AC257, MC74ACT257

74ACT 74ACT
Ta =-40°C .

Vee?! Ta = +25°C Fig.

Symbol Parameter ((\:,? CA =;0 pF to +85°C Unit Nlcgn

L CL =50 pF .

Min Typ Max | Min Max

tPLH Propagation Delay 50 | 15 | 50 | 70 | 10 | 75 | ns 3-6
In to Zn

tPHL Propagation Delay 50 | 20 | 60 | 75 | 15 | 85 ns 3-6
In to Zn

Propagation Delay

tPLH 5.0 2.0 7.0 9.5 1.5 10.5 ns 3-6

StoZp
Propagation Delay

tPHL 5.0 25 7.0 10.5 2.0 1.5 ns 3-6
StoZp

tPzH Output Enable Time 5.0 2.0 6.0 8.0 1.5 9.0 ns 3-7

tpzL Output Enable Time 5.0 2.0 6.0 8.0 1.5 9.0 ns 3-8

tPHZ Output Disable Time 5.0 2.5 6.5 9.0 1.5 10.0 ns 3-7

tpLz Output Disable Time 5.0 2.0 6.0 7.5 1.5 8.5 ns 3-8

*Voltage Range 5.0 Vis 5.0 V £0.5 V.

CAPACITANCE
Symbol Parameter V%I/:e Unit Test Conditions
CIN Input Capacitance 45 pF Vcc =50V
Cpp Power Dissipation Capacitance 50 pF Vcec =50V
MARKING DIAGRAMS
DIP-16 SO-16 TSSOP-16 EIAJ-16
ATATATATATATAT L] AARAARARAAARA AHARAR noonnononn
MC74AC257N AC257
AC 74AC257
DO AWLYYWW o AWLYWW 257 ALYW
U HEHHHUEHE o ALYW IR
ILLLLL!
ATATATATATATAT L] AAAARAAR AHAARR noonnononn
MC74ACT257N ACT257
D " AWLYYWW o AWLYWW el it
PLTAV T AT AT LTL HOEOHHEEHTE o ALYW IR,
IEEELL
A = Assembly Location
WL, L = Wafer Lot
YY,Y =Year

WW, W = Work Week
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MC74AC259, MC74ACT259

8-Bit Addressable Latch

The MC74AC259/74ACT259 is a high-speed 8-bit addressable
latch designed for general purpose storage applications in digital
systems. It is a multifunctional device capable of storing single line
data in eight addressable latches, and also a 1-of—8 decoder and
demultiplexer with active HIGH outputs. The device also incorporates
an active LOW Common Clear for resetting all latches, as well as an
active LOW Enable. It is functionally identical to the ALS259 8-bit
addressable latch.

ON Semiconductor™

http://onsemi.com

DIP-16
® Serial-to—Parallel Conversion (':\:lASSUEFgaII)t(;
® Eight Bits of Storage with Output of Each Bit Available
® Random (Addressable) Data Entry
® Active High Demultiplexing or Decoding Capability SO-16
e Easily Expandable D SUFFIX
® Common Clear CASE 751B

VC MR

] [is] [i5] ][] [io] [5]

Q TSSOP-16
16 \@ DT SUFFIX

1 CASE 948F

EIAJ-16
M SUFFIX
L] L2 [af L] [s] Le] [7] CASE 966
Ap A A Q Q1 Q Q3 GND
Figure 1. Pinout: 16-Lead Packages Conductors
(Top View) ORDERING INFORMATION
(I) | Device Package Shipping
A E D MC74AC259N PDIP-16 | 25 Units/Rail
—1 "0
— A MC74ACT259N PDIP-16 25 Units/Rail
{2 MR qp 04 Qp Q3 Q4 Q5 Qg Q7 MC74AC259D SOIC-16 | 48 Units/Rai
| | | | | | | | | MC74ACT259D SOIC-16 48 Units/Rail
MC74AC259DR2 SOIC-16 |2500 Tape & Reel
Figure 2. Logic Symbol MC74ACT259DR2 | SOIC—16 [2500 Tape & Reel

MC74AC259DT TSSOP-16 96 Units/Rail

MODE SELECT TABLE MC74ACT259DT  [TSSOP-16 96 Units/Rail

MR Mode
MC74AC259DTR2 | TSSOP-16 | 2500 Tape & Reel
b | P |Addressable Latch MC74ACT259DTR2 2500 Tape & Reel
H H | Memory TSSOP-16 ape & Ree
L L [ Active HIGH 8-Channel Demultiplexer MC74AC259M EIAJ-16 50 Units/Rail
H L | Clear
H = HIGH Voltage Level
L = LOW Voltage Level
DEVICE MARKING INFORMATION
See general marking information in the device marking
section on page 214 of this data sheet.
© Semiconductor Components Industries, LLC, 2001 207 Publication Order Number:

May, 2001 — Rev. 5 MC74AC259/D



MC74AC259, MC74ACT259

MODE SELECT-FUNCTION TABLE

Operating Inputs Outputs
Mode MR E D Ag A1 Ax| Qo Q4 Qo Q3 Q4 Qs Qe Q7
Master Reset L H X X X X L L L L L L L L
L L d L L L |Q=d L L L L L L L
) L L d H L L L Q=d L L L L L L
Demultiplex L L d L H L L L Q=d L L L L L
(Active HIGH o o o o R R R o o o o o o o
Decoder when
D — H) L] L] L] L] L] L] L] L] L] L] L] [ ] L] L]
L] L] L] L] L] L] L ] L] L] L] L] L] L] L]
L L d H H H L L L L L L L Q=d
Store
(Do Nothing) H H X X X X | q a1 92 a3 a4 a5 96 az
H L d L L L [Q=d qf g2 a3 a4 a5 d6 q7
H L d H L L a0 Q=d q2 q3 a4 a5 a6 q7
H L d L H L a0 qq Q=d g3 a4 a5 d6 q7
Addressable o o o o o o o . . o . . o .
Latch
L] L] L] L] L] L] L] L] L] L] L] L] L] L]
[ ] L] L] L] L] L] L] L] L] L] L] [ ] L] L]
H L d H H HJ)d a1 9@ a3 a4 a5 d Q=d

H = HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial

d = HIGH or LOW Data one setup time prior to the LOW-to—HIGH Enable transition
g = Lower case letters indicate the state of the referenced output established during the last cycle in which it was addressed

or cleared.

FUNCTIONAL DESCRIPTION

The MCT74AC259/74ACT259 has four modes of
operation as shown in the Mode Selection Table. In the
addressable latch mode, data on the Data line (D) is written
into the addressed latch. The addressed latch will follow the
data input with all non—addressed latches remaining in their
previous states in the memory mode. All latches remain in
their previous state and are unaffected by the Data or
Address inputs.

In the one—of—eight decoding or demultiplexing mode, the
addressed output will follow the state of the D input with all
other outputs in the LOW state. In the clear mode all outputs
are LOW and unaffected by the address and data inputs.
When operating the MC74AC/ACT259 as an addressable
latch, changing more than one bit of the address could
impose a transient wrong address. Therefore, this should
only be done while in the memory mode. The Mode Select
Function Table summarizes the operations of the
MCT74AC/ACT259.
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D;D}W

MR

Ao

Aq

Ao

.
el et—

—>p

—e

eeta e R R e

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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MC74AC259, MC74ACT259

MAXIMUM RATINGS*

Symbol Parameter Value Unit
\ele DC Supply Voltage (Referenced to GND) -0.5t0 +7.0 Vv
VIN DC Input Voltage (Referenced to GND) -0.5to Vg +0.5 Vv
VouT DC Output Voltage (Referenced to GND) -0.5to Vg +0.5 \
IIN DC Input Current, per Pin +20 mA
louT DC Output Sink/Source Current, per Pin 50 mA
Icc DC Vg or GND Current per Output Pin +50 mA
Tstg Storage Temperature —65 to +150 °C

*Maximum Ratings are those values beyond which damage to the device may occur. Functional operation should be restricted to the Recom-
mended Operating Conditions.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
‘AC 2.0 5.0 6.0
Vv Supply Voltage \
ce PRIy Yotagd 'ACT 45 5.0 5.5
VIN, VouT | DC Input Voltage, Output Voltage (Ref. to GND) 0 - Vce \
Vcec @ 3.0V - 150 -
Input Rise and Fall Time (Note 1) — —
1 ’AC Devices except Schmitt Inputs Vcc@4sv 40 nsiV
Vcc @55V - 25 -
. Input Rise and Fall Time (Note 2) Vcc @45V - 10 - NV
r i ’ACT Devices except Schmitt Inputs Vee @ 55V - 8.0 -
Ty Junction Temperature (PDIP) - - 140 °C
TA Operating Ambient Temperature Range -40 25 85 °C
IoH Output Current — High - - —24 mA
loL Output Current — Low - - 24 mA

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

http://onsemi.com
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DC CHARACTERISTICS

MC74AC259, MC74ACT259

74AC 74AC
v Ta =
Symbol Parameter (3;3 T = +25°C -40°C to Unit Conditions
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 3.0 1.5 2.1 2.1 VouTt=0.1V
Input Voltage 4.5 2.25 | 3.15 3.15 \ orVcc-0.1V
55 275 | 3.85 3.85
ViL Maximum Low Level 3.0 1.5 0.9 0.9 Voyt=0.1V
Input Voltage 4.5 225 | 1.35 1.35 \ orVcc—-0.1V
5.5 275 | 1.65 1.65
VOH Minimum High Level 3.0 2.99 2.9 2.9 loyT =-50 uA
Output Voltage 4.5 4.49 | 4.4 4.4 Y,
5.5 5.49 5.4 5.4
VIN=VjLorVIH
3.0 - 2.56 2.46 v —-12mA
4.5 - 3.86 3.76 IOH —24 mA
55 - 4.86 4.76 —24 mA
VoL Maximum Low Level 3.0 0.002 | 0.1 0.1 loyT =50 LA
Output Voltage 4.5 0.001 | 0.1 0.1 Vv
55 0.001 | 0.1 0.1
*VIN=VILorViH
3.0 - 0.36 0.44 v 12mA
4.5 - 0.36 0.44 loL 24 mA
5.5 - 0.36 0.44 24 mA
IIN Maximum Input +0.1 +1.0 A Vi<V GND
Leakage Current 5.5 - = =1 W I=VCC:
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
Output C t
IOHD Hiput Lourren 5.5 - - 75 mA | VoHD =3.85 V Min
Icc Maximum Quiescent
Supply Current 5.5 - 8.0 80 UA VIN =Vcc 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:

http://onsemi.com
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AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

MC74AC259, MC74ACT259

74AC 74AC
T = -40°C .
Vee* TA = +25°C Fig.
Symbol Parameter ((\:,(): CA =;0 pF to +85°C Unit Nlcgn
L CL =50 pF :
Min Typ Max | Min Max
¢ Propagation Delay 3.3 2.0 9.0 14.5 15 17.0 3.5
PLH D to Qp 50 | 20 | 65 | 100 | 15 | 115 | ™ .
¢ Propagation Delay 3.3 2.0 9.0 13.5 15 16.0 3.5
PHL D to Qp 50 | 20 | 60 | 95 | 15 | 110 | ™ .
¢ Propagation Delay 3.3 2.0 10.5 | 15.0 15 17.5 36
PLH Eto Qp 50 | 20 | 70 [ 105 | 15 | 125 | ™ .
; Propagation Delay 3.3 2.0 8.0 12.5 15 15.0 36
PHL EtoQp 50 | 20 | 75 | 90 | 15 | 110 | ™ a
¢ Propagation Delay 3.3 2.0 12.0 | 19.0 15 22.5 36
PLH Address to Qp, 50 | 20 | 80 | 130 | 15 | 155 | ™ .
¢ Propagation Delay 3.3 2.0 10.0 | 16.0 15 19.0 36
PHL Address to Qp, 50 | 20 | 70 | 110 | 15 | 130 | ™ -
t Propagation Delay 3.3 2.0 8.0 12.0 15 13.5 57
PHL MR to Q 50 | 20 | 60 [ 90 | 15 | 100 ]| "™ ~
*Voltage Range 3.3 Vis 3.3V 0.3 V.
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
AC OPERATING REQUIREMENTS
74AC 74AC
Ta =-40°C .
Vee? TA = +25°C Fig.
Symbol Parameter (c\:,(): CA =50 pF to +85°C Unit Ng
L CL =50 pF .
Typ Guaranteed Minimum
; Setup Time, HIGH or LOW 3.3 - 3.5 4.5 39
s Dnto E 50 | - 25 35 ns .
¢ Hold Time, HIGH or LOW 3.3 - 25 2.5 39
h DntoE 50 | - 2.0 2.0 ns .
; Setup Time 3.3 - 7.0 9.0 36
s Address to E 50 | - 40 6.0 ns -
N Hold Time 3.3 - 2.0 2.0 36
h Address to E 50 | - 2.0 2.0 ns -
N Minimum Pulse 3.3 - 6.0 6.5 36
w Width MR 50 | - 55 6.0 ns -
N Minimum Pulse 3.3 - 6.5 7.0 36
w Width E 50 | - 55 6.0 ns -

*Voltage Range 3.3V is 3.3V £0.3 V.
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
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DC CHARACTERISTICS

MC74AC259, MC74ACT259

74ACT 74ACT
v Ta =
Symbol Parameter cc Ta =+25°C —40°C to Unit Conditions
V) +85°C
Typ Guaranteed Limits
VIH Minimum High Level 4.5 1.5 2.0 2.0 v VouTt=0.1V
Input Voltage 5.5 1.5 2.0 2.0 orVcc-0.1V
VL Maximum Low Level 4.5 1.5 0.8 0.8 y VoyuT=0.1V
Input Voltage 5.5 1.5 0.8 0.8 orVcc—-0.1V
VOH Minimum High Level 4.5 4.49 4.4 4.4 v loyT =-50 uA
Output Voltage 5.5 5.49 5.4 5.4
*VIN=VILorViH
45 - 3.86 3.76 \Y | —24 mA
55 - | 486 4.76 OH  _24ma
VoL Maximum Low Level 4.5 0.001 | 0.1 0.1 v louT =50 A
Output Voltage 5.5 0.001 | 0.1 0.1
*VIN=VILorViH
45 - 0.36 0.44 \Y | 24 mA
55 - | o038 0.44 oL 24 mA
IN Maximum Input 5.5 0.1 +1.0 A |Vi=Vce, GND
Leakage Current : B B = H I=VCC:
AlceT Additional Max. Icc/Input 5.5 0.6 - 1.5 mA Vi=Vgcc-21V
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 5.5 - - 75 mA | VOHD =3.85 V Min
Icc Maximum Quiescent
Supply Current 55 - 8.0 80 UA VIN = 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 Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

74ACT 74ACT
Ta = —-40°C .
Vee* Ta = +25°C Fig.
Symbol Parameter ((\:,? c‘t _;0 pF to +85°C Unit Ng
= CL =50 pF :
Min Typ Max | Min Max
tPLH Propagation Delay 50 | 20 | 65 [ 110 | 15 [ 125 | ns 3-5
Dn to Qn
tPHL Propagation Delay 50 | 20 | 70 | 105 | 15 [ 120 | ns 35
Dp or Qp
tPLH Propagation Delay 50 | 20 | 105 | 140 | 15 [ 165 | ns 3-6
E to Qn
tPHL Propagation Delay 50 | 20 | 90 | 120 | 15 [ 140 | ns 36
E or Qp
Propagation Delay g
tPLH Adurose 0 Q1 50 | 20 | 80 | 115 | 15 | 135 | ns 3-6
Propagation Delay g
tPHL Addrose 0 On 50 | 20 | 60 | 100 | 15 | 120 | ns 3-6
Propagation Delay .
tPHL Ao 50 | 20 100 | 15 | 110 | ns 3-7

*Voltage Range 5.0 Vis 5.0 V £0.5 V.
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AC OPERATING REQUIREMENTS

MC74AC259, MC74ACT259

74ACT 74ACT
Ta =-40°C -
V Ta =+25°C Fig.
Symbol Parameter (C\Zlc)i CA _;0 pF to +85°C Unit ng
L= CL =50 pF :
Typ Guaranteed Minimum
ts Setup Time, HIGH or LOW 5.0 _ 3.0 4.0 ns 3.9
Dn to E
Hold Time, HIGH or LOW
th Dhto E 5.0 25 2.5 ns 3-9
Setup Time
ts Address to E 5.0 4.5 6.5 ns 3-6
Hold Time
th Address to E 5.0 - 25 25 ns 3-6
¢ Minimum Pulse 50 70 75 36
w Width MR : - : : ns -
¢ Minimum Pulse 50 70 75 36
w Width E : - : : ns -
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
CAPACITANCE
Symbol Parameter V%I/:e Unit Test Conditions
CIN Input Capacitance 45 pF Vcc =50V
CpD Power Dissipation Capacitance 50.0 pF Vcc =50V
MARKING DIAGRAMS
DIP-16 SO-16 TSSOP-16 EIAJ-16
ATATATATATATAT L] AARAARARAAARA AHARAR noonnononn
MC74AC259N AC259
AC 74AC259
DO AWLYYWW o AWLYWW 259 ALYW
U HOEOHHEEHTE o ALYW IR
IEEELL
ATaTAT AT AT AT Tl AAAAAAARA AAAARA
D MC74ACT259N ACT259 ACT
. AWLYYWW o AWLYWW 259
PLYRRL I TR HEOHHEHE o ALYW
ILEELL
A = Assembly Location

WL, L = Wafer Lot

YY,Y =Year

WW, W = Work Week
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MC74AC273, MC74ACT273

Octal D Flip-Flop

The MC74AC273/74ACT273 has eight edge-triggered D-type
flip—flops with individual D inputs and Q outputs. The common
buffered Clock (CP) and Master Reset (MR) inputs load and reset
(clear) all flip—flops simultaneously. ON Semiconductor™

The register is fully edge-triggered. The state of each D input, one
setup time before the LOW-to—HIGH clock transition, is transferred
to the corresponding flip—flop’s Q output.

All outputs will be forced LOW independently of Clock or Data e
inputs by a LOW voltage level on the MR input. The device is useful CASE 738
for applications where the true output only is required and the Clock
and Master Reset are common to all storage elements.

http://onsemi.com
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S0-20
® [deal Buffer for MOS Microprocessor or Memory DW SUFFIX
® Eight Edge-Triggered D Flip—Flops CASE 751
® Buffered Common Clock
e Buffered, Asynchronous Master Reset TSSOP-20
. DT SUFFIX
® See MC74AC377 for Clock Enable Version CASE 948E
® See MC74AC373 for Transparent Latch Version
® See MC74AC374 for 3-State Version EIAJ-20
® Qutputs Source/Sink 24 mA M SUFFIX
’ . CASE 967
® 'ACT273 Has TTL Compatible Inputs

ORDERING INFORMATION

Device Package Shipping
MC74AC273N PDIP-20 18 Units/Rail
) MC74ACT273N PDIP-20 18 Units/Rail
MC74AC273DW SOIC-20 38 Units/Rail

L] [2] [3] [a] 5] Ls] 7] 8] [o] [1o] MC74AC273DWR2 | SOIC—20 | 1000 Tape & Reel
MR

Qo Dp Dy Q Qo Do D3 Q3 GND MC74ACT273DW S0OIC-20 38 Units/Rail
Figure 1. Pinout: 20—Leaq Packages Conductors MC74ACT273DWR2 | SOIC—20 | 1000 Tape & Reel
(Top View)
MC74AC273DT TSSOP-20 75 Units/Rail
MC74AC273DTR2 | TSSOP-20 | 2500 Tape & Reel
PIN ASSIGNMENT P
PIN FUNCTION MC74ACT273DT TSSOP-20 75 Units/Rail
Dg-D7 Data Inputs MC74ACT273DTR2 | TSSOP-20 | 2500 Tape & Reel
MR Master Reset MC74AC273M EIAJ-20 40 Units/Rail
CcpP Clock Pulse Input MC74AC273MEL EIAJ-20 |2000 Tape & Reel
Qo—Q7 Data Outputs MC74ACT273M EIAJ-20 | 40 Units/Rail
MC74ACT273MEL EIAJ-20 |2000 Tape & Reel
DEVICE MARKING INFORMATION
See general marking information in the device marking
section on page 221 of this data sheet.
© Semiconductor Components Industries, LLC, 2001 215 Publication Order Number:

May, 2001 — Rev. 5 MC74AC273/D



MC74AC273, MC74ACT273

MODE SELECT-FUNCTION TABLE

Dn D1 Do Da Dg D= De D Inputs Outputs
—cp 0 =1 =2 F3 B4 T T Y Operating Mode —
MR CP Dp Qn
—J MR
Qg Q1 Q2 Q3 Q4 Q5 Qg Q7 Reset (Clear) L X X L
IIIIIIII Load "1’ H T H H
. . Load "0 H I L L
Figure 2. Logic Symbol H = HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial
_I™ = LOW-to-HIGH Clock Transition
Do D4 Do D3 Dy Dg De D7
CP
D Q D Q D Q D Q D Q D Q D Q D Q
> CP > CP > CP > CP > CP > CP > CP > CP
Rp Rp Rp Rp Rp Rp Rp Rp
" — o l | l | l | l | l | l | I
01 09 O3 04 (0] Og 07
NOTE: That this diagram is provided only for the understanding of logic operations
and should not be used to estimate propagation delays.
Figure 3. Logic Diagram
MAXIMUM RATINGS*

Symbol Parameter Value Unit
Vce DC Supply Voltage (Referenced to GND) -0.5t0 +7.0 \Y
VIN DC Input Voltage (Referenced to GND) -0.5to Vg +0.5 \
VouT DC Output Voltage (Referenced to GND) -0.5to Vg +0.5 Vv
IIN DC Input Current, per Pin +20 mA
louT DC Output Sink/Source Current, per Pin 50 mA
Icc DC Vg or GND Current per Output Pin +50 mA
Tstg Storage Temperature —65 to +150 °C

*Maximum Ratings are those values beyond which damage to the device may occur. Functional operation should be restricted to the
Recommended Operating Conditions.
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MC74AC273, MC74ACT273

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
‘AC 2.0 5.0 6.0
Vv Supply Voltage \
ce PRy Yolag ‘ACT 45 5.0 55
Vin, Vout DC Input Voltage, Output Voltage (Ref. to GND) 0 - \ele Vv
Vcc @ 3.0V - 150 -
Input Rise and Fall Time (Note 1) _ _
tr tf ’AC Devices except Schmitt Inputs Vcc @45V 40 nsiv
Vcc @55V - 25 -
Input Rise and Fall Time (Note 2) Vcc @45V - 10 -
ty, tf , f . ns/V
ACT Devices except Schmitt Inputs Ve @ 55V - 8.0 -
Ty Junction Temperature (PDIP) - - 140 °C
TA Operating Ambient Temperature Range -40 25 85 °C
IoH 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|N from 0.8 V to 2.0 V; see individual Data Sheets for devices that differ from the typical input rise and fall times.
DC CHARACTERISTICS
74AC 74AC
v Ta =
Symbol Parameter cc Ta = +25°C —40°C to Unit Conditions
v +85°C
Typ Guaranteed Limits
VIH Minimum High Level 3.0 1.5 2.1 2.1 VouTt=0.1V
Input Voltage 4.5 225 | 3.15 3.15 \ orVcc—-0.1V
5.5 2.75 | 3.85 3.85
ViL Maximum Low Level 3.0 1.5 0.9 0.9 Voyt=0.1V
Input Voltage 4.5 225 | 1.35 1.35 \ orVcc—-0.1V
55 275 | 1.65 1.65
VoH Minimum High Level 3.0 2.99 2.9 2.9 loyT =-50 pA
Output Voltage 45 449 | 4.4 4.4 Y%
5.5 5.49 5.4 5.4
*VIN=V|LorViH
3.0 - 2.56 2.46 v —-12mA
4.5 - 3.86 3.76 IOH —24 mA
55 - 4.86 4.76 —24 mA
VoL Maximum Low Level 3.0 0.002 | 0.1 0.1 loyT =50 LA
Output Voltage 4.5 0.001 | 0.1 0.1 \
55 0.001 | 0.1 0.1
*VIN=VILorViH
3.0 - 0.36 0.44 v 12mA
4.5 - 0.36 0.44 loL 24 mA
5.5 - 0.36 0.44 24 mA
IIN Maximum Input 55 +0.1 +10 A Vi<V GND
Leakage Current . B - - H I=YCGC
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 5.5 - - 75 mA | VOHD =3.85 V Min
Icc Maximum Quiescent
Supply Current 55 - 8.0 80 UA VIN = 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 Icc @ 3.0 V are guaranteed to be less than or equal to the respective limit @ 5.5 V V.
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AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

MC74AC273, MC74ACT273

74AC 74AC
Tp =-40°C .
Vee! Ta = +25°C Fig.
Symbol Parameter ((\:,(): CA =;0 pF to +85°C Unit Ncg>
L CL =50 pF :
Min Typ Max | Min Max
Maximum Clock 3.3 90 125 - 75 -
fmax Frequency 50 | 140 | 175 - 125 - Mhz 3-8
¢ Propagation Delay 3.3 4.0 7.0 12.5 3.0 14.0 36
PLH Clock to Output 50 | 30 | 55 | 90 | 25 [ 100 | "
¢ Propagation Delay 3.3 4.0 7.0 13.0 3.5 14.5 36
PHL Clock to Output 50 | 30 | 50 | 100 | 25 [ 110 ]| "
; Propagation Delay 3.3 4.0 7.0 13.0 3.5 14.0 36
PHL MR to Output 50 | 30 | 50 | 100 | 25 [105 | "
*Voltage Range 3.3V is 3.3V £0.3 V.
Voltage Range 5.0 Vis 5.0 V £0.5 V.
AC OPERATING REQUIREMENTS
74AC 74AC
Ta =-40°C .
Vee? TA = +25°C Fig.
Symbol Parameter ((\:I(): CA =50 pF to +85°C Unit Ng
L CL =50 pF .
Typ Guaranteed Minimum
; Setup Time, HIGH or LOW 3.3 3.5 5.5 6.0 n 39
s Data to CP 50 | 25 40 45 S
; Hold Time, HIGH or LOW 33 | 2.0 0 0 n 39
h Data to CP 50 | -1.0 1.0 1.0 S
¢ Clock Pulse Width 3.3 35 5.5 6.0 N 36
w HIGH or LOW 5.0 25 4.0 4.5 S
; MR Pulse Width 3.3 2.0 5.5 6.0 N 36
w HIGH or LOW 5.0 1.5 4.0 4.5 S
¢ Recovery Time 3.3 1.5 3.5 4.5 n 39
rec MR to CP 50 | 1.0 2.0 3.0 S

*Voltage Range 3.3V is 3.3V +0.3 V.
Voltage Range 5.0 Vis 5.0 V £0.5 V.
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DC CHARACTERISTICS

MC74AC273, MC74ACT273

74ACT 74ACT
v Ta =
Symbol Parameter cc Ta =+25°C —40°C to Unit Conditions
V) o
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 4.5 1.5 2.0 2.0 v VouTt=0.1V
Input Voltage 5.5 1.5 2.0 2.0 orVcc-0.1V
VL Maximum Low Level 4.5 1.5 0.8 0.8 y VoyuT=0.1V
Input Voltage 5.5 1.5 0.8 0.8 orVcc—-0.1V
VOH Minimum High Level 4.5 4.49 4.4 4.4 v loyT =-50 uA
Output Voltage 5.5 5.49 5.4 5.4
*VIN=VILorViH
45 - 3.86 3.76 \Y | —24 mA
55 - | 486 4.76 OH  _24ma
VoL Maximum Low Level 4.5 0.001 | 0.1 0.1 v louT =50 A
Output Voltage 5.5 0.001 | 0.1 0.1
*VIN=VILorViH
45 - 0.36 0.44 \Y | 24 mA
55 - | o038 0.44 oL 24 mA
IN Maximum Input 5.5 0.1 +1.0 A |Vi=Vce, GND
Leakage Current : B B = H I=VCC:
AlceT Additional Max. Icc/Input 5.5 0.6 - 1.5 mA Vi=Vgcc-21V
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 5.5 - - 75 mA | VOHD =3.85 V Min
Icc Maximum Quiescent
Supply Current 55 - 8.0 80 UA VIN = 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 Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

74ACT 74ACT

Symbol Parameter v((\:,():* -{:‘t == ;%5;(':: lﬁ)igs%?é: Unit ';;g

L=
Min Typ Max Min Max

fmax ',‘:A;’g:;“n'l’yomk 50 | 125 [ 200 | = | 125 | = | mMHz | 33
tPHL g[gg’f ?ftg :tpDu‘i'ay 50 | 30 | 60 | 10 | 25 [ 110 | ns 36
tPLH (P;lrgss?:tioo:tg;etlay 5.0 3.0 6.5 11 25 12.0 ns 3-6
tPHL L it 50 | 30 [ 70 | 11 |25 |15 | ns | 38

*Voltage Range 5.0 Vis 5.0 V £0.5 V.

http://onsemi.com

219




AC OPERATING REQUIREMENTS

MC74AC273, MC74ACT273

74ACT 74ACT
Tp =-40°C -
Vee! Ta = +25°C Fig.
Symbol Parameter (C\Zlc)i CA _;0 pF to +85°C Unit ng
L= CL =50 pF :
Typ Guaranteed Minimum
Setup Time, HIGH or LOW g
ts Data to CP 5.0 3.0 45 5.0 ns 3-9
Hold Time, HIGH or LOW
th Data to CP 5.0 2.5 2.0 2.0 ns 3-9
Clock Pulse Width
tw HIGH or LOW 5.0 25 4.0 4.5 ns 3-6
, MR Pulse Width 50 o5 40 45 36
w HIGH or LOW : ' : : ns .
Recovery Time
trec MR to CP 5.0 1.0 2.0 3.0 ns 3-6
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
CAPACITANCE
Symbol Parameter V%I,:e Unit Test Conditions
CIN Input Capacitance 45 pF Vcc =50V
CpD Power Dissipation Capacitance 50 pF Vcc =50V
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MC74AC273, MC74ACT273

MARKING DIAGRAMS
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A = Assembly Location

WL, L = Wafer Lot

YY,Y =Year

WW, W = Work Week
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MC74AC299, MC74ACT299

8-Input Universal Shift/
Storage Register with
Common Parallel 1/O Pins

The MC74AC299/74ACT299 is an 8-bit universal shift/storage
register with 3—state outputs. Four modes of operation are possible:
hold (store), shift left, shift right and load data. The parallel load inputs
and flip—flop outputs are multiplexed to reduce the total number of
package pins. Additional outputs are provided for flip—flops Qq, Q7 to
allow easy serial cascading. A separate active LOW Master Reset is

used to reset the register.

Vec St

DS7 Q7 /07 105

[20] [19] [18] [17] [te] [16] [14] [1s] [te]

1/03

Common Parallel I/0 for Reduced Pin Count

Additional Serial Inputs and Outputs for Expansion
Four Operating Modes: Shift Left, Shift Right, Load and Store
3—State Outputs for Bus—Oriented Applications
Outputs Source/Sink 24 mA
"ACT299 Has TTL Compatible Inputs

1101

CP

DSg

[11]

L) o] [of [af [s] Lef Lzf [8] Lo

[io]

Sg OEy OEs 1/0g 104 102 1009 Qy MR GND
Figure 1. Pinout: 20-Lead Packages Conductors
(Top View)
PIN ASSIGNMENT
PIN FUNCTION
CP Clock Pulse Input
DSp Serial Data Input for Right Shift
DSy Serial Data Input for Left Shift
So, S1 Mode Select Inputs
MR Asynchronous Master Reset
OE{, OEp 3-State Output Enable Inputs
1/0p-1/07 Parallel Data Inputs or 3—State Parallel Outputs
Qo, Q7 Serial Outputs

© Semiconductor Components Industries, LLC, 2001
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PDIP-20
N SUFFIX
CASE 738

S0-20
DW SUFFIX
CASE 751

TSSOP-20
DT SUFFIX
CASE 948E

ORDERING INFORMATION

Device Package Shipping
MC74AC299N PDIP-20 18 Units/Rail
MC74ACT299N PDIP-20 18 Units/Rail
MC74AC299DW SOIC-20 38 Units/Ralil
MC74AC299DWR2 | SOIC-20 |1000 Tape & Reel
MC74ACT299DW SOIC-20 38 Units/Ralil
MC74ACT299DWR2 | SOIC-20 1000 Tape & Reel
MC74AC299DT TSSOP-20 75 Units/Rail
MC74AC299DTR2 | TSSOP-20 [2500 Tape & Reel
MC74ACT299DT TSSOP-20 75 Units/Ralil
MC74ACT299DTR2 | TSSOP-20 [2500 Tape & Reel

DEVICE MARKING INFORMATION

See general marking information in the device marking

section on page 230 of this data sheet.

Publication Order Number:

MC74AC299/D




MC74AC299, MC74ACT299

slil

| i
Sp DSy DS7
Sy B
cp @ — . AT

OE MR Qp 1109 1101 105 /03 1104 1/05 110G 1107

rrrrrrrr

Figure 2. Logic Symbol

—d CP

LD Q4 110g
Cp

D Q4 1/05
Cp

—d CP

104

—d CP

—D. Qe+ 1/03
Cp

—d CP

11D Q[ 110,
Cp

$—d CP

11D Q[ 1104
Cp

—d CP

LD Q [ 110y
Cp

1P

s —T*>’J*>’7—

DSg P Qp MR

Sp

o

NOTE: That 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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MC74AC299, MC74ACT299

FUNCTIONAL DESCRIPTION

The MC74AC299/74ACT299 contains eight edge—triggered
D-type flip—flops and the interstage logic necessary to
perform synchronous shift left, shift right, parallel load and
hold operations. The type of operation is determined by S()
and S1, as shown in the Truth Table. All flip—flop outputs are
brought out through 3—state buffers to separate I/O pins that
also serve as data inputs in the parallel load mode. Qg and Q7
are also brought out on other pins for expansion in serial
shifting of longer words.

A LOW signal on MR overrides the Select and CP inputs
and resets the flip—flops. All other state changes are initiated
by the rising edge of the clock. Inputs can change when the
clock is in either state provided only that the recommended
setup and hold times, relative to the rising edge of CP, are
observed.

MAXIMUM RATINGS*

A HIGH signal on either OE] or OE) disables the 3_state
buffers and puts the I/O pins in the high impedance state. In
this condition the shift, hold, load and reset operations can
still occur. The 3—state buffers are also disabled by HIGH
signals on both S() and S1 in preparation for a parallel load
operation.

TRUTH TABLE

Inputs

— Response

MR |Sq | Sg [CP
L] X | X X | Asynchronous Reset; Qg—Q7 = LOW
H | H | H | I [|Parallel Load; /Oy — Qn
H | L | H [ I |ShiftRights; DSg — Qp, Qo — Qq, etc.
H | H | L | I |[ShiftLeft; DS7 — Q7, Q7 — Qg, etc.
H|L]L|[X |Hold

H = HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial
I = LOW-to-HIGH Transition

Symbol Parameter Value Unit
\ele DC Supply Voltage (Referenced to GND) -0.5t0 +7.0 Vv
VIN DC Input Voltage (Referenced to GND) -0.5to Vg +0.5 Vv
VouT DC Output Voltage (Referenced to GND) -0.5to Vg +0.5 \
IIN DC Input Current, per Pin +20 mA
louT DC Output Sink/Source Current, per Pin +50 mA
Icc DC Vg or GND Current per Output Pin 50 mA
Tstg Storage Temperature —65 to +150 °C

*Maximum Ratings are those values beyond which damage to the device may occur. Functional operation should be restricted to the

Recommended Operating Conditions.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
‘AC 2.0 5.0 6.0
\ele Supply Voltage ACT a5 5o 55 \
VIN, VouT | DC Input Voltage, Output Voltage (Ref. to GND) 0 - Vce \
Vcc @ 3.0V - 150 -
i | sarat et oosesv ] — | o | | v
Vcc @55V - 25 -
ot Input Rise and Fall Time (Note 2) Vcc @45V - 10 - v
ACT Devices except Schmitt Inputs Vce @ 55V - 8.0 -
Ty Junction Temperature (PDIP) - - 140 °C
TA Operating Ambient Temperature Range —40 25 85 °C
IOH Output Current — High - - —24 mA
loL Output Current — Low - - 24 mA

1. V|N from 30% to 70% Vcc; see individual Data Sheets for devices that differ from the typical input rise and fall times.
2. V|N from 0.8 V to 2.0 V; see individual Data Sheets for devices that differ from the typical input rise and fall times.
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DC CHARACTERISTICS

MC74AC299, MC74ACT299

74AC 74AC
v Ta =
Symbol Parameter (3;3 T = +25°C -40°C to Unit Conditions
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 3.0 1.5 2.1 2.1 VouTt=0.1V
Input Voltage 4.5 2.25 | 3.15 3.15 \ orVcc-0.1V
55 275 | 3.85 3.85
ViL Maximum Low Level 3.0 1.5 0.9 0.9 Voyt=0.1V
Input Voltage 4.5 225 | 1.35 1.35 \ orVcc—-0.1V
5.5 275 | 1.65 1.65
VOH Minimum High Level 3.0 2.99 2.9 2.9 loyT =-50 uA
Output Voltage 4.5 4.49 | 4.4 4.4 Y,
5.5 5.49 5.4 5.4
"VIN=ViLorViH
3.0 - 2.56 2.46 v —-12mA
4.5 - 3.86 3.76 IOH —24 mA
55 - 4.86 4.76 —24 mA
VoL Maximum Low Level 3.0 0.002 | 0.1 0.1 loyT =50 LA
Output Voltage 4.5 0.001 | 0.1 0.1 Vv
55 0.001 | 0.1 0.1
*VIN=VILorViH
3.0 - 0.36 0.44 v 12mA
4.5 - 0.36 0.44 loL 24 mA
5.5 - 0.36 0.44 24 mA
IIN Maximum Input +0.1 +1.0 A Vi<V GND
Leakage Current 5.5 - = =1 W I=VCC:
lozT Maximum 3—State V) (OE) = V|L, VIH
Current 55 - | 06 46.0 A V| =Vce, GND
Vo =Vce, GND
loLD TMinimum Dynamic 5.5 - - 75 mA VoLDp = 1.65 V Max
tput t
IOHD Output Curren 5.5 - - 75 mA | VoHD =3.85 V Min
Icc Maximum Quiescent
Supply Current 55 - 8.0 80 UA VIN = 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:

IIN and Icc @ 3.0 V are guaranteed to be less than or equal to the respective limit @ 5.5V V.

AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

74AC 74AC
Ta =-40°C :
Vee!* Ta = +25°C Fig.
Symbol Parameter (?I? c‘t _;0 oF to +85°C Unit Nlcg)
- CL =50 pF ’
Min Typ Max Min Max
Maximum Input 3.3 90 - - 80 -
fmax Frequency 50 | 130 - - 105 - MHz 3-8
¢ Propagation Delay 3.3 8.5 - 20.5 7.0 22 36
PLH CPto Qg or Q7 50 | 55 | - 14 | 45 | 15 ns -
; Propagation Delay 3.3 8.5 - 215 7.0 23 36
PHL CP to Qq or Q7 50 | 55 | - | 145 | 50 | 16 ns

*Voltage Range 3.3 Vis 3.3V £0.3 V.
Voltage Range 5.0 Vis 5.0 V £0.5 V.
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MC74AC299, MC74ACT299

AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

74AC 74AC
Ta = —40°C .
Vee* Ta = +25°C Fig.
Symbol Parameter ((\:,(): CA _;0 oF to +85°C Unit Ng
L= CL =50 pF :
Min Typ Max Min Max
¢ Propagation Delay 3.3 9.0 - 20.5 7.5 225 36
PLH CP 1o 1/Op, 50 | 60 | - | 145 | 50 | 16 ns
t Propagation Delay 3.3 10 - 23 8.5 24.5 36
PHL CP 1o 1/Op, 50 | 65 | - 16 | 60 | 175 | ™ -
t Propagation Delay 3.3 9.0 - 22.5 7.5 25.0 36
PHL MR to Qg or Q7 50 | 55 | - |15 | 50 |[170 | ™ -
t Propagation Delay 3.3 9.0 - 21.5 7.5 24.0 36
PHL MR to I/Op, 50 | 55 | - |150]| 50 | 165 | ™ -
¢ Output Enable Time 3.3 7.0 - 18 6.0 19.5 37
PZH OE to /0y, 50 | 45 | - |125 | 40 |35 | ™ -
t Output Enable Time 3.3 7.0 - 18 6.0 20.5 38
PZL OE to I/0p, 50 | 50 | - | 125 | 40 | 14 ns .
¢ Output Disable Time 3.3 6.5 - 18.5 5.5 19.5 37
PHZ OE to /0y, 50 | 35 | - 14 | 30 | 15 ns -
N Output Disable Time 3.3 5.5 - 17 4.5 19 38
PLZ OE to I/Op, 50 | 35 | - |125 | 20 |35 | ™ ~
*Voltage Range 3.3V is 3.3V £0.3 V.
Voltage Range 5.0 Vis 5.0 V £0.5 V.
AC OPERATING REQUIREMENTS
74AC 74AC
Tp = -40°C .
Vee* TaA = +25°C Fig.
Symbol Parameter ((\:,c): CA _;0 pF to +85°C Unit ng
L= CL =50 pF :
Typ Guaranteed Minimum
N Setup Time, HIGH or LOW 3.3 - 8.0 8.5 3.9
s SporSqtoCP 50 | - 5.0 55 ns -
¢ Hold Time, HIGH or LOW 3.3 - 0.5 0.5 3.9
h S or S to CP 50 | - 1.0 1.0 ns .
¢ Setup Time, HIGH or LOW 3.3 - 55 6.0 3.9
s /0, to CP 50 | - 35 4.0 ns .
¢ Hold Time, HIGH or LOW 3.3 - 0 0 39
h /Oy, to CP 50 | - 1.0 1.0 ns .
¢ Setup Time, HIGH or LOW 3.3 - 6.5 7.0 36
s DSg or DS7 to CP 50 | - 4.0 45 ns -
¢ Hold Time, HIGH or LOW 3.3 - 0 0.5 36
h DSq or DS7 to CP 50 | - 1.0 1.0 ns -
3.3 - 4.5 5.0
tw CP Pulse Width, LOW 5.0 _ 35 35 ns 3-6
= ) 3.3 - 4.5 5.0
MR Pulse Width, LOW —
tw uise 50 | - 35 3.5 S| 89
Recovery TIime 3.3 - 1.5 1.5
trec MR to CP 50 | - 15 15 ns 39

*Voltage Range 3.3 Vis 3.3V £0.3 V.
Voltage Range 5.0 Vis 5.0 V +0.5 V.
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MC74AC299, MC74ACT299

DC CHARACTERISTICS

74ACT 74ACT
v Ta =
Symbol Parameter cc Ta =+25°C —40°C to Unit Conditions
V) +85°C

Typ Guaranteed Limits

VIH Minimum High Level 4.5 1.5 2.0 2.0 v VouTt=0.1V
Input Voltage 5.5 1.5 2.0 2.0 orVcc-0.1V
VL Maximum Low Level 45 1.5 0.8 0.8 Y Voyt =01V
Input Voltage 5.5 1.5 0.8 0.8 orVcc—-0.1V
VOH Minimum High Level 4.5 4.49 4.4 4.4 v loyT =-50 uA
Output Voltage 5.5 5.49 5.4 5.4
*VIN=VILorViH
45 - 3.86 3.76 \Y | —24 mA
55 - | 486 4.76 OH  _24ma
VoL Maximum Low Level 4.5 0.001 | 0.1 0.1 v louT =50 A
Output Voltage 5.5 0.001 | 0.1 0.1
*VIN=VILorViH
45 - 0.36 0.44 \Y | 24 mA
55 - | o038 0.44 oL 24 mA
IIN Maximum Input 55 B +0.1 +10 A Vi=V GND
Leakage Current : = = H I=VCC
lozT Maximum 3-State V) (OE) = V|L, VIH
Current 5.5 - +0.6 +6.0 1A V| =V, GND
Vo = Ve, GND
AlccT Additional Max. Icc/Input 5.5 0.6 - 1.5 mA Vi=Vgcc-21V
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
Output C t
IOHD utput urren 5.5 - - 75 mA | VoHD =3.85 V Min
Icc Maximum Quiescent
Supply Current 5.5 - 8.0 80 HA VIN =Vcc 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.

http://onsemi.com
227




AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

MC74AC299, MC74ACT299

74ACT 74ACT

Symbol Parameter v((\:,?* -:;‘t == ;%5;;: 3})1;5‘5;"0'(;:: Unit ';;g

L=
Min Typ Max | Min Max
fmax 'l‘:";’glrlun“;y'“p“t 50 | 120 | - - |10 | - MHz | 3-3
tPLH Propagation Delay 50 | 40 | - | 125 | 30 | 14 ns 3-6
CP to Qg or Q7

tPHL ng?‘t’:%a;i‘:r‘ gj'ay 50 | 40 | - | 135 | 35 | 15 ns 3-6
tPLH z';’f:?/%f” Delay 50 | 45 | - |125 | 45 | 135 | ns | 36
tPHL Z'F‘,"t’:?/"’(‘;:’” Delay 50 | 50 | - 15 | 45 | 165 | ns 3-6
tPHL %‘;295‘20; g‘;'ay 50 | 40 | - 15 | 40 | 18 ns 3-6
tPHL %ﬁigﬁgz" Delay 50 | 40 | - |145| 35 [175| ns | 36
tpzH Quteut /%':]ab'e Time s0 |25 | - | 12 [ 15| 13| ns | 37
tpzL Suteut /'g:]ab'e Time 50 |20 | - |12 [ 15 [135 | ns | 3-8
tPHZ %tfgtl g:ab'e Time 50 | 20 | - | 125 | 20 [135 | ns 37
tpLz %tfg | /%i:ab'e Time 50 | 25 | - |15 | 20 [125 ] ns | 38

*Voltage Range 5.0 Vis 5.0 V £0.5 V.
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AC OPERATING REQUIREMENTS

MC74AC299, MC74ACT299

74ACT 74ACT
Ta =-40°C -
V Ta = +25°C Fig.
Symbol Parameter (C\Zlc)i CA _;0 pF to +85°C Unit ng
L= CL =50 pF :
Typ Guaranteed Minimum
Setup Time, HIGH or LOW _ .
tg So or S to CP 5.0 5.0 55 ns 3-9
Hold Time, HIGH or LOW
th Soor S1 to CP 5.0 1.0 1.0 ns 3-9
Setup Time, HIGH or LOW _ g
ts /Op to CP 5.0 4.0 4.5 ns 3-9
Hold Time, HIGH or LOW
th /Oy to CP 5.0 1.0 1.0 ns 3-9
Setup Time, HIGH or LOW _ g
ts DSg or DS to CP 5.0 45 5.0 ns 3-6
Hold Time, HIGH or LOW
th DS or DS7 to CP 5.0 1.0 1.0 ns 3-6
CP Pulse Width
tw HIGH or LOW 5.0 - 4.0 4.5 ns 3-9
tw MR Pulse Width, LOW 5.0 - 35 35 ns 3-9
Recovery Time
trec MR to CP 5.0 1.5 1.5 ns 3-9
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
CAPACITANCE
Symbol Parameter V%I/:e Unit Test Conditions
CIN Input Capacitance 4.5 pF Vcc =50V
Cpp Power Dissipation Capacitance 170 pF Vcec =50V
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MC74AC299, MC74ACT299
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MC74AC373, MC74ACT373

Octal Transparent Latch
with 3-State Outputs

The MC74AC373/74ACT373 consists of eight latches with 3—state
outputs for bus organized system applications. The flip—flops appear
transparent to the data when Latch Enable (LE) is HIGH. When LE is
LOW, the data that meets the setup time is latched. Data appears on the
bus when the Output Enable (OE) is LOW. When OE is HIGH, the bus
output is in the high impedance state.

Eight Latches in a Single Package
3—State Outputs for Bus Interfacing
Outputs Source/Sink 24 mA
"ACT373 Has TTL Compatible Inputs

L] L2 [of [of [s] Lol [7] [8] [of [10]
OE Oy Dp Dy Of O Do D3 03 GND
Figure 1. Pinout: 20-Lead Packages Conductors

(Top View)
PIN ASSIGNMENT
PIN FUNCTION
Do-D7 Data Inputs
LE Latch Enable Input
OE Output Enable Input
0007 3-State Latch Outputs
Do D1 Do D3 D4 D5 Dg D7
—{ LE
—QOE
Op 01 09 03 04 O5 Og O7
Figure 2. Logic Symbol
© Semiconductor Components Industries, LLC, 2001 231
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PDIP-20

N SUFFIX
CASE 738

S0-20
DW SUFFIX
CASE 751

TSSOP-20
DT SUFFIX
CASE 948E

EIAJ-20
M SUFFIX
CASE 967

ORDERING INFORMATION

Device Package Shipping
MC74AC373N PDIP-20 18 Units/Rail
MC74ACT373N PDIP-20 18 Units/Rail
MC74AC373DW SOIC-20 38 Units/Rail
MC74AC373DWR2 | SOIC-20 |1000 Tape & Reel
MC74ACT373DW SOIC-20 38 Units/Rail
MC74ACT373DWR2 | SOIC-20 |1000 Tape & Reel
MC74AC373DT TSSOP-20 75 Units/Rail
MC74AC373DTR2 | TSSOP-20 | 2500 Tape & Reel
MC74ACT373DT TSSOP-20 75 Units/Rail
MC74ACT373DTR2 | TSSOP-20 | 2500 Tape & Reel
MC74AC373M EIAJ-20 40 Units/Rail
MC74AC373MEL EIAJ-20 |2000 Tape & Reel
MC74ACT373M EIAJ-20 40 Units/Rail
MC74ACT373MEL EIAJ-20 |2000 Tape & Reel

DEVICE MARKING INFORMATION

See general marking information in the device marking

section on page 238 of this data sheet.

Publication Order Number:

MC74AC373/D




MC74AC373, MC74ACT373

TRUTH TABLE
Inputs Outputs
OE LE Dn On
H X X Z
L H L L
L H H H
L L X Op

H = HIGH Voltage Level

L = LOW Voltage Level

Z = High Impedance

X = Immaterial

O = Previous Oq before LOW-to-HIGH Transition of Clock

Dy Do D3

FUNCTIONAL DESCRIPTION

The MC74AC373/74ACT373 contains eight D-type
latches with 3—state standard outputs. When the Latch
Enable (LE) input is HIGH, data on the Dy, inputs enters the
latches. In this condition the latches are transparent, i.e., a
latch output will change state each time its D input changes.
When LE is LOW, the latches store the information that was
present on the D inputs a setup time preceding the
HIGH-to-LOW transition of LE. The 3-state standard
outputs are controlled by the Output Enable (OE) input.
When OE is LOW, the standard outputs are in the 2-state
mode. When OE is HIGH, the standard outputs are in the
high impedance mode but this does not interfere with
entering new data into the latches.

Dy Dg Dg D7

Do
LD —D —D —p

0 01—
G

(lDI
TI
TI
(|3|
C|>I
ol
|

—Q o
—Q o

ot f

ﬁ—o[>l

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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MC74AC373, MC74ACT373

MAXIMUM RATINGS*

Symbol Parameter Value Unit
\ele DC Supply Voltage (Referenced to GND) -0.5t0 +7.0 \Y
VIN DC Input Voltage (Referenced to GND) -0.5to Vgg +0.5 \
VouT DC Output Voltage (Referenced to GND) -0.5to Vg +0.5 \
IIN DC Input Current, per Pin +20 mA
louT DC Output Sink/Source Current, per Pin +50 mA
Icc DC Vg or GND Current per Output Pin 50 mA
Tstg Storage Temperature —65 to +150 °C

*Maximum Ratings are those values beyond which damage to the device may occur. Functional operation should be restricted to the
Recommended Operating Conditions.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
‘AC 2.0 5.0 6.0
Vv Supply Voltage Vv
ce pply Yotag 'ACT 45 5.0 55
VIN, VouT | DC Input Voltage, Output Voltage (Ref. to GND) 0 - Vce \
Vcc @ 3.0V - 150 -
Input Rise and Fall Time (Note 1) — —
1 ’AC Devices except Schmitt Inputs Vcc @45V 40 nsiv
Vcc @55V - 25 -
. Input Rise and Fall Time (Note 2) Vcc @45V - 10 - .y
r i ’ACT Devices except Schmitt Inputs Vee @ 55V — 8.0 -
Ty Junction Temperature (PDIP) - - 140 °C
TA Operating Ambient Temperature Range -40 25 85 °C
IoH Output Current — High - - —24 mA
loL Output Current — Low - - 24 mA

1. V|N from 30% to 70% Vcc; see individual Data Sheets for devices that differ from the typical input rise and fall times.
2. V|N from 0.8 V to 2.0 V; see individual Data Sheets for devices that differ from the typical input rise and fall times.
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DC CHARACTERISTICS

MC74AC373, MC74ACT373

74AC 74AC
s Vce - Ta= ; .
ymbol Parameter V) Ta =+25°C _40°C 1o +85°C Unit Conditions
Typ Guaranteed Limits
VIH Minimum High Level 3.0 1.5 2.1 2.1 VouyTt=0.1V
Input Voltage 4.5 225 | 3.15 3.15 \ orVcc-0.1V
55 2.75 3.85 3.85
ViL Maximum Low Level 3.0 1.5 0.9 0.9 Voyt=0.1V
Input Voltage 45 | 225 | 1.35 1.35 Vv orVoc—-0.1V
5.5 2.75 1.65 1.65
VOH Minimum High Level 30 | 299 | 29 2.9 loUT = —50 pA
Output Voltage 45 449 | 44 4.4 %
55 5.49 5.4 5.4
*VIN=V|LorViH
3.0 - 2.56 2.46 v -12mA
4.5 - | 386 3.76 IOH —24 mA
5.5 - 4.86 4.76 —24 mA
VoL Maximum Low Level 30 |0.002 | 0.1 0.1 lOUT = 50 uA
Output Voltage 4.5 0.001 0.1 0.1 Vv
5.5 0.001 0.1 0.1
*VIN=VILorViH
3.0 - 0.36 0.44 v 12 mA
45 - | o036 0.44 loL 24 mA
5.5 - 0.36 0.44 24 mA
IIN Maximum Input +0.1 +10 A Vi<V GND
Leakage Current 55 B - - H I=VCC
loz Maximum V| (OE) =V|L, VIH
3-State 5.5 - 0.5 +5.0 HA V| =Vcc, GND
Current Vo = Vgc, GND
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
tput t
IOHD Output Curren 55 - - 75 mA  |VoHD = 3.85V Min
| Maximum Quiescent
cc ximum Qui 55 - | 80 80 WA | VN =Vec or GND

Supply Current

*All outputs loaded; thresholds on input associated with output under test.
TMaximum test duration 2.0 ms, one output loaded at a time.

NOTE: IjyandIcc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5V V.
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MC74AC373, MC74ACT373

AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

74AC 74AC
T = -40°C .
Vee* TA = +25°C Fig.
Symbol Parameter ((\:,(): CA =;0 pF to +85°C Unit Nlcgn
L CL =50 pF .
Min Typ Max | Min Max
¢ Propagation Delay 3.3 1.5 10 13.5 15 15 3.5
PLH Dp to Op 50 | 15 | 70 | 95 | 15 | 105 | ™ .
¢ Propagation Delay 3.3 1.5 9.5 13 15 14.5 3.5
PHL Dp to Op 50 | 15 | 70 | 95 | 15 | 105 | ™ .
¢ Propagation Delay 3.3 1.5 10 13.5 15 15 36
PLH LE to Oy, 50 | 15 | 75 | 95 | 15 | 105 | ™ .
; Propagation Delay 3.3 1.5 9.5 12.5 15 14 36
PHL LE to Oy, 50 | 15 | 70 | 95 | 15 | 105 | ™ a
N Outout Enable Ti 3.3 1.5 9.0 11.5 1.0 13 37
PZH Wiput Enable fime 50 | 15 | 70 | 85 | 1.0 | 95 ns -
N Output Enable Ti 3.3 1.5 8.5 1.5 1.0 13 38
PZL Hiput Enable Time 50 | 15 | 65 | 85 | 1.0 | 95 | ™ -
; Outout Disable Ti 3.3 1.5 10 12.5 1.0 14.5 57
PHZ uiput Disable Time 50 | 15 [ 80 | 11 | 10 | 125 | ™ ~
) ) 3.3 1.5 8.0 11.5 1.0 12,5
tpLz Output Disable Time 5.0 15 6.5 8.5 1.0 10 ns 3-8

*Voltage Range 3.3 Vis 3.3V £0.3 V.
Voltage Range 5.0 Vis 5.0 V £0.5 V.

AC OPERATING REQUIREMENTS

74AC 74AC
Tp = -40°C .
Vee* TaA = +25°C Fig.
Symbol Parameter (c\:,(): CA _;0 pF to +85°C Unit ng
L= CL =50 pF :
Typ Guaranteed Minimum
N Setup Time, HIGH or LOW 3.3 3.5 5.5 6.0 3.9
s Dp to LE 50 | 20 4.0 45 ns -
¢ Hold Time, HIGH or LOW 3.3 -3.0 1.0 1.0 39
h Dp to LE 50 | -15 1.0 1.0 ns -
- 3.3 4.0 5.5 6.0
tw LE Pulse Width, HIGH 50 20 4.0 45 ns 3-6

*Voltage Range 3.3 Vis 3.3V +£0.3 V.
Voltage Range 5.0 Vis 5.0 V £0.5 V.
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MC74AC373, MC74ACT373

DC CHARACTERISTICS
74ACT 74ACT
Symbol Parameter Vee Ta =+25°C Ta= Unit Conditions
y V) A —40°C to +85°C
Typ Guaranteed Limits
VIH Minimum High Level 4.5 1.5 2.0 2.0 v VouyTt=0.1V
Input Voltage 5.5 1.5 2.0 2.0 orVcc-0.1V
ViL Maximum Low Level 4.5 1.5 0.8 0.8 Y Voyt =01V
Input Voltage 5.5 1.5 0.8 0.8 orVcc-0.1V
VOH Minimum High Level 4.5 4.49 4.4 4.4 v loyT =-50 uA
Output Voltage 5.5 5.49 5.4 5.4
*VIN=VILorViH
45 - 3.86 3.76 \Y | —24 mA
55 - | 486 476 OH  _24mA
VoL Maximum Low Level 4.5 0.001 0.1 0.1 v loyT =50 A
Output Voltage 5.5 0.001 0.1 0.1
*VIN=VILorViH
45 - 0.36 0.44 \Y | 24 mA
55 - |o36 0.44 oL 24 mA
N Maximum Input 55 +0.1 +1.0 A |V=Vee, GND
Leakage Current : s = K I=VCC:
AlccT Additional Max. Icc/Input 5.5 0.6 - 1.5 mA Vi=Vgcc-21V
loz Maximum VI (OE) =V, VIH
3-State 5.5 - +0.5 5.0 uA V| =Vce, GND
Current Vo =Vce, GND
loLD TMinimum Dynamic 5.5 - - 75 mA VoLD = 1.65 V Max
IOHD Output Current 55 - - 75 mA  |VOHD = 3.85V Min
Icc Maximum Quiescent
Supply Current 5.5 - 8.0 80 UA VIN = 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.
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MC74AC373, MC74ACT373

AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

74ACT 74ACT
Ta =-40°C .
Vee* Ta = +25°C Fig.
Symbol Parameter ((\:,? CA =;0 pF to +85°C Unit Nlcgn
L CL =50 pF .
Min Typ Max | Min Max
tPLH Propagation Delay 50 | 25 | 85 | 10 | 15 [ 115 | ns 3-5
Dn to On
Propagation Delay
tPHL 5.0 2.0 8.0 10 1.5 11.5 ns 3-5
Dn to On
t Propagation Delay 50 | 25 | 85 | 11 | 20 [ 115 | ns 3-6
PLH LE to Op, : : : : :
t Propagation Delay 50 [ 20 |80 | 10 |15 | 115 | ns | 36
PHL LE to Op, : ' : : '
tPzH Output Enable Time 5.0 2.0 8.0 9.5 1.5 10.5 ns 3-7
tpzL Output Enable Time 5.0 2.0 7.5 9.0 1.5 10.5 ns 3-8
tPHZ Output Disable Time 5.0 2.5 9.0 11 25 12.5 ns 3-7
tpLZz Output Disable Time 5.0 1.5 7.5 8.5 1.0 10 ns 3-8
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
AC OPERATING REQUIREMENTS
74ACT 74ACT
Ta =-40°C .
Vee* Ta = +25°C Fig.
Symbol Parameter ((\:,(): CA _;0 pF to +85°C Unit ng
L= CL =50 pF :
Typ Guaranteed Minimum
Setup Time, HIGH or LOW
tg Dy, to LE 5.0 3.0 7.0 8.0 ns 3-9
Hold Time, HIGH or LOW
th Dy, to LE 5.0 0 0 1.0 ns 3-9
tw LE Pulse Width, HIGH 5.0 2.0 7.0 8.0 ns 3-6
*Voltage Range 5.0 Vis 5.0V £0.5 V.
CAPACITANCE
Symbol Parameter V_?\I’:e Unit Test Conditions
CIN Input Capacitance 45 pF Vcc=50V
CpD Power Dissipation Capacitance 40 pF Vcc=50V
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MC74AC374, MC74ACT374

Octal D-Type Flip-Flop with
3-State Outputs

The MC74AC374/74ACT374 is a high—speed, low—power octal
D-type flip—flop featuring separate D—type inputs for each flip—flop
and 3-state outputs for bus—oriented applications. A buffered Clock
(CP) and Output Enable (OE) are common to all flip—flops.

Buffered Positive Edge-Triggered Clock

3-State Outputs for Bus—Oriented Applications

Outputs Source/Sink 24 mA

See MC74AC273 for Reset Version

See MC74AC377 for Clock Enable Version

See MC74AC373 for Transparent Latch Version

See MC74AC574 for Broadside Pinout Version

See MC74AC564 for Broadside Pinout Version with Inverted
Outputs

® 'ACT374 Has TTL Compatible Inputs

L] [3] [«f [s] [e] [7] [e] [o] [10o]
Op Dp Dy Oy Oo Dy D3 03 GND
Figure 1. Pinout: 20 Lead Packages Conductors

L]
O

(Top View)
PIN ASSIGNMENT
PIN FUNCTION
Do-D7 Data Inputs
CP Clock Pulse Input
OE 3-State Output Enable Input
O0-07 3-State Outputs

Do D1 Do D3 D4 D5 Dg D7

—cp

E
0p 01 09 03 04 O5 Og O7

Figure 2. Logic Symbol
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PDIP-20

N SUFFIX
CASE 738

S0-20
DW SUFFIX
CASE 751

TSSOP-20
DT SUFFIX
CASE 948E

EIAJ-20
M SUFFIX
CASE 967

ORDERING INFORMATION

Device Package Shipping
MC74AC374N PDIP-20 18 Units/Rail
MC74ACT374N PDIP-20 18 Units/Rail
MC74AC374DW SOIC-20 38 Units/Rail
MC74AC374DWR2 | SOIC-20 |1000 Tape & Reel
MC74ACT374DW | SOIC-20 | 38 Units/Rail
MC74ACT374DWR2 | SOIC—20 | 1000 Tape & Reel
MC74AC374DT TSSOP-20 | 75 Units/Rail
MC74ACT374DT TSSOP-20 75 Units/Rail
MC74ACT374DTR2 | TSSOP—-20 | 2500 Tape & Reel
MC74AC374M EIAJ-20 40 Units/Rail
MC74AC374MEL EIAJ-20 |2000 Tape & Reel
MC74ACT374M EIAJ-20 40 Units/Rail
MC74ACT374MEL EIAJ-20 |2000 Tape & Reel

DEVICE MARKING INFORMATION

See general marking information in the device marking

section on page 245 of this data sheet.

Publication Order Number:

MC74AC374/D




TRUTH TABLE

MC74AC374, MC74ACT374

Inputs Outputs
H I L H
L I L L
X X H V4

H = HIGH Voltage Level
L = LOW Voltage Level

X = Immaterial
Z = High Impedance

_I"= LOW-to-HIGH Transition

FUNCTIONAL DESCRIPTION

The MC74AC374/74ACT374 consists of eight edge—
triggered flip—flops with individual D-type inputs and
3—state true outputs. The buffered clock and buffered Output
Enable are common to all flip—flops. The eight flip—flops
will store the state of their individual D inputs that meet the
setup and hold time requirements on the LOW-to-HIGH
Clock (CP) transition. With the Output Enable (OE) LOW,
the contents of the eight flip—flops are available at the
outputs. When the OE is HIGH, the outputs go to the high
impedance state. Operation of the OE input does not affect
the state of the flip—flops.

Do D4 Do D3 Dy D5 Dg D7
el T 11 1 T
CP D CP D CP D CP D CP D CP D CP D CP D
Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q
o | | | | | | |
Op (o (o)} 03 04 Os5 Og 07
NOTE: That this diagram is provided only for the understanding of logic
operations and should not be used to estimate propagation delays.
Figure 3. Logic Diagram
MAXIMUM RATINGS*

Symbol Parameter Value Unit
Vce DC Supply Voltage (Referenced to GND) -0.5t0 +7.0 \Y
VIN DC Input Voltage (Referenced to GND) -0.5to Vg +0.5 Vv
VouT DC Output Voltage (Referenced to GND) -0.5to Vg +0.5 \
IIN DC Input Current, per Pin +20 mA
louT DC Output Sink/Source Current, per Pin 50 mA
Icc DC Vi or GND Current per Output Pin +50 mA
Tstg Storage Temperature —65 to +150 °C

*Maximum Ratings are those values beyond which damage to the device may occur. Functional operation should be restricted to the
Recommended Operating Conditions.
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MC74AC374, MC74ACT374

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
‘AC 2.0 5.0 6.0
Vv Supply Voltage \
ce PRIy Yotagd 'ACT 45 5.0 5.5
VIN, VouT | DC Input Voltage, Output Voltage (Ref. to GND) 0 \ele Vv
Vcc @ 3.0V - 150 -
Input Rise and Fall Time (Note 1) _ _
tr tf ’AC Devices except Schmitt Inputs Vcc @45V 40 nsiv
Vcc @55V - 25 -
Input Rise and Fall Time (Note 2) Vcc @45V - 10 -
¥ ’ACT Devices except Schmitt Input nsiV
evices excep puts Vcc @55V - 8.0 -
Ty Junction Temperature (PDIP) - - 140 °C
TA Operating Ambient Temperature Range -40 25 85 °C
IoH Output Current — High - - —24 mA
loL Output Current — Low - - 24 mA
1. V|N from 30% to 70% Vcc; see individual Data Sheets for devices that differ from the typical input rise and fall times.
2. V|N from 0.8 V to 2.0 V; see individual Data Sheets for devices that differ from the typical input rise and fall times.
DC CHARACTERISTICS
74AC 74AC
Symbol Parameter V(S)C Ta =+25°C | Tp =-40°C to +85°C Unit Conditions
Typ Guaranteed Limits
VIH Minimum High Level 3.0 1.5 2.1 2.1 VouyTt=0.1V
Input Voltage 4.5 225 | 3.15 3.15 \ orVcc—-0.1V
5.5 2.75 | 3.85 3.85
ViL Maximum Low Level 3.0 1.5 0.9 0.9 VouyTt=0.1V
Input Voltage 45 225 | 1.35 1.35 \ orVgc—-0.1V
5.5 2.75 1.65 1.65
VoH Minimum High Level 3.0 2.99 2.9 2.9 loyT =-50 pA
Output Voltage 45 449 | 4.4 4.4 Y%
55 5.49 5.4 5.4
*VIN=V|LorViH
3.0 - 2.56 2.46 v -12mA
45 - 3.86 3.76 IOH —24 mA
5.5 - 4.86 4.76 —24 mA
VoL Maximum Low Level 3.0 0.002 | 0.1 0.1 louT =50 uA
Output Voltage 4.5 0.001 0.1 0.1 \
5.5 0.001 [ 0.1 0.1
VIN=VILorViH
3.0 - 0.36 0.44 v 12 mA
45 - 0.36 0.44 loL 24 mA
5.5 - 0.36 0.44 24 mA
N Maximum Input 55 +0.1 +1.0 A |Vi=Vee, GND
Leakage Current : - - =0 u |=VCGC
loz Maximum V| (OE) = V|, VIH
3-State 5.5 - 10.5 +5.0 uA Vi =Vcc, GND
Current Vo =Vce, GND
loLD TMinimum Dynamic 5.5 - - 75 mA VoLD = 1.65 V Max
IOHD Output Current 55 - - -75 mA  |VOHD =3.85 V Min

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

TMaximum test duration 2.0 ms, one output loaded at a time.
IINand Icc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5 V V.

NOTE:
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DC CHARACTERISTICS (continued)

MC74AC374, MC74ACT374

74AC 74AC
Symbol Parameter V(S)C Ta = +25°C | Tp = —40°C to +85°C Unit Conditions
Typ Guaranteed Limits
Icc Maximum Quiescent
Supply Current 5.5 - 8.0 80 uA VIN = 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.
IINand Icc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5 V Vgc.

NOTE:

AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

74AC 74AC
Tp = -40°C .
Vee* Ta = +25°C Fig.
Symbol Parameter (?I(): CA _;0 oF to +85°C Unit ng
L= CL =50 pF :
Min Typ Max | Min Max
Maximum Clock 3.3 60 110 - 60 -
fmax Frequency 50 | 100 | 155 | - | 100 | - MHz 1 3-3
¢ Propagation Delay 3.3 3.0 11 13.5 15 15.5 ns 36
PLH CPto Op, 50 | 25 | 80 | 95 | 15 | 105
t Propagation Delay 3.3 2.5 10 12.5 2.0 14 ns 36
PHL CPto Oy, 50 | 20 | 70 | 90 | 15 | 10
) 3.3 3.0 9.5 1.5 15 13
tpzH Output Enable Time 50 20 70 85 10 95 ns 3-7
3.3 2.5 9.0 11.5 1.5 13
tpzL Output Enable Time 5.0 20 6.5 8.5 1.0 95 ns 3-8
) ) 3.3 3.0 10.5 12.5 2.0 14.5
tPHZ Output Disable Time 50 20 8.0 11 20 125 ns 3-7
. ) 3.3 2.0 8.0 11.5 1.0 12.5
tpLZ Output Disable Time 5.0 15 6.5 8.5 1.0 10 ns 3-8
*Voltage Range 3.3V is 3.3V +0.3 V.
Voltage Range 5.0 Vis 5.0 V +0.5 V.
AC OPERATING REQUIREMENTS
74AC 74AC
Tp = -40°C .
Vee* TA = +25°C Fig.
Symbol Parameter ((\:,(): CA =;0 pF to +85°C Unit Nlcgn
L CL =50 pF .
Typ Guaranteed Minimum
N Setup Time, HIGH or LOW 3.3 2.0 55 6.0 3.9
s Dp, to CP 50 | 1.0 4.0 45 ns .
N Hold Time, HIGH or LOW 3.3 -1.0 1.0 1.0 3.9
h Dp, to CP 50 | o 1.5 1.5 ns -
; CP Pulse Width 3.3 4.0 5.5 6.0 36
w HIGH or LOW 50 | 25 4.0 45 ns -

*Voltage Range 3.3V is 3.3V +£0.3 V.
Voltage Range 5.0 Vis 5.0 V £0.5 V.
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DC CHARACTERISTICS

MC74AC374, MC74ACT374

74ACT 74ACT
v Ta =
Symbol Parameter cc Ta =+25°C —40°C to Unit Conditions
V) +85°C
Typ Guaranteed Limits
VIH Minimum High Level 4.5 1.5 2.0 2.0 v VouTt=0.1V
Input Voltage 5.5 1.5 2.0 2.0 orVcc-0.1V
VL Maximum Low Level 4.5 1.5 0.8 0.8 Y VoyuT=0.1V
Input Voltage 5.5 1.5 0.8 0.8 orVcc—-0.1V
VOH Minimum High Level 4.5 4.49 4.4 4.4 v loyT =-50 uA
Output Voltage 5.5 5.49 5.4 5.4
*VIN=VILorViH
45 - 3.86 3.76 \Y | —24 mA
55 - | 486 4.76 OH  _24ma
VoL Maximum Low Level 4.5 0.001 | 0.1 0.1 v louT =50 uA
Output Voltage 5.5 0.001 | 0.1 0.1
*VIN=VILorViH
45 - 0.36 0.44 \Y | 24 mA
55 - | o038 0.44 oL 24 mA
IN Maximum Input 5.5 0.1 +1.0 A |V=Vee, GND
Leakage Current : B B = u I=VCC:
AlceT Additional Max. Icc/Input 5.5 0.6 - 1.5 mA Vi=Vgcc-21V
loz Maximum V) (OE) =V|L, VIH
3-State 5.5 - 10.5 +5.0 uA V| =Vcc, GND
Current Vo =Vce, GND
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 5.5 - - 75 mA | VoHD = 3.85 V Min
Icc Maximum Quiescent
Supply Current 55 - 8.0 80 uA VIN = 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 Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

74ACT 74ACT
Ta =-40°C .
Vee* Ta = +25°C Fig.
Symbol Parameter ((\:,(): CA _;0 pF to +85°C Unit ng
L= CL =50 pF :
Min Typ Max | Min Max
Maximum Clock
fmax Frequency 5.0 100 160 - 90 - MHz 3-3
Propagation Delay .
tPLH CP 10Oy, 5.0 2.0 8.5 10 2.0 11.5 ns 3-6
Propagation Delay .
tPHL CP 10Oy, 5.0 2.0 8.0 9.5 1.5 11 ns 3-6
tPzH Output Enable Time 5.0 2.0 8.0 9.5 1.5 10.5 ns 3-7
tpzL Output Enable Time 5.0 1.5 8.0 9.0 1.5 10.5 ns 3-8
tPHZ Output Disable Time 5.0 1.5 8.5 11.5 1.0 12.5 ns 3-7
tpLz Output Disable Time 5.0 1.5 7.0 8.5 1.0 10 ns 3-8

*Voltage Range 5.0 Vis 5.0 V £0.5 V.
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MC74AC374, MC74ACT374

AC OPERATING REQUIREMENTS

74ACT 74ACT
Ta =-40°C -
Vee! Ta = +25°C Fig.
Symbol Parameter (C\Zlc)i CA _;0 pF to +85°C Unit ng
L= CL =50 pF :
Typ Guaranteed Minimum
Setup Time, HIGH or LOW .
ts Dy, to CP 5.0 1.0 5.0 5.5 ns 3-9
Hold Time, HIGH or LOW
th Dy, to CP 5.0 0 1.5 1.5 ns 3-9
CP Pulse Width
tw HIGH or LOW 5.0 25 5.0 5.0 ns 3-6
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
CAPACITANCE
Symbol Parameter V%I,:e Unit Test Conditions
CIN Input Capacitance 4.5 pF Vcc =50V
CpD Power Dissipation Capacitance 80 pF Vcc =50V
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MC74AC377, MC74ACT377

Octal D Flip-Flop with
Clock Enable

The MC74AC377/TAACT377 has eight edge-triggered, D-type
flip-flops with individual D inputs and Q outputs. The common
buffered Clock (CP) input loads all flip-flops simultaneously, when
the Clock Enable (CE) is LOW. The register is fully edge-triggered.
The state of each D input, one setup time before the LOW-to-HIGH
clock transition, is transferred to the corresponding flip-flop’s Q
output. The CE input must be stable only one setup time prior to the
LOW-to-HIGH clock transition for predictable operation.

® |deal for Addressable Register Applications

® Clock Enable for Address and Data Synchronization Applications
® Eight Edge-Triggered D Flip-Flops

® Buffered Common Clock

® Outputs Source/Sink 24 mA

® See MC74AC273 for Master Reset Version

® See MC74AC373 for Transparent Latch Version
® See MC74AC374 for 3-State Version

® ACT377 Has TTL Compatible Inputs

® MSL =1 for all Surface Mount

® Chip Complexity: 292 FETs or 73 Gates

© Semiconductor Components Industries, LLC, 2002 246
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MC74AC377, MC74ACT377

Vcc Oy Dy Dg O Os D Dg Og4 CP

[20] [19] [18] [17] [16] [15] [14] [15] [12] [11]

— cP
) o ce

Do Dy1 Do D3 Dgq Ds Dg D7

Opg O1 Oo O3 Og4 O Og O7

L) L2 [s] L4l [s] Lef Lz] L8] [o] o]
CE

O Do D1 O4 O2 D2 D3z Oz GND Figure 2. LOGIC SYMBOL
Figure 1. Pinout: 20-Lead Packages Conductors
(Top View)
PIN NAMES MODE SELECT-FUNCTION TABLE
PIN FUNCTION Inputs Outputs
Operating Mode —

Do-D7 Data Inputs CP CE Dp Qn

CE Clock Enable (Active LOW) Load 1’ S L H H

- Data o Load "0’ I L L L

— t tput
il ala s Hold (Do Nothi I H X No Change

CP Clock Pulse Input old (Do Nothing) X H X No Change
H = HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial

_™ = LOW-to-HIGH Clock Transition
Do D1 Do D3 Dy Dg Dg D7
CE | | | | | | |
— D Q®—D Q®—D Q9 —D Qr®—D Qr®—D Qr®—D Qr®—D QI
P> cp P> cp P> cp P cp P> cp P> cp P> cp P> cp
cP —|>C ® ® ® ® ® & &
Og 04 Oo O3 Oy Og Og 07

Please note that 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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MC74AC377, MC74ACT377

MAXIMUM RATINGS*

Symbol Parameter Value Unit
Vce DC Supply Voltage (Referenced to GND) -0.5t0+7.0 \
Vin DC Input Voltage (Referenced to GND) -0.5to Vg +0.5 \
Vout DC Output Voltage (Referenced to GND) -0.5to Vg +0.5 Vv
lin DC Input Current, per Pin +20 mA
lout DC Output Sink/Source Current, per Pin +50 mA
Icc DC Vg or GND Current per Output Pin +50 mA
Tstg Storage Temperature —65to +150 °C
0JA Thermal Resistance (Junction to Ambient) SOIC, DW 97 °C/W
TSSOP, DT 129
PDIP, N 69
VESD ESD Withstand Voltage Human Body Model (Note 1) > 2000 Vv
Machine Model (Note 2) > 200
Charged Device Model (Note 3) > 1000
ILatch-Up | Latch-Up Performance Vcc =5.5V; TA= 125°C (Note 4) > 100 mA
* Maximum Ratings are those values beyond which damage to the device may occur. Functional operation should be restricted to the
Recommended Operating Conditions.
1. Tested to EIA/JESD22-A114-A
2. Tested to EIA/JJESD22-A115-A
3. Tested to JESD22-C101-A
4. Tested to EIA/JJESD78
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Min Typ Max Unit
"AC 2.0 5.0 6.0
V Supply Voltage \Y
ce i g 'ACT 45 5.0 5.5
Vin, Vout DC Input Voltage, Output Voltage (Ref. to GND) 0 \ele Vv
Vcc @30V 150
Input Rise and Fall Time (Note 5)
tr ¥ ’AC Devices except Schmitt Inputs Vcc @45V 40 nsiv
Vcc @55V 25
- Input Rise and Fall Time (Note 6) Vcc @45V 10 v
r i ’ACT Devices except Schmitt Inputs Voo @ 55V 8.0 ns
Ty Junction Temperature (PDIP) 140 °C
TA Operating Ambient Temperature Range -40 25 85 °C
IoH Output Current — High -24 mA
loL Output Current — Low 24 mA

5. Vjn from 30% to 70% Vc; see individual Data Sheets for devices that differ from the typical input rise and fall times.
6. Vjn from 0.8 V to 2.0 V; see individual Data Sheets for devices that differ from the typical input rise and fall times.
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74AC — DC CHARACTERISTICS

MC74AC377, MC74ACT377

Ta = +25°C Ta =
—40°C to +85°C
Symbol Parameter Vcc (V) [ Typ | Guaranteed Limits Unit Conditions
VIH Minimum High Level Input Voltage 3.0 1.50 | 2.10 2.10 \ Voyt=0.1V
4.5 225 | 3.15 3.15 \ or
55 | 275 | 385 3.85 v |Vcc-01V
ViL Maximum Low Level Input Voltage 3.0 1.50 | 0.90 0.90 \ Vout=0.1V
4.5 225 | 1.35 1.35 \Y% or
55 | 275 | 1.65 1.65 v | Vcc-01V
VOH Minimum High Level Output Voltage 3.0 299 | 29 2.9 \ loyT =-50 uA
4.5 449 | 44 4.4 \%
5.5 549 | 54 5.4 \Y
3.0 2.56 2.46 \ *ViIN=VLorViH —12mA
4.5 3.86 3.76 \Y% IoH —24 mA
5.5 4.86 4.76 v —24 mA
VoL Maximum Low Level Output Voltage 3.0 0.002 | 0.1 0.1 \ louT =50 uA
4.5 0.001 | 0.1 0.1 \
5.5 0.001 | 0.1 0.1 \Y
3.0 0.36 0.44 \ *VIN=VLorViH —12mA
45 0.36 0.44 Vv IOH —24 mA
5.5 0.36 0.44 v —24mA
IIN Maximum Input Leakage Current 5.5 0.1 1.0 uA V| =Vcg, GND
loLD Maximum Input Leakage Current 5.5 75 mA VoLp = 1.65 V Max
loHD 55 -75 mA | VOHD =3.85 V Min
Icc Maximum Quiescent Supply Current 55 8.0 80 uA VIN = 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: I\ andIcc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5V V.
74AC — AC CHARACTERISTICS For Figures and Waveforms, See Figures 4, 5, and 6.
Ta = +25°C Ta =—-40°C to +85°C
CL =50 pF CpL =50 pF
Symbol Parameter Vee*(v) | Min Typ Max Min Max Unit
. 3.3 90 75
fmax Maximum Clock Frequency 50 140 125 MHz
. 3.3 3.0 13.0 1.5 14.0
tPLH Propagation Delay CP to Qp 5.0 50 9.0 15 10.0 ns
. 3.3 3.5 13.0 2.0 14.5
tPHL Propagation Delay CPto Qp 5.0 55 10.0 15 11.0 ns
*Voltage Range 3.3 V is 3.3 V £0.3 V; Voltage Range 5.0 Vis 5.0 V£0.5 V.
74AC - AC OPERATING REQUIREMENTS
Ta =+25°C Ta =-40°C to +85°C
CL =50 pF
Symbol Parameter Vee* (V)| Typ Guaranteed Minimum Unit
) 3.3 5.5 6.0 ns
tg Setup Time, HIGH or LOW Dpto CP 5.0 4.0 45
) 3.3 0 0 ns
th Hold Time, HIGH or LOW Dpto CP 5.0 1.0 1.0
) == 3.3 6.0 75 ns
tg Setup Time, HIGH or LOW CE to CP 5.0 4.0 45
) = 3.3 0 0 ns
th Hold Time, HIGH or LOW CE to CP 5.0 1.0 1.0
' 3.3 5.5 6.0
tw CP Pulse Width HIGH or LOW 5.0 4.0 45 ns

*Voltage Range 3.3 V is 3.3 V £0.3 V; Voltage Range 5.0 Vis 5.0V £0.5 V.
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74ACT - DC CHARACTERISTICS

MC74AC377, MC74ACT377

Ta=
TA=+25°C | 40°C to +85°C
Symbol Parameter Vee M) | Typ Guaranteed Limits Unit Conditions
VIH Minimum High Level Input Voltage 4.5 1.5 2.0 2.0 v Voyt=0.1V
5.5 1.5 2.0 2.0 or
Vcc-0.1V
ViL Maximum Low Level Input Voltage 4.5 1.5 0.8 0.8 v VouTt=0.1V
5.5 1.5 0.8 0.8 or
Vcc—-0.1V
VOH Minimum High Level Output Voltage 4.5 4.49 4.4 4.4 \ loyT =-50 vA
5.5 5.49 5.4 5.4
4.5 3.86 3.76 \ *VIN=VLorViH 24 mA
5.5 4.86 4.76 IoH —24 mA
VoL Maximum Low Level Output Voltage 4.5 0.001 | 0.1 0.1 \ louT =50 uA
5.5 0.001 | 0.1 0.1
4.5 0.36 0.44 \Y *VIN=ViLorViH 24 mA
5.5 0.36 0.44 IOH —24 mA
IIN Maximum Input Leakage Current 5.5 +0.1 +1.0 uA Vi=Vce, GND
AlccT | Additional Max. Icc/Input 55 0.6 1.5 mA Vi=Vcc-21V
loLD tMinimum Dynamic Output Current 55 75 VoLp = 1.65 V Max
loHD -75 mA [ VOHD =3.85V Min
Icc Maximum Quiescent Supply Current 55 8.0 80 uA VIN = Vcc 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.
74ACT - AC CHARACTERISTICS For Figures and Waveforms — See Figures 4, 5, and 6.
Ta = +25°C Ta =-40°C to +85°C
CL =50 pF CL =50 pF
Symbol Parameter Vee* (V) Min Typ Max Min Max Unit
fmax Maximum Clock Frequency 5.0 140 125 MHz
tPLH Propagation Delay CPto Qp 5.0 3.0 9.0 2.5 10 ns
tPHL Propagation Delay CPto Qp 5.0 3.5 10 25 1 ns
*Voltage Range 5.0 Vis 5.0V £0.5 V.
74ACT - AC OPERATING REQUIREMENTS
Ta =+25°C Ta =-40°C to +85°C
CL =50 pF CL =50 pF
Symbol Parameter Vec"V) | Typ Guaranteed Minimum Unit
ts Setup Time, HIGH or LOW Dp to CP 5.0 4.5 55 ns
th Hold Time, HIGH or LOW Dnp to CP 5.0 1.0 1.0 ns
ts Setup Time, HIGH or LOW CEto CP 5.0 45 5.5 ns
th Hold Time, HIGH or LOW CEtoCP 5.0 1.0 1.0 ns
tw CP Pulse Width HIGH or LOW 5.0 4.0 4.5 ns

*Voltage Range 5.0 Vis 5.0 V £0.5 V.
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MC74AC377, MC74ACT377

CAPACITANCE

Symbol Parameter V%I,:e Unit Test Conditions
CIN Input Capacitance 4.5 pF Vcc =50V
CpD Power Dissipation Capacitance 90 pF Vcc =50V

SWITCHING WAVEFORMS

Vee Voo
CLOCK — GND CE 50%
tsu th
Vee
CLOCK 50%
— GND
Q 50%
Figure 4. Figure 5.
VALID
Vee
DATA 50%
GND
tsu th
Ve
CLOCK 50%
— GND
Figure 6.
450 Q
OouTPUT o 50Q SCOPE
DEVICE TEST POINT
UNDER .
TEST I CL

*Includes all probe and jig capacitance

Figure 7. Test Circuit
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MC74AC377, MC74ACT377

ORDERING INFORMATION

Device Package Shipping
MC74AC377N PDIP-20 18 Units/Rail
MC74ACT377N PDIP-20 18 Units/Rail
MC74AC377DW SOIC-20 38 Units/Rail
MC74AC377DWR2 SOIC-20 1000 Tape & Reel
MC74ACT377DW SOIC-20 38 Units/Rail
MC74ACT377DWR2 SOIC-20 1000 Tape & Reel
MC74AC377DT TSSOP-20 75 Units/Rail
MC74AC377DTR2 TSSOP-20 2500 Tape & Reel
MC74ACT377DT TSSOP-20 75 Units/Rail
MC74AC377M EIAJ-20 40 Units/Rail
MC74ACT377M EIAJ-20 40 Units/Rail
MC74ACT377MEL EIAJ-20 2000 Tape & Reel
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MC74AC377, MC74ACT377

MARKING DIAGRAMS

S0-20 TSSOP-20
ﬁﬁ‘iﬁ AAAAAAAAAT
AWLYYWW AC
377
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HEHHHHHHHH
ﬁﬁ AAAAAAAAAT
AWLYYWW ACT
377
o ALYW
iERERERERE
A = Assembly Location
WL,L = Wafer Lot
YY,Y = Year

WW, W = Work Week
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MC74AC540, MC74ACT540,
MC74AC541, MC74ACT541

Octal Buffer/Line Driver
with 3-State Outputs

The MC74AC540/74ACT540 and MCT74AC541/74ACT541 are
octal buffer/line drivers designed to be employed as memory and
address drivers, clock drivers and bus oriented transmitter/receivers.
The MC74AC541/74ACT541 is a noninverting option of the
MC74AC540/74ACT540.

These devices are similar in function to the
MC74AC240/74ACT240 and MC74AC244/74ACT244 while
providing flow—through architecture (inputs on opposite side from
outputs). This pinout arrangement makes these devices especially
useful as output ports for microprocessors, allowing ease of layout and
greater PC board density.

e 3-State Outputs

® Inputs and Outputs Opposite Side of Package, Allowing Easier
Interface to Microprocessors

Outputs Source/Sink 24 mA

MC74AC540/74ACT540 Provides Inverted Outputs
MC74AC541/74ACT541 Provides Noninverted Outputs
"ACT540 and "ACT541 Have TTL Compatible Inputs

TRUTH TABLE
Inputs Outputs

OE1 OEs D ’540 | '541
L L H L H
H X X z z
X H X z z
L L L H L

H = HIGH Voltage Level

L = LOW Voltage Level

X = Immaterial

Z = High Impedance

© Semiconductor Components Industries, LLC, 2002 254
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ORDERING INFORMATION

See detailed ordering and shipping information in the package
dimensions section on page 261 of this data sheet.

DEVICE MARKING INFORMATION

See general marking information in the device marking
section on page 262 of this data sheet.
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MC74AC540, MC74ACT540, MC74AC541, MC74ACT541

[ 20] Vee
[19] O

o
I

iERR

=] =] & =] 2] 5] (=] 5]

3] [e] [=] [5] [o] [o] [=] [o] [~]

o

GND |1

Figure 1. MC74AC540/74ACT540

MAXIMUM RATINGS*

[ 20] Vee
[19] O

1

(;I?IITII?IITIITIITIFI;I
RO
AAAAAAA@

=] =] B =] 2] 5] (5] 5]

GND E

Figure 2. MC74AC541/74ACT541

Symbol Parameter Value Unit
Vce DC Supply Voltage (Referenced to GND) -0.5t0 +7.0 Vv
VIN DC Input Voltage (Referenced to GND) -0.5to Vg +0.5 \
VouTt DC Output Voltage (Referenced to GND) -0.5to Vg +0.5 \Y
IIN DC Input Current, per Pin +20 mA
louT DC Output Sink/Source Current, per Pin 50 mA
Icc DC V¢ or GND Current per Output Pin +50 mA
Tstg Storage Temperature —65 to +150 °C

*Maximum Ratings are those values beyond which damage to the device may occur. Functional operation should be restricted to the
Recommended Operating Conditions.
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MC74AC540, MC74ACT540, MC74AC541, MC74ACT541

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
‘AC 2.0 5.0 6.0
Vce Supply Voltage ACT 15 5o 55 \Y
VIN, VouT | DC Input Voltage, Output Voltage (Ref. to GND) 0 - \ele Vv
Vcc @ 3.0V - 150 -

Input Rise and Fall Time (Note 1.)

tn it ’AC Devices except Schmitt Inputs Vcc @45V - 40 - nsiv
Vcc @55V - 25 -
Input Rise and Fall Time (Note 2.) Vcc @45V - 10 -
ty, tf , } . ns/V
ACT Devices except Schmitt Inputs Ve @ 55V - 8.0 -
Ty Junction Temperature (PDIP) - - 140 °C
TA Operating Ambient Temperature Range -40 25 85 °C
IoH Output Current — High - - —24 mA
loL Output Current — Low - - 24 mA

1. V|N from 30% to 70% Vcc; see individual Data Sheets for devices that differ from the typical input rise and fall times.
2. V|N from 0.8 V to 2.0 V; see individual Data Sheets for devices that differ from the typical input rise and fall times.
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MC74AC540, MC74ACT540, MC74AC541, MC74ACT541

DC CHARACTERISTICS

74AC 74AC
TA =
—40°C to
Ta =+25°C +85°C
Vcc - B
Symbol Parameter V) Typ Guaranteed Limits Unit Conditions
VIH Minimum High Level 3.0 1.5 2.1 21 VouT =01V
Input Voltage 4.5 2.25 | 3.15 3.15 \ orVcc-0.1V
5.5 275 | 3.85 3.85
ViL Maximum Low Level 3.0 1.5 0.9 0.9 VouyTt=0.1V
Input Voltage 45 225 | 1.35 1.35 \Y orVgc—-0.1V
5.5 2.75 | 1.65 1.65
VOH Minimum High Level 3.0 299 [ 29 2.9 louT =-50 nA
Output Voltage 45 449 | 4.4 4.4 Y,
5.5 5.49 5.4 5.4
*VIN=VILorViH
3.0 - 2.56 2.46 Y -12mA
4.5 - 3.86 3.76 IOH —24 mA
5.5 - 4.86 4.76 —24 mA
VoL Maximum Low Level 3.0 0.002 | 0.1 0.1 loyT =50 uA
Output Voltage 4.5 0.001 | 0.1 0.1 \
5.5 0.001 | 0.1 0.1
*VIN=VILorViH
3.0 - 0.36 0.44 v 12 mA
4.5 - 0.36 0.44 loL 24 mA
5.5 - 0.36 0.44 24 mA
IIN Maximum Input _ + + _
Leakage Current 55 +0-1 1.0 hA Vi=Vce, GND
loz Maximum V| (OE) =V|L, VIH
3-State 5.5 - 10.5 +5.0 uA V| =Vcc, GND
Current Vo =Vce, GND
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
tput t
IOHD Output Curren 55 - - 75 mA  [VoHD =3.85 V Min
Icc Maximum Quiescent _ _
Supply Current 5.5 8.0 80 uA VIN =Vcc 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: IjyandIcc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5V Vgc.
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AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

MC74AC540, MC74ACT540, MC74AC541, MC74ACT541

74AC 74AC
Tp = —-40°C
T = +25°C to +85°C
CL =50 pF CL =50 pF
Vee L=50p L=50p Fig.
Symbol Parameter ) Min Typ Max | Min Max Unit No.
¢ Propagation Delay 3.3 1.5 5.5 7.5 1.0 8.0 3.5
PLH Data to Output ("AC540) 50 | 15 | 40 | 60 | 10 | 65 ns -
¢ Propagation Delay 3.3 15 5.0 7.0 1.0 7.5 n 35
PHL Data to Output ("AC540) 50 | 15 | 40 | 55 | 1.0 | 6.0 s .
¢ Output Enable Time 3.3 3.0 8.5 1 25 12 37
PZH ("AC540) 50 | 20 | 65 | 85 | 20 | 95 ns -
¢ Output Enable Time 3.3 2.5 7.5 10 2.0 11 38
PZL ("AC540) 50 | 20 | 60 | 75 | 15 | 85 ns .
N Output Disable Time 3.3 25 8.5 13 15 14 a7
PHZ ("AC540) 50 | 15 | 75 | 105 | 1.0 | 11 ns -
t Output Disable Time 3.3 2.0 7.0 10 2.0 1 38
PLZ ('AC540) 50 | 15 | 60 | 80 | 15 | 9.0 ns .
t Propagation Delay 3.3 2.0 5.5 8.0 15 9.0 35
PLH Data to Output (‘AC541) 50 | 15 | 40 | 60 | 1.0 | 65 ns .
t Propagation Delay 3.3 2.0 5.5 8.0 15 8.5 35
PHL Data to Output (‘AC541) 50 | 15 | 40 | 60 | 10 | 65 ns .
t Output Enable Time 3.3 3.0 8.0 11.5 3.0 12,5 37
PZH ('AC541) 50 | 20 | 60 | 85 | 15 | 95 ns .
t Output Enable Time 3.3 2.5 7.0 10 25 11.5 38
PZL ('AC541) 50 | 15 | 55 | 75 | 1.0 | 85 ns .
¢ Output Disable Time 3.3 35 9.0 12.5 2.5 14 57
PHZ ('AC541) 50 | 20 | 70 | 95 | 10 [105 | " -
t Output Disable Time 3.3 2.5 6.5 9.5 2.0 10.5 38
PLZ ('AC541) 50 | 20 | 55 | 75 | 10 | 85 ns .

*Voltage Range 3.3 Vis 3.3V £0.3 V.
Voltage Range 5.0 Vis 5.0 V +0.5 V.
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MC74AC540, MC74ACT540, MC74AC541, MC74ACT541

DC CHARACTERISTICS

7T4ACT 74ACT
TA =
—40°C to
Ta =+25°C +85°C
Vcc - B
Symbol Parameter V) Typ Guaranteed Limits Unit Conditions
VIH Minimum High Level 4.5 1.5 2.0 2.0 v VouT =01V
Input Voltage 5.5 1.5 2.0 2.0 orVcc-0.1V
ViL Maximum Low Level 45 1.5 0.8 0.8 Y Voyt =01V
Input Voltage 5.5 1.5 0.8 0.8 orVcc—-0.1V
VOH Minimum High Level 4.5 4.49 4.4 4.4 v loyT =-50 uA
Output Voltage 5.5 5.49 5.4 5.4
VIN=VILorVIH
45 - 3.86 3.76 \Y | —24 mA
55 - | 486 476 OH  _24ma
VoL Maximum Low Level 4.5 0.001 | 0.1 0.1 v louT =50 uA
Output Voltage 5.5 0.001 | 0.1 0.1
*VIN=VILorViH
4.5 - 0.36 0.44 \ | 24 mA
55 - | o036 0.44 oL 24 mA
IIN Maximum Input _ + + _
Leakage Current 55 +0-1 1.0 hA Vi=Vce, GND
AlccT Additional Max. Icc/Input 5.5 0.6 - 1.5 mA Vi=Vgcc-21V
loz Maximum V| (OE) =V|L, VIH
3-State 5.5 - 10.5 +5.0 uA V| =Vcc, GND
Current Vo =Vce, GND
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 5.5 - - 75 mA | VoHD =3.85 V Min
Icc Maximum Quiescent _ _
Supply Current 5.5 8.0 80 uA VIN = Vg 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.
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MC74AC540, MC74ACT540, MC74AC541, MC74ACT541

AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

74ACT 74ACT
Tp =-40°C
Vee! Ta = +25°C
Symbol Parameter ((\:,? CA =;0 pF to +85°C Unit
L CL =50 pF
Min Typ Max | Min Max
Propagation Delay
t 5.0 1.0 - 7.0 1.0 7.5 ns 3-5
PLH Data to Output ("ACT540)
Propagation Delay
t 5.0 1.0 - 8.0 1.0 8.5 ns 3-5
PHL Data to Output ("ACT540)
Output Enable Time
t 5.0 1.0 - 10.5 1.0 1.5 ns 3-7
PZH (ACT540)
Output Enable Time
t 5.0 1.0 - 9.5 1.0 10.5 ns 3-8
PZL ('ACT540)
Output Disable Time
t 5.0 1.0 - 12.0 1.0 12.5 ns 3-7
PHZ (ACT540)
Output Disable Time
t 5.0 1.5 - 9.0 1.0 10 ns 3-8
PLZ (ACT540)
t Propagation Delay 50 |15 | - |75 |10 |80 | ns | 35
PLH Data to Output (ACT541) : ' ' : '
Propagation Delay
t 5.0 1.5 - 7.5 1.0 8.0 ns 3-5
PHL Data to Output (ACT541)
Output Enable Time
t . 2. - 10. 1. 11. —7
PZH (ACT541) 5.0 0 0.0 0 0 ns 3
Output Enable Time
t . 1. - . 1. 10. —
PZL (ACT541) 5.0 5 9.5 0 0.5 ns 3-8
Output Disable Time
t . 2. - 11. 1. 12. —7
PHZ ('ACT541) 5.0 0 0 0 0 ns 3
Output Disable Time
t . 2. - . 1. 1 —
PLZ (ACT541) 5.0 0 9.0 0 0 ns 3-8
*Voltage Range 5.0 Vis 5.0V £0.5 V.
CAPACITANCE
Symbol Parameter V_?\I,:e Unit Test Conditions
CIN Input Capacitance 4.5 pF Vcc =50V
CpD Power Dissipation Capacitance 30 pF Vcc =50V
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MC74AC540, MC74ACT540, MC74AC541, MC74ACT541

ORDERING INFORMATION

Device Package Shipping
MC74AC540N PDIP-20 18 Units/Rail
MC74ACT540N PDIP-20 18 Units/Rail
MC74AC540DW SOIC-20 38 Units/Rail
MC74AC540DWR2 SOIC-20 1000 Tape & Reel
MC74ACT540DW SOIC-20 38 Units/Rail
MC74ACT540DWR2 SOIC-20 1000 Tape & Reel
MC74AC540DT TSSOP-20 75 Units/Rail
MC74AC540DTR2 TSSOP-20 2500 Tape & Reel
MC74ACT540DT TSSOP-20 75 Units/Rail
MC74ACT540DTR2 TSSOP-20 2500 Tape & Reel
MC74AC540M EIAJ-20 40 Units/Rail
MC74ACT540M EIAJ-20 40 Units/Rail
MC74ACT540MEL EIAJ-20 2000 Tape & Reel
MC74AC541N PDIP-20 18 Units/Rail
MC74ACT541N PDIP-20 18 Units/Rail
MC74AC541DW SOIC-20 38 Units/Rail
MC74AC541DWR2 SOIC-20 1000 Tape & Reel
MC74ACT541DW SOIC-20 38 Units/Rail
MC74ACT541DWR2 SOIC-20 1000 Tape & Reel
MC74AC541DT TSSOP-20 75 Units/Rail
MC74AC541DTR2 TSSOP-20 2500 Tape & Reel
MC74ACT541DT TSSOP-20 75 Units/Rail
MC74ACT541DTR2 TSSOP-20 2500 Tape & Reel
MC74AC541M EIAJ-20 40 Units/Rail
MC74AC541MEL EIAJ-20 2000 Tape & Reel
MC74ACT541M EIAJ-20 40 Units/Rail
MC74ACT541MEL EIAJ-20 2000 Tape & Reel
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MC74AC573, MC74ACT573

Octal Buffer/Line Driver
with 3-State Outputs

The MC74AC573/74ACT573 is a high—speed octal latch with

buffered common Latch Enable (LE) and buffered common Output ON Semiconductor™
Enable (OE) inputs. .
The MC74AC573/74ACTS573 is functionally identical to the http://onsemi.com
MC74AC373/74ACT373 but has inputs and outputs on opposite sides.
PDIP-20
® Inputs and Outputs on Opposite Sides of Package Allowing Easy g fSUEF;;);
Interface with Microprocessors
20
® Useful as Input or Output Port for Microprocessors
® Functionally Identical to MC74AC373/74ACT373 $0-20
e 3-State Outputs for Bus Interfacing Dg:gg ';;:X
® Qutputs Source/Sink 24 mA
®’ i
ACT573 Has TTL Compatible Inputs TSSOP—20
DT SUFFIX
Vecc Op Or 02 O3 04 O5 O O7 LE CASE 948E
[20] [1o] [1e] [17] [t6] [15] [1a] [1] [t2] [11]
EIAJ-20
M SUFFIX
CASE 967

ORDERING INFORMATION

Ll L] Lsf Lo Us] Lef (7] L8] Lof L]
OE

Device Package Shipping
Dp Dy Dy D3 Dg Ds Dg Dy GND
i . MC74AC573N PDIP-20 18 Units/Rail
Figure 1. Pinout 20-Lead Packages Conductors
(Top View) MC74ACT573N PDIP-20 18 Units/Rail

MC74AC573DW SOIC-20 38 Units/Rail

PIN ASSIGNMENT MC74AC573DWR2 | SOIC—20 | 1000 Tape & Reel
PIN FUNCTION MC74ACT573DW | SOIC—20 | 38 Units/Rail
Do-D7 Data Inputs MC74ACT573DWR2 | SOIC—20 | 1000 Tape & Reel
LE Latch Enable Input MC74AC573DT | TSSOP-20 | 75 Units/Rail
OE 3-State Output Enable Input MC74AC573DTR2 | TSSOP-20 |2500 Tape & Reel
Op-07 3-State Latch Outputs

MC74ACT573DT TSSOP-20 75 Units/Rail

MC74ACT573DTR2 | TSSOP-20 | 2500 Tape & Reel

| | | | | | | | MC74AC573M EIAJ-20 40 Units/Rail

g0 D1 D2 D3 Da D5 Dg B MC74AC573MEL | EIAJ-20 |2000 Tape & Reel

—q OE MC74ACT573M EIAJ-20 40 Units/Rail

0p 01 02 03 O4 O5 Og O7
[TTTTTT] MC74ACT573MEL | EIAJ-20 | 2000 Tape & Reel

DEVICE MARKING INFORMATION

See general marking information in the device marking
section on page 270 of this data sheet.

Figure 2. Logic Symbol

© Semiconductor Components Industries, LLC, 2001 263 Publication Order Number:
May, 2001 — Rev. 5 MC74AC573/D



MC74AC573, MC74ACT573

TRUTH TABLE FUNCTIONAL DESCRIPTION
Inputs Outputs The MCT74AC573/74ACT574 contains eight D-type
— latches with 3—state output buffers. When the Latch Enable
O LE Dn ©n (LE) input is HIGH, data on the Dy, inputs enters the latches.
L H H H In this condition the latches are transparent, i.e., a latch
L H L H output will change state each time its D input changes. When
II-_I )Iz i OZO LE is LOW the latches store the information that was present
on the D inputs a setup time preceding the HIGH-to-LOW
'I:'fl'_"o'(av"'v\écl’t';z%el_';‘j' transition of LE. The 3-state buffers are controlled by the
Z = High Impedance Output Enable (OE) input. When OE is LOW, the buffers are
X = Immaterial enabled. When OE is HIGH the buffers are in the high

Op = Previous Og before LOW-to-HIGH Transition of Clock impedance mode but this does not interfere with entering

new data into the latches.

Do D4 Do D3 Dy D5 Dg D7

LD —D — D —D —D —D —D — D

Op 01 02 03 04 05 Og 07

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

Figure 3. Logic Diagram

MAXIMUM RATINGS*

Symbol Parameter Value Unit
Vce DC Supply Voltage (Referenced to GND) -0.5t0 +7.0 \
VIN DC Input Voltage (Referenced to GND) -0.5to Vg +0.5 \
VouT DC Output Voltage (Referenced to GND) -0.5to Vg +0.5 \
IIN DC Input Current, per Pin +20 mA
louT DC Output Sink/Source Current, per Pin +50 mA
Icc DC Vg or GND Current per Output Pin 50 mA
Tstg Storage Temperature —65 to +150 °C

*Maximum Ratings are those values beyond which damage to the device may occur. Functional operation should be restricted to the
Recommended Operating Conditions.
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MC74AC573, MC74ACT573

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
‘AC 2.0 5.0 6.0
Vce Supply Voltage ACT 15 5o 55 \
VIN, VouT | DC Input Voltage, Output Voltage (Ref. to GND) 0 - \ele Vv
Vcc @ 3.0V - 150 -
R [ N L L I I e
Vcc @55V - 25 -
ot Input Rise and Fall Time (Note 2) Vcc @45V - 10 - v
ACT Devices except Schmitt Inputs Ve @ 55V - 8.0 -
Ty Junction Temperature (PDIP) - - 140 °C
TA Operating Ambient Temperature Range -40 25 85 °C
IoH Output Current — High - - —24 mA
loL Output Current — Low - - 24 mA

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

http://onsemi.com
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DC CHARACTERISTICS

MC74AC573, MC74ACT573

74AC 74AC
v Ta =
Symbol Parameter (3;3 T = +25°C -40°C to Unit Conditions
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 3.0 1.5 2.1 2.1 VouTt=0.1V
Input Voltage 4.5 2.25 | 3.15 3.15 \ orVcc-0.1V
55 275 | 3.85 3.85
ViL Maximum Low Level 3.0 1.5 0.9 0.9 Voyt=0.1V
Input Voltage 4.5 225 | 1.35 1.35 \ orVcc—-0.1V
5.5 275 | 1.65 1.65
VOH Minimum High Level 3.0 2.99 2.9 2.9 loyT =-50 uA
Output Voltage 4.5 4.49 | 4.4 4.4 Y,
5.5 5.49 5.4 5.4
"VIN=ViLorViH
3.0 - 2.56 2.46 v —-12mA
4.5 - 3.86 3.76 IOH —24 mA
55 - 4.86 4.76 —24 mA
VoL Maximum Low Level 3.0 0.002 | 0.1 0.1 loyT =50 LA
Output Voltage 4.5 0.001 | 0.1 0.1 Vv
55 0.001 | 0.1 0.1
*VIN=VILorViH
3.0 - 0.36 0.44 v 12 mA
4.5 - 0.36 0.44 loL 24 mA
55 - 0.36 0.44 24 mA
IIN Maximum Input +0.1 +1.0 A Vi<V GND
Leakage Current 5.5 - = =1 W I=VCC:
loz Maximum V| (OE) =V|L, VIH
3-State 5.5 - 10.5 +5.0 HA V| =Vcc, GND
Current Vo =Vce, GND
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
tput t
IOHD Output Curren 5.5 - - 75 mA | VoHD =3.85 V Min
Icc Maximum Quiescent
Supply Current 55 - 8.0 80 UA VIN =Vcc 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: IjyandIcc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5V V.
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MC74AC573, MC74ACT573

AC CHARACTERISTICS (For Figures and Waveforms — See Section 3)

74AC 74AC
Ta =-40°C .
Vee* Ta = +25°C Fig.
Symbol Parameter ((\:,(): CA =;0 pF to +85°C Unit Nlcgn
L CL =50 pF .
Min Typ Max | Min Max
¢ Propagation Delay 3.3 2.5 - 13.0 2.0 15.0 3.5
PLH Dp to Op 50 | 25 | - |100 | 20 | 115 ]| ™ .
¢ Propagation Delay 3.3 2.5 - 12.0 2.0 14.0 3.5
PHL Dp to Op 50 | 25 | - | 95 [ 20 |10 | ™ .
¢ Propagation Delay 3.3 2.5 - 13.0 2.0 15.0 36
PLH LE to Oy, 50 | 25 | - | 95 [ 20 |10 | ™ .
; Propagation Delay 3.3 2.5 - 12.0 2.0 14.0 36
PHL LE to Oy, 50 | 25 | - | 85 | 20 | 100 ]| ™ a
. 3.3 25 - 11.0 2.0 12.0
tpzH Output Enable Time 50 25 _ 90 20 10.0 ns 3-7
. 3.3 25 - 11.0 2.0 12,5
tpzL Output Enable Time 5.0 o5 _ 8.5 20 95 ns 3-8
) i 3.3 25 - 12.5 2.0 13.5
tPHZ Output Disable Time 5.0 25 _ 1.0 20 12.0 ns 3-7
3.3 25 - 9.5 2.0 10.5
tpLz Output Disable Time 5.0 o5 _ 8.0 20 90 ns 3-8
*Voltage Range 3.3 Vis 3.3V £0.3 V.
Voltage Range 5.0 Vis 5.0 V £0.5 V.
AC OPERATING REQUIREMENTS
74AC 74AC
Ta =-40°C -
Vee* Ta = +25°C Fig.
Symbol Parameter ((\:,(): CA =;0 pF to +85°C Unit Ncg>
L CL =50 pF .
Typ Guaranteed Minimum
N Setup Time, HIGH or LOW 3.3 - 3.5 4.0 39
s Dp to LE 50 | - 3.0 35 ns .
; Hold Time, HIGH or LOW 3.3 - 2.0 2.0 39
h Dn to LE 50 | - 2.0 2.0 ns -
3.3 - 6.0 7.0
tw LE Pulse Width, HIGH 50 _ 40 50 ns 3-6

*Voltage Range 3.3 Vis 3.3V £0.3 V.
Voltage Range 5.0 Vis 5.0 V £0.5 V.
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DC CHARACTERISTICS

MC74AC573, MC74ACT573

74ACT 74ACT
v Ta =
Symbol Parameter cc Ta =+25°C —40°C to Unit Conditions
V) o
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 4.5 1.5 2.0 2.0 v VouTt=0.1V
Input Voltage 5.5 1.5 2.0 2.0 orVcc-0.1V
ViL Maximum Low Level 4.5 1.5 0.8 0.8 Y Voyt =01V
Input Voltage 5.5 1.5 0.8 0.8 orVcc—-0.1V
VOH Minimum High Level 4.5 4.49 4.4 4.4 v loyT =-50 uA
Output Voltage 5.5 5.49 5.4 5.4
*VIN=VILorViH
4.5 - 3.86 3.76 \ | —24 mA
55 - | 486 4.76 OH  _24ma
VoL Maximum Low Level 4.5 0.001 | 0.1 0.1 v louT =50 A
Output Voltage 5.5 0.001 | 0.1 0.1
*VIN=VILorViH
4.5 - 0.36 0.44 \ | 24 mA
55 - | o038 0.44 oL 24 mA
IN Maximum Input 5.5 0.1 +1.0 A |Vi=Vce, GND
Leakage Current : B B = H I=VCC:
AlceT Additional Max. Icc/Input 5.5 0.6 - 1.5 mA Vi=Vgcc-21V
loz Maximum V) (OE) =V|L, VIH
3-State 5.5 - 10.5 +5.0 HA V| =Vcc, GND
Current Vo =Vce, GND
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 5.5 - - 75 mA | VoHD = 3.85 V Min
Icc Maximum Quiescent
Supply Current 55 - 8.0 80 UA VIN = 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 Section 3)
74ACT 74ACT
Ta =-40°C .
Vee?! Ta = +25°C Fig.
Symbol Parameter ((\:,(): CA _;0 oF to +85°C Unit ng
L= CL =50 pF :
Min Typ Max | Min Max
Propagation Delay _ .
tPLH Dy, to O 5.0 25 10.5 2.0 12 ns 3-5
Propagation Delay _ .
tPHL Dy to Op, 5.0 25 10.5 2.0 12 ns 3-5
Propagation Delay _ .
tPLH LE 10 Op 5.0 3.0 10.5 25 12 ns 3-6
Propagation Delay _ .
tPHL LE to Op, 5.0 25 9.5 2.0 10.5 ns 3-6
tPpzH Output Enable Time 5.0 2.0 - 10 1.5 11 ns 3-7
tpzL Output Enable Time 5.0 1.5 - 9.5 1.5 10.5 ns 3-8
tPHZ Output Disable Time 5.0 2.5 - 11 1.5 12.5 ns 3-7
tpLz Output Disable Time 5.0 1.5 - 8.5 1.0 9.5 ns 3-8

*Voltage Range 5.0 Vis 5.0 V £0.5 V.
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MC74AC573, MC74ACT573

AC OPERATING REQUIREMENTS

74ACT 74ACT
Ta =-40°C -
Vee! Ta = +25°C Fig.
Symbol Parameter (C\Zlc)i CA _;0 pF to +85°C Unit ng
L= CL =50 pF :
Typ Guaranteed Minimum
Setup Time, HIGH or LOW _ g
ts Dy to LE 5.0 3.0 35 ns 3-9
Hold Time, HIGH or LOW
th Dy, to LE 5.0 0 0 ns 3-9
tw LE Pulse Width, HIGH 5.0 - 3.5 4.0 ns 3-6
*Voltage Range 5.0 Vis 5.0V £0.5 V.
CAPACITANCE
Symbol Parameter V%I,:e Unit Test Conditions
CIN Input Capacitance 5.0 pF Vcc =50V
CpD Power Dissipation Capacitance 25 pF Vcc =50V
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MC74AC573, MC74ACT573

MARKING DIAGRAMS
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MC74AC574, MC74ACT574

Octal D Flip-Flop with
3-State Outputs

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.

® 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

L) L2] (s Lo [s] Le] L] [e] Lo [10]
OE Dg Dy Dy D3 D4 D5 Dg D7 GND
Figure 1. Pinout: 20-Lead Packages Conductors

(Top View)
PIN ASSIGNMENT
PIN FUNCTION
Do-D7 Data Inputs
CcP Clock Pulse Input
OE 3-State Output Enable Input
0007 3-State Outputs
© Semiconductor Components Industries, LLC, 2001 271

May, 2001 — Rev. 6

ON Semiconductor™

http://onsemi.com

20

PDIP-20

N SUFFIX
CASE 738

S0-20
DW SUFFIX
CASE 751

TSSOP-20
DT SUFFIX
CASE 948E

EIAJ-20
M SUFFIX
CASE 967

ORDERING INFORMATION

Device Package Shipping
MC74AC574N PDIP-20 18 Units/Rail
MC74ACT574N PDIP-20 18 Units/Rail
MC74AC574DW SOIC-20 38 Units/Rail
MC74AC574DWR2 | SOIC-20 |1000 Tape & Reel
MC74ACT574DW SOIC-20 38 Units/Rail
MC74ACT574DWR2 | SOIC—-20 |1000 Tape & Reel
MC74AC574DT TSSOP-20 75 Units/Rail
MC74AC574DTR2 | TSSOP-20 | 2500 Tape & Reel
MC74ACT574DT TSSOP-20 75 Units/Rail
MC74ACT574DTR2 | TSSOP—-20 | 2500 Tape & Reel
MC74AC574M EIAJ-20 40 Units/Rail
MC74AC574MEL EIAJ-20 |2000 Tape & Reel
MC74ACT574M EIAJ-20 40 Units/Rail
MC74ACT574MEL EIAJ-20 |2000 Tape & Reel

DEVICE MARKING INFORMATION

See general marking information in the device marking

section on page 278 of this data sheet.

Publication Order Number:

MC74AC574/D




MC74AC574, MC74ACT574

[ L] ] FUNCTION TABLE
Do Dy Do D3 Dg D5 Dg D7 Inputs Internal | Outputs
— cp — Function
oF OE CP D Q On
Og 01 02 03 04 O5 Og O7 H H L NC z Hold
(I)(f(l)(l)(l)(l)(l)(l) H H H NC 4 Hold
H I L L 4 Load
Figure 2. Logic Symbol H I H H Z |Load
L I L L L Data Available
L I H H H Data Available
FUNCTIONAL DESCRIP.TION . L H L NG NG No Change in Data
.The MC7.4AC574/74.¥AC.T5.74. consists of e.1ght edge- L H H NC NC No Change in Data
triggered flip—flops with individual D-type inputs and
H = HIGH Voltage Level
3—state true outputs. The buffered clock and buffered Output L = LOW Voltage Level
Enable are common to all flip—flops. The eight flip—flops X = Immaterial
: ESCI T . Z = High Impedance
will store the stat.e of thelr' individual D inputs that meet the I LOW-o-HIGH Glock Transition
setup and hold time requirements on the LOW—to-HIGH NC = No Change
Clock (CP) transition. With the Output Enable (OE) LOW,
the contents of the eight flip—flops are available at the
outputs. When OE is HIGH, the outputs go to the high
impedance state. Operation of the OE input does not affect
the state of the flip—flops.
Do D4 Do D3 Dy D5 Dg D7
i SN T 1T 11 1 ]
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 <{>ﬁ
Op 01 02 O3 04 Osg Og 07
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
MAXIMUM RATINGS*
Symbol Parameter Value Unit
\ele DC Supply Voltage (Referenced to GND) -0.5t0 +7.0 Vv
VIN DC Input Voltage (Referenced to GND) -0.5to Vg +0.5 \
VouT DC Output Voltage (Referenced to GND) -0.5to Vg +0.5 Vv
IIN DC Input Current, per Pin +20 mA
louT DC Output Sink/Source Current, per Pin +50 mA
Icc DC Vg or GND Current per Output Pin 50 mA
Tstg Storage Temperature —65 to +150 °C

* Maximum Ratings are those values beyond which damage to the device may occur. Functional operation should be restricted to the

Recommended Operating Conditions.
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MC74AC574, MC74ACT574

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
‘AC 2.0 5.0 6.0
V Supply Voltage \
cc Y 9 'ACT 4.5 5.0 5.5
VIN: VouT | DC Input Voltage, Output Voltage (Ref. to GND) 0 - Vce \
Vcc @ 3.0V - 150 -
Input Rise and Fall Time (Note 1) _ —
tn tf ’AC Devices except Schmitt Inputs Vcc @45V 40 nsiv
Vcc @55V - 25 -
. Input Rise and Fall Time (Note 2) Vcc @45V - 10 - .y
r i "ACT Devices except Schmitt Inputs Vee @ 55V - 8.0 -
Ty Junction Temperature (PDIP) - — 140 °C
TA Operating Ambient Temperature Range -40 25 85 °C
IoH Output Current — High - - —24 mA
loL Output Current — Low - - 24 mA

1. VN from 30% to 70% Vcc; see individual Data Sheets for devices that differ from the typical input rise and fall times.
2. V|N from 0.8 V to 2.0 V; see individual Data Sheets for devices that differ from the typical input rise and fall times.
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MC74AC574, MC74ACT574

DC CHARACTERISTICS

74AC 74AC
Vee Ta =
Symbol Parameter v) Ta =+25°C —40°C to Unit Conditions
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 3.0 1.5 2.1 21 VouTt=0.1V
Input Voltage 45 | 225 | 3.15 3.15 v orVeg 0.1V
55 2.75 | 3.85 3.85
ViL Maximum Low Level 3.0 1.5 0.9 0.9 VoyT=0.1V
Input Voltage 45 | 225 | 135 1.35 v orVgg-0.1V
5.5 2.75 | 1.65 1.65
VOH Minimum High Level 3.0 2.99 2.9 2.9 loyT =-50 uA
Output Voltage 45 | 449 | 44 44 v
55 549 | 54 5.4
*VIN=V|LorViH
3.0 - 2.56 2.46 v -12mA
4.5 - 3.86 3.76 IoH 24 mA
5.5 - 4.86 4.76 24 mA
VoL Maximum Low Level 3.0 [o0.002 | 0.1 0.1 louT =50 HA
Output Voltage 45 |0001 | 0.1 0.1 v
5.5 0.001 0.1 0.1
*VIN=VILorViH
3.0 - 0.36 0.44 v 12 mA
4.5 - 0.36 0.44 loL 24 mA
5.5 - 0.36 0.44 24 mA
IIN Maximum Input
Leakage Current 5.5 - 0.1 +1.0 HA V)= VCC, GND
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 55 - - 75 mA | VOHD = 3.85 V Min
Icc Maximum Quiescent
Supply Current 55 - 8.0 80 UA VIN = 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: ljy and Icc @ 3.0 V are guaranteed to be less than or equal to the respective limit @ 5.5 V V.
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MC74AC574, MC74ACT574

AC CHARACTERISTICS (For Figures and Waveforms — See Section 3)

74AC 74AC
Tp =-40°C .
Vee! Ta = +25°C Fig.
Symbol Parameter ((\:,(): CA =;0 pF to +85°C Unit Ncg>
L CL =50 pF .
Min Typ Max | Min Max
Maximum Clock 3.3 75 - - 60 -
fmax Frequency 5.0 95 - - 85 - MHz 3-8
¢ Propagation Delay 3.3 3.5 - 13.5 3.5 15 ns 36
PLH CPto Oy, 50 | 2.0 - 95 | 2.0 | 11
¢ Propagation Delay 3.3 3.5 - 12 3.5 13.5 ns 36
PHL CPto Op, 50 | 2.0 - 85 | 20 | 95
3.3 25 - 1 25 12
tpzH Output Enable Time 50 20 _ 8.5 20 90 ns 3-7
. 3.3 3.0 - 10.5 3.5 1.5
tpzL Output Enable Time 50 15 _ 8.0 20 90 ns 3-8
. ) 3.3 4.0 - 12 4.5 13
tPHZ Output Disable Time 5.0 20 _ 95 20 105 ns 3-7
) ) 3.3 2.0 - 9.0 25 10
tpLz Output Disable Time 5.0 15 _ 75 15 85 ns 3-8
*Voltage Range 3.3 Vis 3.3V 0.3 V.
Voltage Range 5.0 Vis 5.0 V £0.5 V.
AC OPERATING REQUIREMENTS
74AC 74AC
Ta =-40°C -
Vee! Tp = +25°C Fig.
Symbol Parameter (?I? CA _;0 pF to +85°C Unit N(g)
L= CL = 50 pF :
Typ Guaranteed Minimum
; Setup Time, HIGH or LOW 3.3 - 2.5 3.0 ns 39
S Dp to CP 5.0 - 1.5 2.0
; Hold Time, HIGH or LOW 3.3 - 1.5 1.5 n 39
h Dp to CP 50 | - 15 15 S
; CP Pulse Width 3.3 - 6.0 7.0 ns 36
w HIGH or LOW 5.0 - 4.0 5.0

*Voltage Range 3.3V is 3.3V +0.3 V.
Voltage Range 5.0 Vis 5.0 V +0.5 V.
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DC CHARACTERISTICS

MC74AC574, MC74ACT574

74ACT 74ACT
v Ta=
Symbol Parameter cc Ta =+25°C —40°C to Unit Conditions
V) +85°C
Typ Guaranteed Limits
VIH Minimum High Level 4.5 15 2.0 2.0 v VouTt=0.1V
Input Voltage 5.5 1.5 2.0 2.0 orVcc-0.1V
ViL Maximum Low Level 4.5 1.5 0.8 0.8 Y Voyt =01V
Input Voltage 5.5 1.5 0.8 0.8 orVcc—-0.1V
VOH Minimum High Level 4.5 4.49 4.4 4.4 v loyT =-50 uA
Output Voltage 5.5 5.49 5.4 5.4
*VIN=VILorViH
4.5 - 3.86 3.76 \ | —24 mA
55 - | 486 476 OH  _24mA
VoL Maximum Low Level 4.5 0.001 | 0.1 0.1 v louT =50 A
Output Voltage 5.5 0.001 | 0.1 0.1
*VIN=VILorViH
4.5 - 0.36 0.44 \ | 24 mA
55 - | o036 0.44 oL 24 mA
IN Maximum Input 5.5 0.1 +1.0 A |Vi=Vce, GND
Leakage Current : B B = H I=VCC:
AlceT Additional Max. Icc/Input 5.5 0.6 1.5 mA Vi=Vgcc-21V
loz Maximum V) (OE) =V|L, VIH
3-State 5.5 - 10.5 +5.0 HA V| =Vcc, GND
Current Vo =Vce, GND
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 5.5 - - 75 mA | VoHD = 3.85 V Min
Icc Maximum Quiescent
Supply Current 55 - 8.0 80 UA VIN = 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 Section 3)
7T4ACT 74ACT
Ta =-40°C .
Vee* Ta = +25°C Fig.
Symbol Parameter ((\:,(): CA _;0 oF to +85°C Unit ng
L= CL =50 pF :
Min Typ Max | Min Max
Maximum Clock
fmax Frequency 5.0 100 - - 85 - ns 3-3
Propagation Delay _ .
tPLH CP 10 Oy, 5.0 25 11 2.0 12 ns 3-6
Propagation Delay _ .
tPHL CP 10 Oy, 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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AC OPERATING REQUIREMENTS

MC74AC574, MC74ACT574

74ACT 74ACT
Ta =-40°C .
Vee* Ta = +25°C Fig.
Symbol Parameter ((\:,? CA =;0 pF to +85°C Unit Nlcgn
L CL =50 pF .
Typ Guaranteed Minimum
Setup Time, HIGH or LOW _ .
ts Dy, to CP 5.0 25 25 ns 3-9
Hold Time, HIGH or LOW
th Dy, 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 V £0.5 V.
CAPACITANCE
Symbol Parameter V%I’:e Unit Test Conditions
CIN Input Capacitance 45 pF Vcc =50V
CpD Power Dissipation Capacitance 40 pF Ve =50V
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MARKING DIAGRAMS
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MC74AC646, MC74ACT646

Octal Transceiver/Register
with 3-State Outputs
(Non-inverting)

The MC74AC646/74ACT646 consist of registered bus transceiver
circuits, with outputs, D-type flip—flops and control circuitry
providing multiplexed transmission of data directly from the input bus
or from the internal storage registers. Data on the A or B bus will be
loaded into the respective registers on the LOW—to—HIGH transition
of the appropriate clock pin (CAB or CBA). The four fundamental
data handling functions available are illustrated Figures 1 to 4.

ON Semiconductor™

http://onsemi.com
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A = Assembly Location
L, WL = Wafer Lot

Y,YY = Year

W, WW = Work Week

ORDERING INFORMATION

® Independent Registers for A and B Buses
® Multiplexed Real-Time and Stored Data Transfers
® Choice of True and Inverting Data Paths
® 3-State Outputs
® 300 mil Slim Dual In-Line Package
® Qutputs Source/Sink 24 mA
® 'ACT646 Has TTL Compatible Inputs

REAL TIME TRANSFER REAL TIME TRANSFER

A-BUS TO B-BUS B-BUS TO A-BUS

= A-BUS i A-BUS

REG REG REG REG
s Yy :

B-BUS B B-BUS
- Figure 1. o Figure 2. -
STORAGE TRANSFER
FROM BUS TO REGISTER FROM REGISTER TO BUS

= A-BUS == A-BUS >
pER . | 3

REG REG REG REG
- L I
B B-BUS B B-BUS
- Figure 3. - Figure 4.
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MC74AC646, MC74ACT646

Voc CBA SBA G By By By Bg By Bs; Bg By PIN ASSIGNMENT
24 | 23] |22| | 21| |20( 19| [18] 17| |16] | 15| | 14| |13
[24] [21] [20] [19] [18] [17] [16] [1s] [1a] [19] N ONGTION
Ap-A7 Data Register Inputs

D)

Data Register A Outputs

Bo-B7 Data Register B Inputs
Data Register B Outputs

T 2] Lo =] 15 [e] 7] L& [o] [o] (] [2] CAB,CBA | Clock Pulse Inputs

CAB SAB DR Ag Ay

AB, SBA T it/Receive Input
My Az As As Ag A7 GND SAB, S ransmit/Receive Inputs

DIR, G Output Enable Inputs
Figure 5. Pinout: 24-Lead Packages Conductors
(Top View)
L]
—{ caB Ao A1 A2 A3 Ay A5 Ag A7
— SAB
— DIR
— CBA
— SBA
-G Bp By Ba B3 B4 Bg Bg By
HERRRER
Figure 6. Logic Symbol
G
DIR

CBA >o
CAB

Ag

y

1 OF 8 CHANNELS

Do

A
l'______J'_______'!

Al Yyvy Yy

[ <
\

A4
TO 7 OTHER CHANNELS

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

Figure 7. Logic Diagram
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MC74AC646, MC74ACT646

FUNCTION TABLE

Inputs Data 1/0*
— Operation or Function
G DIR CAB CBA  SAB  SBA Ag-A7 Bo-B7
H X HorL HorlL X X Inbut Inout Isolation
H X I I X X pu pu Store A and B Data
L L X X X L Outout Inout Real Time B Data to A Bus
L L X X X H utpu pu Stored B Data to A Bus
L H X X L X Inout Outout Real Time A Data to B Bus
L H HorlL X H X pu utpu Stored A Data to B Bus

*The data output functions may be enabled or disabled by various signals at the G and DIR inputs. Data input functions are always enabled;
i.e., data at the bus pins will be stored on every LOW—to—HIGH transition of the appropriate clock inputs.

NOTE: H = HIGH Voltage Level; L = LOW Voltage Level; X = Immaterial,]. = LOW-to—HIGH Transition

MAXIMUM RATINGS*

Symbol Parameter Value Unit
Vce DC Supply Voltage (Referenced to GND) -0.5t0 +7.0 \Y
Vin DC Input Voltage (Referenced to GND) -0.5to Vg +0.5 \
Vout DC Output Voltage (Referenced to GND) -0.5to Vg +0.5 Vv
lin DC Input Current, per Pin +20 mA
lout DC Output Sink/Source Current, per Pin +50 mA
Icc DC Vg or GND Current per Output Pin 50 mA
Tstg Storage Temperature —65 to +150 °C

*Maximum Ratings are those values beyond which damage to the device may occur. Functional operation should be restricted to the Recom-
mended Operating Conditions.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
‘AC 2.0 5.0 6.0
V Supply Voltage \Y
ce PRy Yolag 'ACT 45 5.0 55
Vin, Vout DC Input Voltage, Output Voltage (Ref. to GND) 0 - \ele \
Vcc @30V - 150 -
Input Rise and Fall Time (Note 1) _ _
tr 1f 'AC Devices except Schmitt Inputs Vcc @45V 40 nsiv
Vcc @55V - 25 -
- Input Rise and Fall Time (Note 2) Vcc @45V ~ 10 ~ sV
n i ’ACT Devices except Schmitt Inputs Vo @ 55V _ 8.0 _
Ty Junction Temperature (PDIP) - - 140 °C
TA Operating Ambient Temperature Range —40 25 85 °C
IoH Output Current — High - - -24 mA
loL Output Current — Low - - 24 mA

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

MC74AC646, MC74ACT646

74AC 74AC
v Ta =
Symbol Parameter (3;3 T = +25°C -40°C to Unit Conditions
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 3.0 1.5 2.1 2.1 VouTt=0.1V
Input Voltage 4.5 2.25 | 3.15 3.15 \ orVcc-0.1V
55 275 | 3.85 3.85
ViL Maximum Low Level 3.0 1.5 0.9 0.9 Voyt=0.1V
Input Voltage 4.5 225 | 1.35 1.35 \ orVcc—-0.1V
5.5 275 | 1.65 1.65
VOH Minimum High Level 3.0 2.99 2.9 2.9 loyT =-50 uA
Output Voltage 4.5 4.49 | 4.4 4.4 Y,
5.5 5.49 5.4 5.4
"VIN=ViLorViH
3.0 - 2.56 2.46 v —-12mA
4.5 - 3.86 3.76 IOH —24 mA
55 - 4.86 4.76 —24 mA
VoL Maximum Low Level 3.0 0.002 | 0.1 0.1 loyT =50 LA
Output Voltage 4.5 0.001 | 0.1 0.1 Vv
55 0.001 | 0.1 0.1
*VIN=VILorViH
3.0 - 0.36 0.44 v 12 mA
4.5 - 0.36 0.44 loL 24 mA
55 - 0.36 0.44 24 mA
IIN Maximum Input +0.1 +1.0 A Vi<V GND
Leakage Current 5.5 - = =1 W I=VCC:
lozT Maximum V| (OE) =V|L, VIH
3-State 5.5 - 10.6 +6.0 HA V| =Vcc, GND
Current Vo =Vce, GND
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
tput t
IOHD Output Curren 5.5 - - 75 mA | VoHD =3.85 V Min
Icc Maximum Quiescent
Supply Current 55 - 8.0 80 UA VIN =Vcc 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: IjyandIcc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5V V.
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AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

MC74AC646, MC74ACT646

74AC 74AC
Tp =-40°C .
vee! T = +25°C Fig.
Symbol Parameter ((\:,(): CA =;0 pF to +85°C Unit Nlcgn
L CL =50 pF .
Min Typ Max | Min Max
¢ Propagation Delay 3.3 4.0 10.5 | 165 3.0 18.5 36
PLH Clock to Bus 50 | 25 | 75 | 12 | 20 | 13 ns .
¢ Propagation Delay 3.3 3.0 9.5 14.5 2.5 16 36
PHL Clock to Bus 50 | 20 | 65 | 105 | 15 | 115 | ™ .
¢ Propagation Delay 3.3 2.5 7.5 12 2.0 13.5 3.5
PLH Bus to Bus 50 | 15 | 50 | 80 | 10 | 90 ns .
; Propagation Delay 3.3 1.5 7.5 12.5 15 13.5 3.5
PHL Bus to Bus 50 | 15 | 50 | 90 | 1.0 | 95 ns .
Propagation Delay
tpLH SBA or SAB to A or By gg fg 2'8 113(')5 12 1f1'5 ns 36
(W/Ap, or By HIGH or LOW) : : : :
Propagation Delay
tPHL SBA or SAB to Ap or By gg }g 2(5) 113(')5 12 1? ns 3-6
(W/Ap, or By HIGH or LOW) : : : :
t Enable Time 33 | 25 | 70 | 115 | 20 | 125 oy
PZH Gto A orBp 50 | 15 | 50 | 85 | 15 | 90 ns -
t Enable Time 33 | 25 | 75 | 125 [ 20 | 14 oo
PZL Gto AporBp 50 | 15 | 55 | 90 | 15 | 10 ns ~
t Disable Time 3.3 3.0 8.0 12.5 25 13.5 37
PHZ Gto Apor By, 50 | 20 | 65 | 10 | 20 | 11 ns ~
t Disable Time 3.3 2.0 7.5 12 2.0 13.5 38
PLZ Gto AporBp 50 | 15 | 60 | 95 | 15 | 105 | ™ ~
t Enable Time 3.3 2.0 6.5 1 1.5 12 37
PZH DIR to Ay, or By, 50 | 15 | 50 | 75 | 10 | 85 ns ~
t Enable Time 3.3 25 7.0 1.5 2.0 13 38
PZL DIR to Ap, or By, 50 | 15 | 50 | 80 | 10 | 90 ns ~
t Disable Time 33 | 25 | 75 | 115 | 15 | 125 o
PHZ DIR to Ay, or By, 50 | 15 | 55 | 95 | 15 | 10 ns ~
Disable Time 33 | 15 | 75 | 12 | 15 | 135 oa
tPLZ DIR to Ap or B 50 | 15 | 55 | 95 | 15 | 105 | ™ ~

*Voltage Range 3.3 Vis 3.3V £0.3 V.
Voltage Range 5.0 Vis 5.0 V £0.5 V.
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AC OPERATING REQUIREMENTS

MC74AC646, MC74ACT646

74AC 74AC
Tp =-40°C .
Vee! Ta = +25°C Fig.
Symbol Parameter ((\:,(): CA =;0 pF to +85°C Unit Nlcgn
L CL =50 pF .
Typ Guaranteed Minimum
N Setup Time, HIGH or LOW 3.3 2.0 5.0 5.5 3.9
s Bus to Clock 50 | 15 40 45 ns -
¢ Hold Time, HIGH or LOW 33 | -15 0 0 39
h Bus to Clock 50 | -05 05 1.0 ns -
N Clock Pulse Width 3.3 2.0 3.5 4.5 36
w HIGH or LOW 50 | 2.0 35 35 ns -
*Voltage Range 3.3V is 3.3V +0.3 V.
Voltage Range 5.0 Vis 5.0 V £0.5 V.
DC CHARACTERISTICS
74ACT 74ACT
v Ta =
Symbol Parameter cc Ta = +25°C —40°C to Unit Conditions
(v) 0
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 4.5 1.5 2.0 2.0 v Voyt=0.1V
Input Voltage 55 1.5 2.0 2.0 orVcc-0.1V
ViL Maximum Low Level 4.5 1.5 0.8 0.8 y VoyTt=0.1V
Input Voltage 5.5 1.5 0.8 0.8 orVcc—-0.1V
VOH Minimum High Level 4.5 4.49 4.4 4.4 v loyT =-50 uA
Output Voltage 5.5 5.49 5.4 5.4
*VIN=VjLorVIH
4.5 - 3.86 3.76 \Y | —24 mA
55 - | 486 4.76 OH  _24mA
VoL Maximum Low Level 4.5 0.001 | 0.1 0.1 y louT =50 HA
Output Voltage 5.5 0.001 | 0.1 0.1
*VIN=VjLorVIH
4.5 - 0.36 0.44 \Y | 24 mA
55 - | 036 0.44 oL 24 mA
N Maximumn Input 55 +0.1 +1.0 A |Vvi=Vee, GND
Leakage Current : - - H I=VCC:
AlceT Additional Max. Icc/Input 5.5 0.6 - 1.5 mA Vi=Vgc-21V
lozT Maximum V| (OE) = V|, VIH
3-State 55 - +0.6 6.0 UA Vi=Vce, GND
Current Vo =Vce, GND
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Current 5.5 - - 75 mA | VoHD =3.85 V Min
Icc Maximum Quiescent
Supply Current 55 - 8.0 80 LA VIN = 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.
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AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

MC74AC646, MC74ACT646

74ACT 74ACT
Ta =-40°C .
Vee* Ta = +25°C Fig.
Symbol Parameter ((\:,? CA =;0 pF to +85°C Unit Nlcgn
L CL =50 pF .
Min Typ Max | Min Max
t Propagation Delay 50 | 35 | 120 | 145 | 30 | 160 | ns 3-6
PLH Clock to Bus ’ ' ’ ’ ’ ’
Propagation Delay .
tPHL Clock to Bus 5.0 4.0 12.0 | 145 3.5 16.0 ns 3-6
Propagation Delay .
tPLH Bus to Bus 5.0 3.0 8.5 11.0 2.5 12.0 ns 3-5
t Propagation Delay 50 | 25 | 85 | 1.0 | 20 [ 120 | ns 35
PHL Bus to Bus ’ ' ’ ' ’ ’
Propagation Delay
tPLH SBA or SAB to A, or B, 5.0 3.0 9.5 12.0 2.5 13.0 ns 3-6
(w/Ap or B HIGH or LOW)
Propagation Delay
tPHL SBA or SAB to A, or B, 5.0 3.0 9.5 12.0 2.5 13.0 ns 3-6
(W/Ap or Bn HIGH or LOW)
Enable Time
tpzH Gto Anor By 5.0 2.0 9.0 11.0 15 12.0 ns 3-7
Enable Time
tpzL Gto Ay or By 5.0 3.5 9.0 11.0 3.0 12.0 ns 3-8
Disable Time
tPHZ Gto Apor By 5.0 5.0 10.5 | 13.0 4.5 14.5 ns 3-7
Disable Time
tpLz Gto Apor By 5.0 3.5 10.0 | 125 3.0 14.0 ns 3-8
Enable Time
tpzH DIR to A or By 5.0 2.0 6.5 12.5 1.5 13.5 ns 3-7
Enable Time
tpzL DIR to A or By 5.0 3.5 6.5 12.5 3.0 135 ns 3-8
Disable Time
tPHZ DIR to A, or By 5.0 5.0 8.5 12.5 4.5 13.5 ns 3-7
Disable Time
tpLz DIR to Ay or By 5.0 3.5 8.5 125 3.0 135 ns 3-8

*Voltage Range 5.0 Vis 5.0 V £0.5 V.
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MC74AC646, MC74ACT646

AC OPERATING REQUIREMENTS

74ACT 74ACT
Ta =-40°C -
Vee! Ta = +25°C Fig.
Symbol Parameter (C\Zlc)i CA _;0 pF to +85°C Unit ng
L= CL =50 pF :
Typ Guaranteed Minimum
Setup Time, HIGH or LOW _ g
tg Bus to Clock 5.0 7.0 8.0 ns 3-9
Hold Time, HIGH or LOW
th Bus to Clock 5.0 25 25 ns 3-9
Clock Pulse Width
tw HIGH or LOW 5.0 - 7.0 8.0 ns 3-6
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
CAPACITANCE
Symbol Parameter V%I,:e Unit Test Conditions
CIN Input Capacitance 4.5 pF Vcc =50V
Cyo Input/Output Capacitance 15 pF Vcc =50V
CpD Power Dissipation Capacitance 60 pF Vcc =50V
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MC74AC652, MC74ACT652

Octal Transceiver/Register
with 3-State Outputs
(Non-Inverting)

The MC74AC/ACT652 consists of registered bus transceiver
circuits, with outputs, D-type flip—flops and control circuitry
providing multiplexed transmission of data directly from the input bus
or from the internal storage registers. Data on the A or B bus will be
loaded into the respective registers on the LOW—to—HIGH transition
of the appropriate clock pin (CAB or CBA). The four fundamental
data handling functions available are illustrated in Figures 1 to 4.

Independent Registers for A and B Buses
Multiplexed Real-Time and Stored Data Transfers
Choice of True and Inverting Data Paths

3—State Outputs

300 mil Slim Dual-in—Line Package

Outputs Source/Sink 24 mA

"ACT652 Has TTL Compatible Inputs

ON Semiconductor™

http://onsemi.com
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N SUFFIX
]fﬁ CASE 724

S0-24
DW SUFFIX
CASE 751E

MARKING DIAGRAMS
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A = Assembly Location
L, WL = Wafer Lot

Y,YY = Year

W, WW = Work Week

ORDERING INFORMATION

REAL TIME TRANSFER REAL TIME TRANSFER
A-BUS TO B-BUS B-BUS TO A-BUS
D A-BUS - B A-BUS
REG REG REG REG
Y ¥ o < -
B-BUS B B-BUS
Figure 1. Figure 2.
STORAGE TRANSFER
FROM BUS TO REGISTER FROM REGISTER TO BUS
D A-BUS - D A-BUS -
y A A
REG REG REG REG
A
B-BUS B-BUS
Figure 3. Figure 4.
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Vocc CBA SBA GBA

Bo By

MC74AC652, MC74ACT652

Bop B3 Bs Bs

Be By

PIN ASSIGNMENT

FUNCTION

Data Register A Inputs
Data Register A Outputs

Data Register B Inputs
Data Register B Outputs

Clock Pulse Inputs

Transmit/Receive Inputs

Output Enable Inputs

[24] [28] [22] [a1] [e0] [19] [18] [i7] [16] [1s] [14] [13] v
Ag-A7
) Bo-B7
Ll L2 [of [ [s] Lel [z] [8] [of o] [n] [12] CAB, CBA
CAB SAB GAB Ay Ay Ay A3 Ay A5 Ag Ay GND SAB, SBA
GAB, GBA
Figure 5. Pinout: 24-Lead Plastic Package
(Top View)
—— CAB By By Bo B3 B4 Bs Bg B7
—— SAB
—— GAB
—— CBA
—{ sBa
—C| GBA A A A A3 A A5 Ag Ay
Figure 6. Logic Symbol
—<p— GBA GAB —>——
CBA o
SBA >oﬂ>—
CAB —[>o—|
SAB {>oTi>-
|
rr———————1 T ———— |
| 1 OF 8 CHANNELS |
I Do |1
I ! d @f |
| |
| | -
Ay = >l °<} I
| |
I — Do |
| Co I
| o l |
I o | :
|
) R —— I R J
Al Yvyvy vy
/
v
TO 7 OTHER CHANNELS

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

propagation delays.

Figure 7. Logic Diagram
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MC74AC652, MC74ACT652

FUNCTION TABLE

Inputs Data I/0*
Operation or Function
GAB GBA CAB CBA SAB SBA Ag-A7 Bo-B7

L H HorL HorlL X X Inout Inout Isolation
L H f f X X P P Store A and B Data
X H ) HorL X X Input Unspecified* | Store A, Hold B
H H ) m X** X Input Output Store A in Both Registers
L X HorlL ) X X Unspecified* Input Hold A, Store B
L L ) ) X X** Output Input Store B in Both Registers
L L X X X L Outout Inout Real-Time B Data to A Bus
L L X | HorL | X H P P Stored B Data to A Bus
H H X X L X Inbut Output Real-Time A Data to B Bus
H H HorL | X H X P PUt | stored A Data to B Bus

Stored A Data to B Bus and
H L HorL | HorL H H Output Output Stored B Data to A Bus

*The data output functions may be enabled or disabled by various signals at the GBA and GAB inputs. Data input functions are always enabled;
i.e., data at the bus pins will be stored on every LOW-to-HIGH transition of the appropriate clock inputs.

**Select control = L: clocks can occur simultaneously.
H = HIGH Voltage Level; L = LOW Voltage Level; X = Immaterial; T = LOW-to-HIGH Transition

MAXIMUM RATINGS*

Symbol Parameter Value Unit
Vce DC Supply Voltage (Referenced to GND) -0.5t0 +7.0 \
Vin DC Input Voltage (Referenced to GND) -0.5to Vg + 0.5 Vv
Vout DC Output Voltage (Referenced to GND) -0.5to Voo +0.5 Vv
lin DC Input Current, per Pin +20 mA
lout DC Output Sink/Source Current, per Pin +50 mA
Icc DC Vg or GND Current per Output Pin +50 mA
Tstg Storage Temperature —65 to +150 °C

*Maximum Ratings are those values beyond which damage to the device may occur. Functional operation should be restricted to the Recom-
mended Operating Conditions.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Min Unit
‘AC 2.0 5.0 6.0
Vee Supply Voltage 'ACT 45 5.0 55 v
Vin, Vout DC Input Voltage, Output Voltage (Ref. to GND) 0 - Vce \
Vcc @ 3.0V - 150 -

Input Rise and Fall Time (Note 1)

tr 1f ’AC Devices except Schmitt Inputs Vcc @45V _ 40 _ nsiv
Vcc @55V - 25 -
Input Rise and Fall Time (Note 2) Vcc @45V - 10 -
ty, t , : . ns/V
ACT Devices except Schmitt Inputs Ve @ 55V - 8.0 -
Ty Junction Temperature (PDIP) - - 140 °C
TA Operating Ambient Temperature Range —40 25 85 °C
IoH Output Current — HIGH - - —24 mA
loL Output Current — LOW - - 24 mA

1. Vi from 30% to 70% V¢ c; see individual Data Sheets for devices that differ from the typical input rise and fall times.
2. Vj, from 0.8 V to 2.0 V; see individual Data Sheets for devices that differ from the typical input rise and fall times.
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DC CHARACTERISTICS

MC74AC652, MC74ACT652

74AC 74AC
v Ta=
Symbol Parameter (3;3 T = +25°C -40°C to Unit Conditions
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 3.0 1.5 2.1 2.1 VouTt=0.1V
Input Voltage 4.5 2.25 | 3.15 3.15 \ orVcc-0.1V
55 275 | 3.85 3.85
ViL Maximum Low Level 3.0 1.5 0.9 0.9 Voyt=0.1V
Input Voltage 4.5 225 | 1.35 1.35 \ orVcc—-0.1V
5.5 275 | 1.65 1.65
VOH Minimum High Level 3.0 2.99 2.9 2.9 louT =—-50 uA
Output Voltage 4.5 4.49 | 4.4 4.4 Y,
5.5 5.49 5.4 5.4
"VIN=ViLorViH
3.0 - 2.56 2.46 v —-12mA
4.5 - 3.86 3.76 IOH —24mA
55 - 4.86 4.76 —24mA
VoL Minimum Low Level 3.0 0.002 | 0.1 0.1 loyT =50 LA
Output Voltage 4.5 0.001 | 0.1 0.1 Vv
55 0.001 | 0.1 0.1
*VIN=VILorViH
3.0 - 0.36 0.44 v 12 mA
4.5 - 0.36 0.44 loL 24 mA
55 - 0.36 0.44 24 mA
IIN Maximum Input V|=Vcc, GND
Leakage Current 55 - 0.1 1.0 WA
lozT Maximum V| (OE) =V|L, VIH
3-State 5.5 - 10.6 +6.0 HA V| =Vcc, GND
Current Vo=Vce, GND
loLD TMinimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Gurrent 55 | - | - 75 mA  |Vonp =385V Min
Icc Maximum Quiescent VIN = Vcc or GND
Supply Current 5:5 - 8.0 80 WA

*All outputs loaded; thresholds on input associated with output under test.
TMaximum test duration 2.0 ms, one input loaded at a time.

NOTE: I\ andIcc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5 V.
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MC74AC652, MC74ACT652

AC CHARACTERISTICS

74AC 74AC
TA = -40°C
Vee' | Ta=+25°C
Symbol Parameter ((\:,(): CA =;0 pF to +85°C Unit
L CL =50 pF

Min Max Min Max
N Propagation Delay 3.0 4.0 17.0 3.0 19.0
PLH CPBA or CPAB to Ay, or By, 50 | 25 | 120 | 20 | 140 ns
N Propagation Delay 3.0 3.0 14.5 25 16.5
PHL CPBA or CPAB to Ay, or By, 50 | 20 | 105 | 15 | 120 ns
¢ Propagation Delay 3.0 3.0 14.0 2.5 16.0
PLH AorBto By or Ap 50 | 20 | 95 | 15 | 110 ns
; Propagation Delay 3.0 2.5 13.0 2.0 15.0
PHL Aor B to B or Ap 50 | 15 | 90 | 10 | 105 ns
t Propagation Delay 3.0 3.0 14.0 2.5 16.0
PLH SBA or SAB to A, or By, 50 | 25 | 100 | 20 | 115 ns
t Propagation Delay 3.0 2.5 13.5 2.0 15.5
PHL SBA or SAB to Ay, or By, 50 | 20 | 100 | 15 | 115 ns
t Output Enable Time 3.0 2.5 12.0 2.0 13.5
PZH OEBA to Ap 50 | 15 | 90 | 10 | 100 ns
t Output Enable Time 3.0 2.5 12.0 2.0 14.0
PZL OEBA to Ap 50 | 15 | 90 | 10 | 105 ns
t Output Disable Time 3.0 3.0 13.0 2.5 14.0
PHZ OEBA to Ap 50 | 20 | 110 | 15 | 120 ns
t Output Disable Time 3.0 25 12,5 2.0 14.0
PLZ OEBA to Ap 50 | 20 | 105 | 15 | 120 ns

*Voltage Range 3.3 Vis 3.3V £0.3 V.
Voltage Range 5.0 Vis 5.0 V £0.5 V.
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DC CHARACTERISTICS

MC74AC652, MC74ACT652

74ACT 74ACT
Ta =
Vee
Symbol Parameter v Ta =+25°C —40°C to Unit Conditions
V) o
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 4.5 1.5 2.0 2.0 v VouTt=0.1V
Input Voltage 5.5 1.5 2.0 2.0 orVcc-0.1V
VL Maximum Low Level 4.5 1.5 0.8 0.8 Y Voyt =01V
Input Voltage 5.5 1.5 0.8 0.8 orVcc—-0.1V
VOH Minimum High Level 4.5 4.49 4.4 4.4 v loyT =—-50 pA
Output Voltage 5.5 5.49 5.4 5.4
*VIN=VILorViH
45 - 3.86 3.76 \Y | —-24mA
55 - | 486 4.76 OH - 24 mA
VoL Minimum Low Level 4.5 0.001 | 0.1 0.1 v louT =—-50 uA
Output Voltage 5.5 0.001 | 0.1 0.1
*VIN=VILorViH
45 - 0.36 0.44 \Y | —-24mA
55 - | o038 0.44 OH  _24ma
IIN Maximum Input Vi=Vce, GND
Leakage Current 55 - 0.1 1.0 WA
AlceT Additional Max. Icc/Input 5.5 0.6 - 1.5 mA Vi=Vgcc-21V
lozT Maximum V) (OE) =V|L, VIH
3-State 55 - +0.6 6.0 HA V| =Vcg, GND
Current Vo =Vce, GND
loLD TMinimum Dynamic 5.5 - - 75 mA VoLD = 1.65 V Max
Output Current -
IOHD 55 - - -75 mA VOHD = 3.85 V Min
Icc Maximum Quiescent VIN = Vg or GND
Supply Current 55 - 8.0 80 WA

*All outputs loaded; thresholds on input associated with output under test.
TMaximum test duration 2.0 ms, one input loaded at a time.
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MC74AC652, MC74ACT652

AC CHARACTERISTICS

74ACT 74ACT
Symbol Parameter Vg,():* -(I;I-I\_ == ;?,5;(; Tﬁ)i;g?;c Unit
CL =50 pF
Min Max Min Max
tPLH g;‘,’é’zg;“gg ootay A or B 50 | 40 | 145 | 35 | 165 ns
tPHL Fropagation Delay A or Br 50 | 35 | 145 | 30 | 165 ns
tPLH irgfggtiﬁg: Effg 50 | 25 | 115 | 20 | 130 ns
tPHL i’gfggtiﬁg: c'?f":‘ri’ 50 | 25 | 115 | 20 | 130 ns
tPLH capagaton E)e':‘:or B 50 | 25 | 120 | 20 | 135 ns
tPHL gg’giﬁfg ?oe':‘:or - 50 | 30 | 120 | 25 | 135 ns
tPzH 8Etgxtt5rf:le fime 5.0 2.0 11.5 15 13.0 ns
tpyL 8Etg:tt§’f:'e Time 50 | 25 | 115 | 20 | 130 ns
tPHZ %ttgizib'e Time 50 | 30 | 130 | 25 | 140 ns
tpLz 8Et§:ttgi;ib'e Time 50 | 25 | 125 | 20 | 140 ns
tpzH 8;1’;25”;:“’ time 50 | 25 120 | 20 | 135 ns
tpzL 8;1’?5”;:'6 Time 50 | 25 | 120 | 20 | 135 ns
tpHZ g‘éf;tt's”;:le Time 50 | 35 135 | 30 | 145 ns
tpLz 821’;25”;:'6 Time 50 | 30 [ 135 | 25 | 150 ns
N o] o] | -
e o (=] =] | -
N gg«ﬁ,o ?EBCV Pulse Width o leo | - | 70 | - N
*Voltage Range 3.3 Vis 3.3V £0.3 V.
Voltage Range 5.0 Vis 5.0 V £0.5 V.
CAPACITANCE
Symbol Parameter 7‘:}?51- Unit Test Conditions

CIN Input Capacitance 4.5 pF Vcc =50V
Cyo Input/Output Capacitance 15 pF Vcc =50V
CpD Power Dissipation Capacitance 60.0 pF Vcc =50V
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MC74AC4040

12-Stage Binary Ripple

Counter

The MC74AC4040 consists of 12 master-slave flip-flops. The
output of each flip-flop feeds the next and the frequency at each output
is half that of the preceding one. The state of the counter advances on
the negative-going edge of the Clock input. Reset is asynchronous and

active-high.

State changes of the Q outputs do not occur simultaneously because
of internal ripple delays. Therefore, decoded output signals are subject
to decoding spikes and may have to be gated with the Clock of the

MC74AC4040 for some designs.

140 MHz Typ. Clock

Outputs Source/Sink 24 mA
Operating Voltage Range: 2.0 to 6.0 V
High Noise Immunity

Vcc Q11 Q10 Q8 Q9 RESET CLK Q1

[16] [15] [1a] [1s] [r] [11] [10] [o]

L) Lef Lef [ef Ls] Lef L2 (s8]

Q12 Q6 Q5 Q7 Q4 Q3 Q2 GND
Figure 1. Pinout: 16-Lead Packages Conductors

(Top View)
FUNCTION TABLE
Clock Reset Output State
A L No Change
I L Advance to next state
X H All Qutputs are low

© Semiconductor Components Industries, LLC, 2001

May, 2001 — Rev. 5

ON Semiconductor™

http://onsemi.com

DIP-16

N SUFFIX
CASE 648

SO-16

D SUFFIX
CASE 751B

TSSOP-16
DT SUFFIX

CASE 948F

EIAJ-16
M SUFFIX
CASE 966

ORDERING INFORMATION

Device Package Shipping
MC74AC4040N PDIP-16 25 Units/Rail
MC74AC4040D SOIC-16 48 Units/Rail
MC74AC4040DR2 | SOIC-16 | 2500 Tape & Reel
MC74AC4040DT |TSSOP-16 96 Units/Rail
MC74AC4040DTR2 | TSSOP-16| 2500 Tape & Reel
MC74AC4040M EIAJ-16 50 Units/Rail

DEVICE MARKING INFORMATION

See general marking information in the device marking
section on page 297 of this data sheet.

Publication Order Number:

MC74AC4040/D




MC74AC4040

o
—— Q2

——

10 W
CLOCK—C> —— 05
—— 06

T Q7

o 8

A

1
Ts Qi
—— Q12

RESETu

PIN 16 = Voo
PIN 8 = GND

Figure 2. Logic Diagram

MAXIMUM RATINGS*

Symbol Parameter Value Unit
Vce DC Supply Voltage (Referenced to GND) -0.5t0 +7.0 \Y
VIN DC Input Voltage (Referenced to GND) -0.5to Vg +0.5 \
VouT DC Output Voltage (Referenced to GND) -0.5to Vg +0.5 \Y
IIN DC Input Current, per Pin +20 mA
louT DC Output Current, per Pin 50 mA
Icc DC Vi or GND Current per Output Pin +50 mA
PD Power Dissipation in Still Air mW

Plastict 750
SOIC Packaget 500
Tstg Storage Temperature —65 to +150 °C
T Lead Temperature, 1 mm from Case for 10 seconds 260 °C
(Plastic DIP or SOIC Package)
*Maximum Ratings are those values beyond which damage to the device may occur.
tDerating: Plastic DIP: — 10mW/°C from 65°C to 125°C SOIC Package: —7.0 mW/°C from 65°C to 125°C
RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Max Unit
Vce DC Supply Voltage (Referenced to GND) 2.0 6.0 \
VINVoUT Input Voltage, Output Voltage (Ref. to GND) 0 Vce -
TA Operating Temperature, All Package Types -40 +85 °C
te/tf Input Rise/Fall Time Vcc=30V 0 150 ns/V

(Figure 1) Vcc=45V 0 40
Vcec =55V 0 25
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MC74AC4040

DC CHARACTERISTICS (unless otherwise specified)

Symbol Parameter Value Unit
Vin = Vcc or GND
Icc Maximum Quiescent Supply Voltage 80 A Vcc=55Y,
Ta = Worst Case
Vin = Vcc or GND
Icc Maximum Quiescent Supply Current 8.0 UA Vcc =55V,
Ta =25°C
DC CHARACTERISTICS
74AC 74AC
Y Ta =
Symbol Parameter cc Ta = +25°C —40°C to Unit Conditions
V) 9
+85°C
Typ Guaranteed Limits
VIH Minimum High Level 3.0 - 2.1 2.1 Vout=0.1V
Input Voltage 4.5 - 3.15 3.15 \ orVgc—-0.1V
55 - 3.85 3.85
ViL Maximum Low Level 3.0 - 0.9 0.9 VouTt=0.1V
Input Voltage 4.5 - 1.35 1.35 \ orVcc—-0.1V
55 - 1.65 1.65
VOH Minimum High Level 3.0 2.99 2.9 2.9 loyT =-50 uA
Output Voltage 45 449 | 4.4 4.4 Y,
5.5 5.49 5.4 5.4
VIN=ViLor Vi
3.0 - 2.56 2.46 v —12mA
4.5 - 3.86 3.76 loOH —24 mA
55 - 4.86 4.76 —24 mA
VoL Maximum Low Level 3.0 0.002 | 0.1 0.1 louT =50 A
Output Voltage 4.5 0.001 0.1 0.1 \Y
55 0.001 | 0.1 0.1
"VIN=ViLor ViH
3.0 - 0.36 0.44 v 12 mA
4.5 - 0.36 0.44 loL 24 mA
55 - 0.36 0.44 24 mA
IIN Maximum Input 55 +0.1 +10 A Vi<V GND
Leakage Current : - - - H I=VCeC
loLD Minimum Dynamic 5.5 - - 75 mA VoLp = 1.65 V Max
IOHD Output Gurrentt 55 | - | - 75 mA | Voup =385V Min

*All outputs loaded; thresholds on input associated with output under test.
TMaximum test duration 2.0 ms, one output loaded at a time.
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MC74AC4040

AC CHARACTERISTICS (For Figures and Waveforms — See Section 3 of the ON Semiconductor FACT Data Book, DL138/D)

74AC 74AC
Ta =-40°C
Vee* Ta = +25°C
Symbol Parameter ((\:,(): CA =;0 pF to +85°C Unit
L CL =50 pF
Min Typ Max | Min Max
¢ Maximum Clock 3.3 110 120 - 100 - MH
max Frequency 50 | 130 | 140 | - | 120 | - z
Propagation Delay 3.3 2.0 - 11 2.0 14
ncptoQt | cioat 50 | 20 | - |80 |20 | 10 | ™
Propagation Delay 3.3 0 - 5.5 0 6.5
AntoQn+1 | g o Qp +1 50 | o ~ |35 | o [a5 | "
MR to Q Propagation Delay 3.3 3.0 - 12 3.0 15
tHL MR to Q 50 | 30 | - 10 | 30 | 12 ns
trec . 3.3 0 —-2.5 - 0 -
ncp to MR Recovery Time 5.0 0 15 _ 0 _ ns
; Minimum Pulse Width 3.3 4.0 3.5 - 4.5 -
w NCP Clock Pin 50 | 30 |25 | - |35 | - ns
. MR Minimum Pulse Width 3.3 4.0 3.5 - 4.5 -
w Master Reset 30 | 80 |25 | - |85 | - ns
*Voltage Range 3.3 Vis 3.3V 0.3 V.
*Voltage Range 5.0 Vis 5.0 V £0.5 V.
CAPACITANCE
Symbol Parameter V%I,:e Unit Test Conditions
CIN Input Capacitance 4.5 pF Vcc =50V
CpD Power Dissipation Capacitance 50 pF Vcc=50V
MARKING DIAGRAMS
DIP-16 SO-16 TSSOP-16 EIAJ-16
ATATATATATATATA) ARARAARRAR ARRARA noonnnonn
MC74AC4040N AC4040
D AC 74AC4040
o AWLYYWW o AWLYWW 4040 ALYW
PLPLTLPL L LPLY HEHHEHEHE o ALYW IR
IEEEEE
A = Assembly Location
WL, L = Wafer Lot
YY,Y =Year

WW, W = Work Week
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MC74ACT241

Octal Buffer/Line Driver
with 3-State Outputs

The MC74ACT241 is an octal buffer and line driver designed to be
employed as a memory address driver, clock driver and bus oriented ON Semiconductor™
transmitter or receiver which provides improved PC board density.

. . http://onsemi.com
e 3-State Outputs Drive Bus Lines or Buffer Memory Address

Registers PDIP-20
® Outputs Source/Sink 24 mA N SUFFIX
® TTL Compatible Inputs CASE 738

20

Voo OEp YA; DB; YAy DB3 YAz DBy YA; DBy S0-20
[20] [19] [18] [i7] [16] [15] [ta] [18] [12] [11] DW SUFFIX
CASE 751

) TSSOP-20
L DT SUFFIX
I// /‘/ ‘/‘/ ‘/ CASE 948E

L) L2] (] Lo [s] Le] (2] [e] [o] [10] E1AJ_20
OE; DA{ YB; DAy YB3 DA3 YBy DA4 YBy GND M SUFFIX
CASE 967

Figure 1. Pinout: 20-Lead Packages Conductors 1

(Top View)
ORDERING INFORMATION
TRUTH TABLE Device Package Shipping
Inputs Outputs MC74ACT241N PDIP-20 | 18 Units/Rail
OEy | D | (Pins12,14,16, 18) MC74ACT241DW | SOIC—20 | 38 Units/Rail
L L L
MC74ACT241DWR2 | SOIC-20 |1000 Tape & Reel
L H H
m X 7 MC74ACT241DT TSSOP-20 | 75 Units/Rail
H = HIGH Voltage Level MC74ACT241DTR2 | TSSOP-20 | 2500 Tape & Reel
L = LOW Voltage Level MC74ACT241M EIAJ—20 | 40 Units/Rail
X = Immaterial
Z = High Impedance MC74ACT241MEL | EIAJ-20 [2000 Tape & Reel
TRUTH TABLE DEVICE MARKING INFORMATION
See general marking information in the device marking
Inputs Outputs section on page 302 of this data sheet.
OEs| D (Pins 3, 5,7,9)
H L L
H H H
L X Z
H = HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial
Z = High Impedance
© Semiconductor Components Industries, LLC, 2001 298 Publication Order Number:

June, 2001 — Rev. 2 MC74ACT241/D



MC74ACT241

MAXIMUM RATINGS (Note 1)

Symbol Parameter Value Unit
Vce DC Supply Voltage -05t0 +7.0 \Y
\ DC Input Voltage -0.5 =< V| =Vgg +0.5 \
Vo DC Output Voltage (Note2) | —0.5 = Vo = Vg +05 \
Ik DC Input Diode Current +20 mA
lok DC Output Diode Current +50 mA
lo DC Output Sink/Source Current +50 mA
Icc DC Supply Current per Output Pin +50 mA
IGND DC Ground Current per Output Pin +100 mA
TSTG Storage Temperature Range —65to +150 °C
TL Lead temperature, 1 mm from Case for 10 Seconds 260 °C
Ty Junction temperature under Bias +150 °C
0JA Thermal resistance PDIP 67 °C/W
SOIC 96
TSSOP 128
Pp Power Dissipation in Still Air at 85°C PDIP 750 mW
SOIC 500
TSSOP 450
MSL Moisture Sensitivity Level 1
FR Flammability Rating Oxygen Index: 30% — 35% UL-94-VO (0.125 in)
VESD ESD Withstand Voltage Human Body Model (Note 3) > 2000 Vv
Machine Model (Note 4) > 200
Charged Device Model (Note 5) > 1000
ILatch-Up | Latch—Up Performance Above Vo and Below GND at 85°C (Note 6) +100 mA

1. Absolute maximum continuous ratings are those values beyond which damage to the device may occur. Extended exposure to these
conditions or conditions beyond those indicated may adversely affect device reliability. Functional operation under absolute maximum-rated
conditions is not implied.

Ip absolute maximum rating must be observed.

Tested to EIA/JESD22-A114-A.

Tested to EIA/JJESD22-A115-A.

Tested to JESD22-C101-A.

Tested to EIA/JESD78.

oA N

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
Vce DC Input Voltage (Referenced to GND) 4.5 5.5 \
Vin, Vout DC Input Voltage, Output Voltage (Referenced to GND) 0 \ele Vv
TA Operating Temperature, All Package Types -40 25 +85 °C
tr, tf Input Rise and Fall Time (Note 8) Vcc=45V 0 10 10 ns/V

Vcc =55V 0 8.0 8.0
Ty Junction Temperature (PDIP) 140 °C
IOH Output Current — High -24 mA
loL Output Current — Low 24 mA

7. Unused Inputs may not be left open. All inputs must be tied to a high voltage level or low logic voltage level.
8. Vjn from 0.8 V to 2.0 V; refer to individual Data Sheets for devices that differ from the typical input rise and fall times.
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DC CHARACTERISTICS

MC74ACT241

Ta =—40°C to
Ta =+25°C +85°C
Symbol Parameter Vec (V) | Typ Guaranteed Limits Unit Conditions
VIH Minimum High Level Input Voltage 4.5 1.5 2.0 2.0 \ Voutr=0.1V
55 1.5 2.0 2.0 \ or
Vcc—-0.1V
ViL Maximum Low Level Input Voltage 4.5 1.5 0.8 0.8 \ Voyt=0.1V
5.5 1.5 0.8 0.8 \ or
Vcc-0.1V
VOH Minimum High Level Output Voltage 4.5 4.49 4.4 4.4 \ louT =-50 HA
5.5 549 | 54 5.4 \
4.5 3.86 3.76 \ *VIN=VijLorViH —24mA
5.5 4.86 4.76 \ IoH —24 mA
VoL Maximum Low Level Output Voltage 4.5 0.001 | 0.1 0.1 \ louT =50 UA
55 0.001 | 0.1 0.1 \
4.5 0.36 0.44 \ *VIN=VLorVIiH 24 mA
5.5 0.36 0.44 \ loL 24 mA
IIN Maximum Input Leakage Current 5.5 0.1 +1.0 HA Vi=Vcc, GND
AlccT | Additional Maximum Icc/Input 5.5 0.6 1.5 mA Vi=Vgcc-21V
loz Maximum 3—State Current 55 0.5 5.0 HA V| (OE) = V|, VIH
Vi =Vce, GND
Vo =Vce, GND
loLD tMinimum Dynamic Output Current 5.5 75 mA VoLD = 1.65 V Max
IOHD 5.5 =75 mA VOHD =3.85V Min
Icc Maximum Quiescent Supply Current 5.5 8.0 80 HA VIN = Vcc 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 t = tf = 3.0 ns (For Figures and Waveforms, See Figures 2, 3, and 4.)
Ta = +25°C Ta =-40°C to +85°C
CL =50 pF CpL =50 pF
Symbol Parameter Vee* (V) Min Typ Max Min Max Unit
tPLH Propagation Delay Data to Output 5.0 1.5 6.5 9.0 1.5 10.0 ns
tPHL Propagation Delay Data to Output 5.0 1.5 7.0 9.0 1.5 10.0 ns
tpzH Output Enable Time 5.0 1.5 6.0 9.0 1.0 10.0 ns
tpzL Output Enable Time 5.0 1.5 7.0 10.0 1.5 11.0 ns
tPHZ Output Disable Time 5.0 1.5 8.0 10.5 1.5 11.5 ns
tpLz Output Disable Time 5.0 2.0 7.0 10.5 1.5 11.5 ns
*Voltage Range 5.0 Vis 5.0V +0.5V
CAPACITANCE
Value
Symbol Parameter Typ Unit Test Conditions
CIN Input Capacitance 4.5 pF Vcc =50V
CpD Power Dissipation Capacitance 45 pF Vcc=50V
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MC74ACT241

SWITCHING WAVEFORMS

—_ ——— 30V
OE{ \ 1.3V /-
— GND
30V — 3.0V
OE> 7Z 1.3V X-
INPUT —GND —GND
DATA

— tPzIPLZ —> = HIGH

OUTPUT Y ] 13V IMPEDANCE
(12, 14, 16, 18) #10% — VoL
OUTPUT 50% —> tpzH tPHZ -~

OUTPUT Y Y ~9o0%  VOoH

(3,5,7,9) ) HIGH
IMPEDANCE

Figure 2. Figure 3.
450 Q
o OUTPUT _ o 50Q SCOPE
INPUT DEVICE TEST POINT
UNDER .
TEST I CL

*Includes all probe and jig capacitance

Figure 4. Test Circuit
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PDIP-20
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MC74ACT241N
0O AwLYYWW

AT TA LT LT LT

MC74ACT241

MARKING DIAGRAMS

EIAJ-20

nonononnaon

74ACT241
AWLYWW

S0-20 TSSOP-20
230 AAAAARAARR
AWLYYWW ACT
241
o ALYW
iERERERERE
A = Assembly Location
WL,L = Wafer Lot
YY, Y = Year

WW, W = Work Week
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MC74ACT323

8-Input Universal
Shift/Storage Register with
Synchronous Reset and
Common /O Pins

The MC74ACT323 is an 8-bit universal shift/storage register
with3-state outputs. Its function is similar to the MC74ACT299 with
the exception of Synchronous Reset. Parallel load inputs and flip-flop
outputs are multiplexed to minimize pin count. Separate serial inputs
and outputs are provided for Q( and Q7 to allow easy cascading. Four
operation modes are possible: hold (store), shift left, shift right and
parallel load.

® Common Parallel I/O for Reduced Pin Count

® Additional Serial Inputs and Outputs for Expansion

® Four Operating Modes: Shift Left, Shift Right, Load and Store
3-State Outputs for Bus-Oriented Applications

Outputs Source/Sink 24 mA

TTL Compatible Inputs

© Semiconductor Components Industries, LLC, 2001

June, 2001 — Rev. 1
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Device Package Shipping
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Vee S

[0] [1o] [1s] [rr] [1e] [1s] [re] [1a] [12] [w]

DS7

MC74ACT323

Q; 107 105 /03 1/Of CP DS

O

(2
~

(3}
~

—d CP

—DQ 4»—[?— 1/07

So

Figure 1. Pinout: 20-Lead Packages Conductors (Top View)

L (2] [
OE; OB

L] L] Lol 7] o] Lo o]

I/0g 1/04 /02 1/0g Qg SR GND

-4 CP

—DQ —«»—L\L I/0g
p

1 -d CP
PIN ASSIGNMENT : Ll 1DQ _‘._E‘ /05
PIN FUNCTION { i
CcP Clock Pulse Input
DSgp Serial Data Input for Right Shift
1 4 CP
DS7 Serial Data Input for Left Shift %:}_ DQ 4,_% 1104
[
S0, S1 Mode Select Inputs { i
SR Synchronous Master Reset
OEq OE»p 3-State Output Enable Inputs
) - q CP
1/0g—1/07 Multipled Parallel Data Inputs or : L {D Q4 1103
3-State Parallel Data Outputs [ : ’_L\L,
Qo, Q7 Serial Outputs
- -4 CP
- —DaQ —<>—L\L /0o
——1Sp DSgo DS7 s f
— S4
—1cp Q7 —
=9l SRS
- — DQ 110
SR Qq I/0g1/01 1/021/031/041/051/0g /07 ] “’_i’ 1
Figure 3. Logic Symbol | L cp
- HDQ —<>—L\I/_‘ 1/0g
TRUTH TABLE S - 3
_ Inputs So—4— > E
SR | Sy | Sp | CP Response ¢ A
L X X I~ | Synchronous Reset; Qg — Q7 =
LOW $
S _T_M L
H I~ | Parallel Load; I/Op, — Qp T OE;| |0Ep
DSy SR CP Qo
I~ | Shift Right; DSg — Qg, Qo — Q1,
etc. Please note that this diagram is provided only for the understanding of logic
operations and should not be used to estimate propagation delays.
H H L I | Shift Left; DS7 — Q7, Q7 — Qg, etc. .
Figure 2. LOGIC DIAGRAM
L L X | Hold

H = HIGH Voltage Level

L = LOW Voltage Level

X = Immaterial

JT=LOW-to-HIGH Clock Transition
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MC74ACT323

FUNCTIONAL DESCRIPTION

The MC74ACT323 contains eight edge- triggered D-type
flip-flops and the interstage logic necessary to perform
synchronous reset, shift left, shift right, parallel load and
hold operations. The type of operation is determined by S
and S1 as shown in the Mode Select Table. All flip-flop
outputs are brought out through 3 state buffers to separate
I/0O pins that also serve as data inputs in the parallel load
mode. Qq and Q7 are also brought out on other pins for
expansion in serial shifting of longer words.

A LOW signal on SR overrides the Select inputs and
allows the flip-flops to be reset by the next rising edge of CP.

MAXIMUM RATINGS (Note 1)

All other state changes are also initiated by the
LOW-to-HIGH CP transition. Inputs can change when the
clock is in either state provided only that the recommended
setup and hold times, relative to the rising edge of CP, are
observed.

A HIGH signal on either OE| or OE disables the 3-state
buffers and puts the I/O pins in the high impedance state. In
this condition the shift, hold, load and reset operations can
still occur. The 3-state buffers are also disabled by HIGH
signals on both S() and S1 in preparation for a parallel load
operation.

Symbol Parameter Value Unit
\ele DC Supply Voltage —-05t0 +7.0 Vv
\ DC Input Voltage -05 = V| =Vgc +0.5 \Y
Vo DC Output Voltage (Note2) | —0.5 < Vo = Vg +05 \
Ik DC Input Diode Current +20 mA
lok DC Output Diode Current +50 mA
lo DC Output Sink/Source Current +50 mA
Icc DC Supply Current per Output Pin +50 mA
IGND DC Ground Current per Output Pin +50 mA
TsSTG Storage Temperature Range —-65to +150 °C
TL Lead temperature, 1 mm from Case for 10 Seconds 260 °C
Ty Junction temperature under Bias +150 °C
0JA Thermal resistance PDIP 67 °C/W
SOIC 96
TSSOP 128
Pp Power Dissipation in Still Air at 85°C PDIP 750 mwW
SOIC 500
TSSOP 450
MSL Moisture Sensitivity Level 1
FR Flammability Rating Oxygen Index: 30% — 35% UL94 V-0 @ 0.125in
VESD ESD Withstand Voltage Human Body Model (Note 3) > 2000 \
Machine Model (Note 4) > 200
Charged Device Model (Note 5) >1000
ILatch-Up | Latch—Up Performance Above Vg and Below GND at 85°C (Note 6) +100 mA

1. Absolute maximum continuous ratings are those values beyond which damage to the device may occur. Extended exposure to these
conditions or conditions beyond those indicated may adversely affect device reliability. Functional operation under absolute maximum-rated

conditions is not implied.

| absolute maximum rating must be observed.
Tested to EIA/JJESD22—-A114—-A.

Tested to EIA/JJESD22-A115-A.

Tested to JESD22-C101-A.

Tested to EIA/JESD78.

oorON
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RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
Vce DC Input Voltage (Referenced to GND) 4.5 5.5 \
Vin, Vout DC Input Voltage, Output Voltage (Referenced to GND) 0 Vce \
TA Operating Temperature, All Package Types -40 25 +85 °C
ty, tf Input Rise and Fall Time (Note 8) Vcc =45V 0 10 10 ns/V
Vcc =55V 0 8.0 8.0
Ty Junction Temperature (PDIP) 140 °C
IOH Output Current — High —24 mA
loL Output Current — Low 24 mA
7. Unused Inputs may not be left open. All inputs must be tied to a high voltage level or low logic voltage level.
8. Vjn from 0.8 V to 2.0 V; refer to individual Data Sheets for devices that differ from the typical input rise and fall times.
DC CHARACTERISTICS
Ta =-40°C to
Ta = +25°C +85°C
Symbol Parameter Vec (V) | Typ Guaranteed Limits Unit Conditions
VIH Minimum High Level Input Voltage 4.5 1.5 2.0 2.0 \ Vout=0.1V
5.5 15 2.0 2.0 \Y or
Vcc-0.1V
VL Maximum Low Level Input Voltage 4.5 1.5 0.8 0.8 \ Vouyt=0.1V
55 1.5 0.8 0.8 \ or
Vcc-0.1V
VOH Minimum High Level Output Voltage 4.5 4.49 4.4 4.4 \Y loyT =-50 uA
5.5 549 | 54 5.4 \
4.5 3.86 3.76 \ *VIN=VLorViH —-24mA
55 4.86 4.76 Vv IOH —24 mA
VoL Maximum Low Level Output Voltage 4.5 0.001 | 0.1 0.1 \ louT =50 LA
55 0.001 | 0.1 0.1 \
4.5 0.36 0.44 \ *VIN=VjLorVi[H —24mA
55 0.36 0.44 Vv IOH —24 mA
IIN Maximum Input Leakage Current 5.5 0.1 +1.0 HA Vi=Vce, GND
AlccT | Additional Maximum Igc/Input 5.5 0.6 1.5 mA Vi=Vgc-21V
loz Maximum 3—State Current 5.5 0.5 5.0 HA V| (OE) = V|, VIH
Vi=Vce, GND
Vo =Vce, GND
loLD tMinimum Dynamic Output Current 5.5 75 mA VoLp = 1.65 V Max
IOHD 5.5 -75 mA | VOHD = 3.85 V Min
Icc Maximum Quiescent Supply Current 5.5 8.0 80 uA VIN = Vcc 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.
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AC CHARACTERISTICS t, = t; = 3.0 ns (For Figures and Waveforms, See Figures 4 and 5.)

Ta = +25°C Ta =-40°C to +85°C

CL =50 pF CL =50pF
Symbol Parameter Vee* (V) Min Typ Max Min Max Unit
fmax Maximum Input Frequency 5.0 120 125 110 MHz
tPLH Propagation Delay CPto Qg or Q7 5.0 5.0 9.0 12.5 4.0 14 ns
tPHL Propagation Delay CPto Qg or Q7 5.0 5.0 9.0 13.5 45 15 ns
tPLH Propagation Delay CP to I/0Op, 5.0 5.0 8.5 12.5 4.5 145 ns
tPzH Output Enable Time 5.0 3.5 7.5 11 3.0 12.5 ns
tpzL Output Enable Time 5.0 3.5 7.5 11.5 3.0 13 ns
tPHZ Output Disable Time 5.0 4.0 8.5 12.5 3.0 13.5 ns
tpLz Output Disable Time 5.0 3.0 8.0 11.5 2.5 12.5 ns

*Voltage Range 5.0 Vis 5.0 V£0.5V
AC OPERATING REQUIREMENTS
Ta = +25°C Ta =—40°C to +85°C

Symbol Parameter vee* (V) CL =50 pF CL =50 pF Unit

Typ Guaranteed Minimum
ts Setup Time, HIGH or LOW SporSqtoCP 5.0 2.0 5.0 5.0 ns
th Hold Time, HIGH or LOW Sp or S to CP 5.0 0 1.5 1.5 ns
ts Setup Time, HIGH or LOW I/0p, DS, DS7 to CP 5.0 1.0 4.0 4.5 ns
th Hold Time, HIGH or LOW I/On, DS, DS7 to CP 5.0 0 1.0 1.0 ns
tg Setup Time, HIGH or LOW SRto CP 5.0 1.0 25 25 ns
th Hold Time, HIGH or LOW SRto CP 5.0 0 1.0 1.0 ns
tw CP Pulse Width HIGH or LOW 5.0 2.0 4.0 4.5 ns

*Voltage Range 5.0 Vis 5.0V £0.5V

CAPACITANCE

Value
Symbol Parameter Typ Unit Test Conditions
CIN Input Capacitance 4.5 pF Vcc=50V
CpD Power Dissipation Capacitance 170 pF Vcc =50V
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SWITCHING WAVEFORMS

SR 3.0V
. 3.0V 50%
p — GND
— GND
is th
1ffmax / 3.0V
tPLH tPHL"I 7 50%
Cp
—>{tPH
Qo-Q7 Qp-Q7
1/0g_ /07 — FTHL 1/0g_ 107
Figure 4. Figure 5.
SoORS Yo
- 0 1
OE1 OR 30V
OE2 —\\50% / S’(\)“\D/
— GND —\ / '
—  ~—tpzL tPLZ —> $10R So N /
] HIGH — GND
_\\50% - IMPEDANCE — ezl Pz
— VoL N 500 IMPEDANCE
—> |«—tpzH Pz —> N £10%__\,
cwor  fom o wor i —em be | [
HIGH \ .., — VOH
IMPEDANCE /so Q0%
/' 50% HIGH
, ] IMPEDANCE
igure o.
9 Figure 7.
' VALID '
3.0V
MODE SELECT 50%
OR DATA GND
ts th
3.0V
Cp 50%
— GND
Figure 8.
450 Q
OUTPUT _ 50 Q SCOPE
INPUT © DEVICE O TEST POINT
UNDER .
TEST I CL

*Includes all probe and jig capacitance

Figure 9. Test Circuit
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MC74ACT564

Octal D-Type Flip-Flop
with 3-State Outputs

The MC74ACT564 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 MC74ACT564 device is functionally indentical to the
MC74ACT574, but with inverted outputs.
® Inputs and Outputs on the Opposite Sides of the Package Allowing

Easy Interface with Microprocessors

® Useful as Input or Output Port for Microprocessor

® Functionally Indentical to the MC74ACT574 but with Inverted
Outputs

e 3-State Outputs for Bus—Oriented Applications

® Qutputs Source/Sink 24 mA

e TTL Compatible Inputs

© Semiconductor Components Industries, LLC, 2001 309
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ORDERING INFORMATION
Device Package Shipping
MC74ACT564N PDIP-20 18 Units/Rail
MC74ACT564DW SOIC-20 38 Units/Rail
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MC74ACT564DT TSSOP-20| 75 Units/Rail

MC74ACT564DTR2| TSSOP-20|2500 Tape & Reel

Publication Order Number:

MC74ACT564/D




MC74ACT564

PIN ASSIGNMENT

PIN FUNCTION
_ _ _ _ _ _ _ _ Do-D7 Data Inputs
Vcc Og Oy O O3 Og4 O O O7 CP oF Clock Pulse nout
ock Pulse Inpu
[20] [19] [18] [i7] [16] [1s] [1a] [18] [12] [11] —
OE 3-State Output Enable Input
0Og-07 3-State Outputs

)
HEEEEEN

Iillillillillillillillilm Do D1 D2 D3 D4 Ds Dg D7
Do Dy Dp D3 D4 Ds Dg D7 GND - cP

—(J OE
Og O1 O2 O3 04 Os5 Og O7

3 =]

Figure 1. Pinout: 20-Lead Packages Conductors

o TYYYTTTY
Figure 2. Logic Symbol
Do D1 Do D3 Dy Dg Dg D7
oy ] ] ! ] ] ] )
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
Og [oF Oo O3 O4 O5 Og Oy

Please note that this diagram is provided only for the understanding of
logic operations and should not be used to estimate propagation delays.

Figure 3. Logic Diagram

FUNCTION TABLE

Inputs Internal | Outputs
— Function
OE CP D Q o}
H H L NC 4 Hold
H H H NC z Hold
H I L H 4 Load
H I H L 4 Load
L I L H H Data Available
L I H L L Data Available
L H L NC NC No Change in Data
L H H NC NC No Change in Data
H = HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial
Z = High Impedance
I~ = LOW-to—HIGH Transition
NC = No Change
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FUNCTIONAL DESCRIPTION

The MCT74ACT564 consists of eight edge—triggered
flipflops with individual D-type inputs and 3-state
complementary outputs. The buffered clock and buffered
Output Enable are common to all flip—flops. The eight flip—flops
will store the state of their individual D inputs that meet the setup

MAXIMUM RATINGS (Note 1)

and hold times requirements on the LOW—to-HIGH Clock (CP)
transition. With the Output Enable (OE) LOW, the contents of
the eight flip—flops are available at the outputs. When OE is
HIGH, the outputs go to the high impedance state. Operation of
the OE input does not affect the state of the flip—flops.

Symbol Parameter Value Unit
\ele DC Supply Voltage -0.5t0 +7.0 \
\ DC Input Voltage -05=<V|=Vgc +05 \
Vo DC Output Voltage (Note2) | —0.5 <VQ = Vgg +05 \
I7%¢ DC Input Diode Current +20 mA
lok DC Output Diode Current +50 mA
fe) DC Output Sink/Source Current +50 mA
Icc DC Supply Current per Output Pin +50 mA
IGND DC Ground Current per Output Pin +50 mA
TsTG Storage Temperature Range —65to +150 °C
TL Lead temperature, 1 mm from Case for 10 Seconds 260 °C
Ty Junction temperature under Bias +150 °C
0JA Thermal resistance PDIP 67 °C/W
SOIC 96
TSSOP 128
Pp Power Dissipation in Still Air at 85°C PDIP 750 mW
SOIC 500
TSSOP 450
MSL Moisture Sensitivity Level 1
FR Flammability Rating Oxygen Index: 30% — 35% UL-94-VO (0.125in)
VESD ESD Withstand Voltage Human Body Model (Note 3) > 2000 \Y
Machine Model (Note 4) > 200
Charged Device Model (Note 5) > 1000
ILatch-Up | Latch—Up Performance Above Vcc and Below GND at 85°C (Note 6) +100 mA

1. Absolute maximum continuous ratings are those values beyond which damage to the device may occur. Extended exposure to these
conditions or conditions beyond those indicated may adversely affect device reliability. Functional operation under absolute maximum-rated

conditions is not implied.

Ip absolute maximum rating must be observed.
Tested to EIA/JESD22-A114-A.

Tested to EIA/JESD22-A115-A.

Tested to JESD22-C101-A.

Tested to EIA/JJESD78.

oo AN

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
Vce DC Input Voltage (Referenced to GND) 4.5 5.5 Vv
Vin, Vout DC Input Voltage, Output Voltage (Referenced to GND) 0 \Zele Vv
TA Operating Temperature, All Package Types -40 25 +85 °C
tr, tf Input Rise and Fall Time (Note 8) Vcc=45V 0 10 10 ns/V

Vcc =55V 0 8.0 8.0
Ty Junction Temperature (PDIP) 140 °C
IOH Output Current — High —24 mA
loL Output Current — Low 24 mA

7. Unused Inputs may not be left open. All inputs must be tied to a high voltage level or low logic voltage level.
8. Vjn from 0.8 V to 2.0 V; refer to individual Data Sheets for devices that differ from the typical input rise and fall times.

http://onsemi.com



DC CHARACTERISTICS

MC74ACT564

Ta =
Ta = +25°C | —40°C to +85°C
Symbol Parameter Vec (V) | Typ Guaranteed Limits Unit Conditions
VIH Minimum High Level Input Voltage 4.5 1.5 2.0 2.0 \ VouTt =01V
55 1.5 2.0 2.0 \ or
Vcc-0.1V
ViL Maximum Low Level Input Voltage 4.5 1.5 0.8 0.8 \ VouT =01V
55 1.5 0.8 0.8 \' or
Vcc-0.1V
VOH Minimum High Level Output Voltage 4.5 449 | 44 4.4 \ loyT =-50 uA
55 549 | 54 5.4 \
4.5 3.86 3.76 \ *VIN=VjLorViH 24 mA
55 4.86 4.76 \ IoH —24 mA
VoL Maximum Low Level Output Voltage 4.5 0.001 | 0.1 0.1 \ loyT =50 A
55 0.001 | 0.1 0.1 \
4.5 0.36 0.44 \ *VIN=ViLorVIH 24 mA
55 0.36 0.44 \Y loL 24 mA
IIN Maximum Input Leakage Current 5.5 +0.1 +1.0 HA Vi=Vcc, GND
AlccT | Additional Max. Igc/Input 55 0.6 1.5 mA Vi=Vgc-21V
loz Maximum 3—State Current 5.5 +0.5 5.0 HA V| (OE) = V|, VIH
Vi=Vce, GND
Vo =Vce, GND
loLD TMinimum Dynamic Output Current 5.5 75 mA VoLp = 1.65 V Max
IOHD 5.5 -75 mA | VOHD =3.85 V Min
Icc Maximum Quiescent Supply Current 5.5 8.0 80 HA VIN = Vg 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 t; = t; = 3.0 ns (For Figures and Waveforms, See Figures 4, 5, and 6.)
Ta = +25°C Tp =-40°C
CL =50 pF to +85°C
Symbol Parameter Vee* (V) CL =50 pF Unit
Min Typ Max Min Max
fmax Maximum Clock Frequency 5.0 85 75 MHz
tPLH Propagation Delay CPto Qn 5.0 2.0 10.5 1.5 1.5 ns
tPHL Propagation Delay CP to Qn 5.0 1.5 9.5 1.5 10.5 ns
tpzH Output Enable Time 5.0 1.5 9.0 1.5 9.5 ns
tpzL Output Enable Time 5.0 1.5 8.5 1.0 9.5 ns
tPHZ Output Disable Time 5.0 1.5 10.5 1.5 11.5 ns
tpLZz Output Disable Time 5.0 1.5 8.0 1.0 8.5 ns

*Voltage Range 5.0 Vis 5.0 V0.5V
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AC OPERATING REQUIREMENTS

Ta = +25°C Ta =-40°C to +85°C
Symbol Parameter Vee* (V) CL =50pF CL =50pF Unit
Typ Guaranteed Minimum

ts Setup Time, HIGH or LOW DntoCp 5.0 25 3.0 ns

th Hold Time, HIGH or LOW DntoCp 5.0 1.0 1.0 ns

tw Cp Pulse Width HIGH or LOW 5.0 3.0 35 ns
*Voltage Range 3.3 Vis 3.3V £0.3 V.
*Voltage Range 5.0 Vis 5.0 V £0.5 V.

CAPACITANCE

Value
Symbol Parameter Typ Unit Test Conditions
CIN Input Capacitance 45 pF Vcec =50V
Cpp Power Dissipation Capacitance 50 pF Vcec =50V

SWITCHING WAVEFORMS

ty tf

s.ov 3.0V
Cp — GND OE 50%
e
w ts th—>
— tPLH PHL Cp 50%
— GND
Q 50%
Figure 4. Figure 5.
VALID
3.0V
DATA 50%
GND
tsu th
Vee
Cp 50%
— GND
Figure 6.
450 Q
o OUTPUT _ 50 Q SCOPE
INPUT DEVICE TEST POINT
UNDER .
TEST I CL

*Includes all probe and jig capacitance

Figure 7. Test Circuit
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MC74ACT640

Octal 3-State Inverting
Transciever

The MC74ACT640 octal bus transceiver is designed for
asynchronous two-way communication between data buses. The
device transmits data from bus A to bus B when T/R = HIGH, or from
bus B to bus A when T/R = LOW. The enable input can be used to
disable the device so the buses are effectively isolated.

® Bidirectional Data Path
® A and B Outputs Sink 24 mA/Source —24 mA
e TTL Compatible Inputs

<
Q
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m

20

-
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-
my]

U/
o SE]
= |
* R s
& [« oot Utz |

s R R{a)e

z [~

Figure 1. Pinout: 20-Lead Packages Conductors

(Top View)
PIN ASSIGNMENT
PIN FUNCTION
Ap-A7 Side A Inputs or 3-State Outputs
OE Output Enable Input
TR Transmit/Receive Input
Bo-B7 Side B Inputs or 3-State Outputs
TRUTH TABLE
Valid
Applied Direction
OE TR Inputs 1/P—O/P Output
H X X X X
L H H AtoB L
L H L AtoB H
L L H BtoA L
L L L Bto A H
H = HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial
© Semiconductor Components Industries, LLC, 2001 314
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PDIP-20
N SUFFIX
CASE 738

S0-20
DW SUFFIX
CASE 751

TSSOP-20
DT SUFFIX
CASE 948E

EIAJ-20
M SUFFIX
CASE 967

ORDERING INFORMATION

Device Package Shipping
MC74ACT640N PDIP-20 18 Units/Rail
MC74ACT640DW SOIC-20 38 Units/Rail
MC74AC640DWR2 | SOIC-20 |1000 Tape & Reel
MC74AC640DT TSSOP-20 75 Units/Rail
MC74ACT640DTR2 | TSSOP-20 | 2500 Tape & Reel
MC74ACT640M EIAJ-20 40 Units/Rail
MC74AC640MEL EIAJ-20 |2000 Tape & Reel

DEVICE MARKING INFORMATION

See general marking information in the device marking
section on page 318 of this data sheet.

Publication Order Number:
MC74ACT640/D




MC74ACT640

MAXIMUM RATINGS (Note 1)

Symbol Parameter Value Unit
Vce DC Supply Voltage -05t0 +7.0 \Y
\ DC Input Voltage -0.5 =< V| =Vgg +0.5 \
Vo DC Output Voltage (Note2) | —0.5 = Vo = Vg +05 \
Ik DC Input Diode Current +20 mA
lok DC Output Diode Current +50 mA
lo DC Output Sink/Source Current +50 mA
Icc DC Supply Current per Output Pin +50 mA
IGND DC Ground Current per Output Pin +50 mA
TSTG Storage Temperature Range —65to +150 °C
TL Lead temperature, 1 mm from Case for 10 Seconds 260 °C
Ty Junction temperature under Bias +150 °C
0JA Thermal resistance PDIP 67 °C/W
SOIC 96
TSSOP 128
Pp Power Dissipation in Still Air at 85°C PDIP 750 mW
SOIC 500
TSSOP 450
MSL Moisture Sensitivity Level 1
FR Flammability Rating Oxygen Index: 30% — 35% UL94 V-0 @ 0.125in
VESD ESD Withstand Voltage Human Body Model (Note 3) > 2000 Vv
Machine Model (Note 4) > 200
Charged Device Model (Note 5) > 1000
ILatch-Up | Latch—Up Performance Above Vo and Below GND at 85°C (Note 6) +100 mA

1. Absolute maximum continuous ratings are those values beyond which damage to the device may occur. Extended exposure to these
conditions or conditions beyond those indicated may adversely affect device reliability. Functional operation under absolute maximum-rated
conditions is not implied.

Ip absolute maximum rating must be observed.

Tested to EIA/JESD22-A114-A.

Tested to EIA/JJESD22-A115-A.

Tested to JESD22-C101-A.

Tested to EIA/JESD78.

oA N

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
Vce DC Input Voltage (Referenced to GND) 4.5 5.5 Vv
Vin, Vout DC Input Voltage, Output Voltage (Referenced to GND) 0 \Zele Vv
TA Operating Temperature, All Package Types -40 25 +85 °C
tr, tf Input Rise and Fall Time (Note 8) Vcc=45V 0 10 10 ns/V

Vcc =55V 0 8.0 8.0
Ty Junction Temperature (PDIP) 140 °C

IOH Output Current — High —24 mA

loL Output Current — Low 24 mA

7. Unused Inputs may not be left open. All inputs must be tied to a high voltage level or low logic voltage level.
8. Vjn from 0.8 V to 2.0 V; refer to individual Data Sheets for devices that differ from the typical input rise and fall times.
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MC74ACT640

DC CHARACTERISTICS

Ta =-40°C to
Ta = +25°C +85°C
Symbol Parameter Vec (V) | Typ Guaranteed Limits Unit Conditions
VIH Minimum High Level Input Voltage 4.5 1.5 2.0 2.0 \ VouTt =01V
5.5 1.5 2.0 2.0 \ or
Vcc-0.1V
ViL Maximum Low Level Input Voltage 4.5 1.5 0.8 0.8 \ VouT =01V
5.5 1.5 0.8 0.8 \ or
Vcc-0.1V
VOH Minimum High Level Output Voltage 4.5 449 | 44 4.4 \ loyT =-50 uA
55 549 | 54 5.4 \
4.5 3.86 3.76 \ *VIN=VjLorViH 24 mA
5.5 4.86 4.76 \Y IOH —24 mA
VoL Maximum Low Level Output Voltage 4.5 0.001 | 0.1 0.1 \ loyT =50 A
5.5 0.001 | 0.1 0.1 \
4.5 0.36 0.44 \ *VIN=VjLorViH  —24mA
5.5 0.36 0.44 \Y IoH —24 mA
IIN Maximum Input Leakage Current 5.5 0.1 +1.0 HA Vi=Vcc, GND
AlccT | Additional Max. Igc/Input 55 0.6 1.5 mA Vi=Vgc-21V
loz Maximum 3—-State Current 55 0.5 5.0 uA VI (OE) =V, VIH
Vi=Vce, GND
Vo =Vce, GND
loLD tMinimum Dynamic Output Current 5.5 75 mA VoLp = 1.65 V Max
IOHD 5.5 =75 mA
Icc Maximum Quiescent Supply Current 55 8.0 80 HA VIN = Vg 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 t; = t; = 3.0 ns (For Figures and Waveforms, See Figures 2 and 3.)
Ta = +25°C Ta =—40°C to +85°C
CL =50 pF CpL =50 pF
Symbol Parameter Vee* (V) Min Max Min Max Unit
tPLH Propagation Delay An to Bn or Bn to An 5.0 1.5 8.0 1.0 8.5 ns
tPHL Propagation Delay An to Bn or Bn to An 5.0 1.5 8.0 1.0 9.0 ns
tpzH Output Enable Time OE to An or Bn 5.0 1.5 10.0 1.0 1.0 ns
tpzL Output Enable Time OE to An or Bn 5.0 1.5 10.0 1.0 1.0 ns
tpHZ Output Disable Time T/R or OE to An or Bn 5.0 1.5 10.0 1.0 1.0 ns
tpLz Output Disable Time T/R or OE to An or Bn 5.0 1.5 10.0 1.0 11.0 ns
*Voltage Range 5.0 Vis 5.0V £0.5 V
CAPACITANCE
Value
Symbol Parameter Typ Unit Test Conditions
CIN Input Capacitance 4.5 pF Vcec =50V
Cyo Input/Output Capacitance 15 pF Vcc =50V
CpD Power Dissipation Capacitance 45 pF Vcc=50V
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MC74ACT640

SWITCHING WAVEFORMS

30V
T/R ><
GND
— 3.0V T
—\ Va— 3.0V
GND OE N 50% 7/

tPLH — GND

—> tpzLiPLZ —> = HIGH
IMPEDANCE

AORB 50% 1/10%
OUTPUT L ey wa— S ° VoL
AorB HHL — tTLH

“N90% VOH

AORB 50% HIGH
IMPEDANCE

Figure 2. Figure 3.
450 Q
o OuTPUT _ 50 Q SCOPE
INPUT DEVICE TEST POINT
UNDER .
TEST I CL

*Includes all probe and jig capacitance

Figure 4. Test Circuit
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PDIP-20

e T e 8 e O e B e B e O e O e B

MC74ACT640N
0 AwLYYWW

AT TA LT LT LT

MC74ACT640

MARKING DIAGRAMS

EIAJ-20

nonononnaon

74ACT640
AWLYWW

S0-20 TSSOP-20
ﬁﬁ RAAAARAAAA
AWLYYWW ACT
640
o ALYW
iEEELEEELL!
A = Assembly Location

WL,L = Wafer Lot

YY,Y = Year

WW, W = Work Week
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CHAPTER 3
Case Outlines and Package Dimensions
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Device Nomenclature

FACT

MC WWWWW XXX

|

Temperature Range

Circuit Identifier

o 74AC = FACT (=40 to +85°C)
o 74ACT = TTL Compatible (=40 to +85°C)
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Package Type

o N for Plastic

e D for Narrow SOIC

o DW for Wide SOIC

e SD for Plastic SSOP
e DT for Plastic TSSOP

Function Type



SEATING
PLANE

CASE OUTLINES AND PACKAGE DIMENSIONS

PDIP-14
N SUFFIX

14 PIN PLASTIC DIP PACKAGE

ANNNNVAANA
14 8

CASE 646-06
ISSUE M
NOT
1

ES:
. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
f 2. CONTROLLING DIMENSION: INCH.
3. DIMENSION L TO CENTER OF LEADS WHEN
B FORMED PARALLEL.
O ¢ 4. DIMENSION B DOES NOT INCLUDE MOLD FLASH.
1 7 5. ROUNDED CORNERS OPTIONAL.
B _ INCHES | MILLIMETERS
A DIM| MIN | MAX | MIN | MAX
A | 0715 | 0770 | 18.16 | 18.80
—>| Fle— L—> B | 0240 | 0260 | 6.10 | 660
C | 0145 [ 0.185 | 369 | 469
I — & D | 0015 | 0021 | 038 | 053
N F | 0040 | 0070 | 1.02 | 1.78
v c G | 0.100BSC 254 BSC
I\ | H | 0052 [ 0095 | 132 | 241
| [ ] \ J | 0008 | 0015 | 020 | 038
y K | 0115 | 0135 | 292 | 343
L | 0290 | 0310 | 737 | 787
_JL_ —-K J “//‘~ m | — [ 10°] — ] 10°
—>H G D14pPL M—> N | 0015 | 0039 | 038 | 1.01
& 0.13(0.005) | @ |
SO-14
D SUFFIX
14 PIN PLASTIC SOIC PACKAGE
CASE 751A-03
ISSUE F
NOTES:
1. DIMENSIONING AND TOLERANGING PER ANSI
1=A-] Y14.5M, 1982.
— 2. CONTROLLING DIMENSION: MILLIMETER.
H H H HHHAH 3. DIMENSIONS A AND B DO NOT INCLUDE
7 MOLD PROTRUSION.
14 8 4. MAXIMUM MOLD PROTRUSION 0.15 (0.006)
PER SIDE.
[=B=] p7pL 5. DIMENSION D DOES NOT INCLUDE DAVBAR

® 7
Hmm_HHHH

| ]0.25 0010 @B @ |

—|a

-

SEATING
LANE

SIS I==i=I=I=Ii
—>H<— D1apL

e

|025 0.010®[T|B ®[AB|
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PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.127 (0.005) TOTAL
IN EXCESS OF THE D DIMENSION AT

MAXIMUM MATERIAL CONDITION.
MILLIMETERS INCHES
| DIM| MIN MAX MIN | MAX
A 8.55 875 | 0337 | 0.344
B 3.80 4.00 | 0.150 | 0.157
c 1.35 1.75 | 0.054 | 0.068
D 0.35 049 | 0.014 | 0.019
F 0.40 1.25 | 0.016 | 0.049
G 1.27 BSC 0.050 BSC
J 0.19 0.25 | 0.008 | 0.009
K 0.10 0.25 | 0.004 | 0.009
M 0° 7° 0° 7°
P 5.80 6.20 | 0.228 | 0.244
R 0.25 0.50 | 0.010 | 0.019




|| 0.15 (0.008) T

T

2x L/2

CASE OUTLINES AND PACKAGE DIMENSIONS

TSSOP-14
DT SUFFIX

14 PIN PLASTIC TSSOP PACKAGE

14X K REF

CASE 948G-01
ISSUE O

iilililLi

o

@] 0100009 ®[T[U ® |V
u©|jr_’

N

Ry

NOTES

. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

. CONTROLLING DIMENSION: MILLIMETER.

. DIMENSION A DOES NOT INCLUDE MOLD FLASH,
PROTRUSIONS OR GATE BURRS. MOLD FLASH
OR GATE BURRS SHALL NOT EXCEED 0.15
(0.006) PER SIDE.

. DIMENSION B DOES NOT INCLUDE INTERLEAD
FLASH OR PROTRUSION. INTERLEAD FLASH OR
PROTRUSION SHALL NOT EXCEED
0.25 (0.010) PER SIDE.

. DIMENSION K DOES NOT INCLUDE DAMBAR

@ N W PROTRUSION. ALLOWABLE DAMBAR
PIN 1 PROTRUSION SHALL BE 0.08 (0.003) TOTAL IN
IDENT. EXCESS OF THE K DIMENSION AT MAXIMUM
O MATERIAL CONDITION.
1 7 6. TERMINAL NUMBERS ARE SHOWN FOR
DETAIL E REFERENGE ONLY.
H H H H H H H 7. DIMENSION A AND B ARE TO BE DETERMINED
® K AT DATUM PLANE -W-.
|Q|O'15(°'006)|T u | A K1 MILLIMETERS INCHES
V- —ﬂ — DIM| MIN | MAX | MIN | MAX
L¢ I A | 49 | 510 | 0193 | 0.200
B | 430 | 450 ] 0.169 | 0.177
J J1 V /* c — | 120 | -—— | 0.047
T S L D | 005 015 0.002 | 0.006
F | 050 [ 0.75 [ 0.020 | 0.030
-T_ SECTION N-N G | 06585C 0026 BSC
H | 050 | 060 | 0.020 | 0.024
J | 009 | 020 0.004 | 0.008
l C [ Ve~ W J1 | 009 [ 016 | 0.004 | 0.006
i 7 K | 019 | 030 [ 0.007 | 0.012
Vin|n|nlnlnln N 1 g/‘ K| 0.19 | 025 [ 0007 [ 0010
[0.10 (0.004) J T _ 0 Yl
—T—| SEATING ‘J L ‘J
PLANE D G <— H DETAIL E
EIAJ-14
M SUFFIX
14 PIN PLASTIC EIAJ PACKAGE
CASE 965-01
ISSUE O
NOTES:

L

w L

<

—

T

N

DETAIL P

1.

2.
3.

DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

CONTROLLING DIMENSION: MILLIMETER.
DIMENSIONS D AND E DO NOT INCLUDE MOLD
FLASH OR PROTRUSIONS AND ARE MEASURED
AT THE PARTING LINE. MOLD FLASH OR
PROTRUSIONS SHALL NOT EXCEED 0.15 (0.006)
PER SIDE.

. TERMINAL NUMBERS ARE SHOWN FOR

REFERENCE ONLY.

. THE LEAD WIDTH DIMENSION (b) DOES NOT

INCLUDE DAMBAR PROTRUSION. ALLOWABLE
DAMBAR PROTRUSION SHALL BE 0.08 (0.003)
TOTAL IN EXCESS OF THE LEAD WIDTH
DIMENSION AT MAXIMUM MATERIAL CONDITION.
DAMBAR CANNOT BE LOCATED ON THE LOWER
RADIUS OR THE FOOT. MINIMUM SPACE
BETWEEN PROTRUSIONS AND ADJACENT LEAD

D TO BE 0.46 (0.018).

VIEW P MILLIMETERS | INCHES
e}~ | — 3~ | DM [ MIN_ | MAX | mIN | mAX
Al —— [ 205 - [ 008t
[ / ¢ A [ 005 | 020 | 0002 | 0.008
| l b | 035 [ 050 [ 0.014 [ 0.020
R \ — I ¢ | 018 | 027 | 0.007 | 0.011
N T D | 990 | 1050 | 0.390 | 0.413
—»f b E | 510 | 545 | 0201 | 0215

e | 127BSC 0.050 BSC
| 0.13 (0.005) @ O] 0.10 (0.004) HE | 740 | 820 | 0291 | 032
050 050 | 085 | 0.020 | 0.033
Lg | 110 | 150 | 0.043 | 0059
M| o0°[ 10°] o0°] 10°
Q; | 070 | 090 | 0028 | 0.03
2| [ 14| — [ooms
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CASE OUTLINES AND PACKAGE DIMENSIONS

PDIP-16
N SUFFIX

16 PIN PLASTIC DIP PACKAGE

< E >
O e e O s
16 9

le—gg —>

—C

[=T=] seating
PLANE

—-K

D 16 PL

SEATING
PLANE

CASE 648-08
ISSUE R

L—|

\
sl \,M

[] 0250010 @[ T[A @]

SO-16
D SUFFIX

NOTES:

16 PIN PLASTIC SOIC PACKAGE

1=A-]

HAAHAHARA

_f
P
D 8
Hjl_ T:H_H_H_H_H
G

_{

|90.25 0010 @ |T[B ®[AG|

CASE 751B-05
ISSUE J

8 PL

[@]0.25 0010 ®[B O

—>“<— Rx45°/

hay

N—
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ek

. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.

. CONTROLLING DIMENSION: INCH.
. DIMENSION L TO CENTER OF LEADS WHEN

FORMED PARALLEL.

. DIMENSION B DOES NOT INCLUDE MOLD FLASH.
. ROUNDED CORNERS OPTIONAL.

INCHES MILLIMETERS
| DIM| MIN MAX MIN | MAX
A | 0740 | 0.770 | 18.80 | 19.55
B | 0250 | 0.270 6.35 6.85
C | 0145 | 0.175 3.69 4.44
D | 0015 | 0.021 0.39 0.53
F | 0.040 0.70 1.02 1.77
G 0.100 BSC 254 BSC
H 0.050 BSC 1.27 BSC
J | 0008 | 0.015 0.21 0.38
K | 0.110 | 0.130 2.80 3.30
L | 0295 | 0.305 7.50 7.74
] 0° 10° 0° 10°
S | 0.020 | 0.040 0.51 1.01
NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.
3. DIMENSIONS A AND B DO NOT INCLUDE
MOLD PROTRUSION.
4. MAXIMUM MOLD PROTRUSION 0.15 (0.006)

PER SIDE.

. DIMENSION D DOES NOT INCLUDE DAMBAR

PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.127 (0.005) TOTAL
IN EXCESS OF THE D DIMENSION AT

MAXIMUM MATERIAL CONDITION.
MILLIMETERS INCHES

| DIM| MIN MAX MIN | MAX
A 9.80 | 10.00 | 0.386 | 0.393
B 3.80 4.00 | 0.150 | 0.157
c 1.35 1.75 | 0.054 | 0.068
D 0.35 049 | 0.014 | 0.019
F 0.40 1.25 | 0.016 | 0.049
G 1.27 BSC 0.050 BSC
J 0.19 025 | 0.008 | 0.009
K 0.10 025 | 0.004 | 0.009
M 0° 7° 0° 7°
P 5.80 6.20 | 0.229 | 0.244
R 0.25 0.50 | 0.010 | 0.019




CASE OUTLINES AND PACKAGE DIMENSIONS

16 PIN

16X KREF

TSSOP-16
DT SUFFIX
PLASTIC TSSOP PACKAGE
CASE 948F-01
ISSUE O

[]0.15 (0.006)] T]U ® ]
A

2X

PIN 1

IDENT. \

- r—{$| 010 (0004 ®[T[U ®[VE]

K1;—_

1000000F

L/2

N

Lj_j

SECTION N-N

T

/
[]0.15 0.006)] T[ U ® ]

A

NOTES

. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

. CONTROLLING DIMENSION: MILLIMETER.

. DIMENSION A DOES NOT INCLUDE MOLD FLASH.
PROTRUSIONS OR GATE BURRS. MOLD FLASH
OR GATE BURRS SHALL NOT EXCEED 0.15
(0.006) PER SIDE.

. DIMENSION B DOES NOT INCLUDE INTERLEAD
FLASH OR PROTRUSION. INTERLEAD FLASH OR
PROTRUSION SHALL NOT EXCEED
0.25 (0.010) PER SIDE.

. DIMENSION K DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.08 (0.003) TOTAL IN
EXCESS OF THE K DIMENSION AT MAXIMUM
MATERIAL CONDITION.

. TERMINAL NUMBERS ARE SHOWN FOR
REFERENCE ONLY.

_ DIMENSION A AND B ARE TO BE DETERMINED
AT DATUM PLANE ~W-.

ES w N

o

=3

-

l
N

([0.10 (0.004)
—T—| SEATING

PLANE

440

i

. + R —

MILLIMETERS INCHES
DIM[ MIN | MAX [ MIN | MAX
A | 490 | 510 | 0.193 | 0.200
B | 430 | 450 | 0169 | 0177
c | —— [ 120 —— [ o047
D | 005 0.5 0002 | 0.006
F | 050 | 075 ] 0,020 | 0,030
G | 065BSC 0.026 BSC
H | 018 | 028 [ 0007 [ 00t
J | 009 | 020 | 0004 | 0.008
[ J1 | 009 | 016 | 0.004 | 0.006
c ! K | 019 | 030 | 0007 | 0012
|:| Hinininialnl J1 (L KT | 019 | 025 [ 0.007 [ 0010
= =EE _// L 6.40 BSC 0.252 BSC
1] 0° [ s° 0°[ s°
—4 «<—H DETAIL E
G
EIAJ-16
M SUFFIX
16 PIN PLASTIC EIAJ PACKAGE
CASE 966-01
NOTES:
ISSUE O 1. DIMENSIONING AND TOLERANGING PER ANSI
Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.
I-h I-h —r ¢ 3. DIMENSIONS D AND E DO NOT INCLUDE MOLD
Le FLASH OR PROTRUSIONS AND ARE MEASURED
T T

O, .
LR
f—2z

g

D

w |

Qq

}
—>|L|<—“

DETAIL P

IS

o

AT THE PARTING LINE. MOLD FLASH OR
PROTRUSIONS SHALL NOT EXCEED 0.15 (0.006)
PER SIDE.

. TERMINAL NUMBERS ARE SHOWN FOR

REFERENCE ONLY.

. THE LEAD WIDTH DIMENSION (b) DOES NOT

INCLUDE DAMBAR PROTRUSION. ALLOWABLE
DAMBAR PROTRUSION SHALL BE 0.08 (0.003)
TOTAL IN EXCESS OF THE LEAD WIDTH
DIMENSION AT MAXIMUM MATERIAL CONDITION.
DAMBAR CANNOT BE LOCATED ON THE LOWER
RADIUS OR THE FOOT. MINIMUM SPACE
BETWEEN PROTRUSIONS AND ADJACENT LEAD
TO BE 0.46 ( 0.018).

o b

VIEW P 3—\
(

il il ik - \ 71 T
SN~ —
—{l<—b
losom®] (oo 00m]
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MILLIMETERS INCHES

| DIM| MIN MAX MIN | MAX
A -— 2.05 -—— | 0.081
A 0.05 0.20 | 0.002 | 0.008
b 0.35 0.50 | 0.014 | 0.020
c 0.18 0.27 | 0.007 | 0.011
D 9.90 | 10.50 | 0.390 | 0.413
E 5.10 5.45 | 0201 | 0.215
e 1.27 BSC 0.050 BSC
He 7.40 820 | 0.291 | 0.323
L 0.50 0.85 | 0.020 | 0.033
Lg 1.10 1.50 | 0.043 | 0.059
m 0° ] 10° 0° | 10°
Q4 0.70 0.90 | 0.028 | 0.035
Z o 0.78 -— | 0.031




CASE OUTLINES AND PACKAGE DIMENSIONS

PDIP-20
N SUFFIX
20 PIN PLASTIC DIP PACKAGE
CASE 738-03
ISSUE E
‘ A
r2"["1 e Wi W e W e e el r';;1 _f
B
}10 0| ¥
AR AR AR R AR
I 1 1
__________ Ty —
K / \
PLANE

NOTES:
1

©w N

Eal

ST F M
LE — N - ~> \4/
—G F —><—J 20PL
D 20pL [ ]025 0010 @] T[B @]

[@]025 0010 @[T[A @]

S0-20
DW SUFFIX

20 PIN PLASTIC SOIC PACKAGE

CASE 751D-05
ISSUE F
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NOT
1

2.

. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

CONTROLLING DIMENSION: INCH.
DIMENSION L TO CENTER OF LEAD WHEN
FORMED PARALLEL.

DIMENSION B DOES NOT INCLUDE MOLD
FLASH.

INCHES MILLIMETERS
| DIM[ MIN | MAX | MIN | MAX
A | 1.010 | 1.070 | 2566 | 2717
B | 0240 | 0260 | 6.10 | 660
C [ 0150 | 0180 | 381 | 457
D | 0015 [ 0022 | 039 | 055
E | 0.050BSC 1.27 BSC
F | 0050 [ 0070 | 127 | 1.77
G | 0100BSC 254 BSC
J | 0008 [ 0015 | 021 038
K [ 0110 [ 0140 [ 280 [ 355
L | 0300BSC 7.62 BSC
] 0°] 15° 0° [ 15°
N | 0020 | 0.040 | 051 | 1.01

ES:

. DIMENSIONS ARE IN MILLIMETERS.

INTERPRET DIMENSIONS AND TOLERANCES
PER ASME Y14.5M, 1994.

. DIMENSIONS D AND E DO NOT INCLUDE MOLD

PROTRUSION.

. MAXIMUM MOLD PROTRUSION 0.15 PER SIDE.
. DIMENSION B DOES NOT INCLUDE DAMBAR

PROTRUSION. ALLOWABLE PROTRUSION SHALL
BE 0.13 TOTAL IN EXCESS OF B DIMENSION AT

MAXIMUM MATERIAL CONDITION.
MILLIMETERS
| DIM[ MIN | MAX
A | 235 | 265
Al | 040 | 025
B | 035 | 049
C | 028 [ 08
D | 1265 | 12.95
E | 740 | 7.60
e 1.7 BSC
H | 10.05 | 1055
h | 025 075
L | 050 | 090
0 0°| 7°




CASE OUTLINES AND PACKAGE DIMENSIONS

TSSOP-20
DT SUFFIX
20 PIN PLASTIC TSSOP PACKAGE
CASE 948E-02
ISSUE A

20x K REF NOTES:
|$| 015 0.006) | T| U @ﬂ |$| 010 (0.004)®| T| 0 ©| V©| 1. w%r:ﬂsgglzwe AND TOLERANCING PER ANSI
\ A

2. CONTROLLING DIMENSION: MILLIMETER.

3. DIMENSION A DOES NOT INCLUDE MOLD FLASH,
PROTRUSIONS OR GATE BURRS. MOLD FLASH
OR GATE BURRS SHALL NOT EXCEED 0.15
(0.006) PER SIDE.

4. DIMENSION B DOES NOT INCLUDE INTERLEAD
FLASH OR PROTRUSION. INTERLEAD FLASH OR
PROTRUSION SHALL NOT EXCEED 0.25 (0.010)
PER SIDE.

5. DIMENSION K DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.08 (0.003) TOTAL IN
EXCESS OF THE K DIMENSION AT MAXIMUM
MATERIAL CONDITION.

6. TERMINAL NUMBERS ARE SHOWN FOR
REFERENCE ONLY.

7. DIMENSION A AND B ARE TO BE DETERMINED
AT DATUM PLANE -W-

E@ 20 1

b - -

a8 m
iLELLLL

/
| ] 0.15 (0.006) [ T[ U ® ]

< A >

V]

MILLIMETERS INCHES
| DIM[ MIN [ MAX [ MIN | MAX
640 | 6.60 | 0.252 | 0.260
430 | 450 [ 0.169 | 0.177
—— [ 120 [ -— [ 0.047
005 [ 0415 [ 0.002 | 0.006
050 [ 0.75 [ 0.020 | 0.030
0.65 BSC 0.026 BSC
027 | 037 [ 0011 | 0.015
0.09 [ 0.20 [ 0.004 | 0.008
0.09 [ 0416 | 0.004 | 0.006
019 [ 030 [ 0.007 | 0.012
019 [ 0.25 [ 0.007 | 0.010
6.40 BSC 0.252 BSC
0° [ 8° 0° | 8°

=

DETAIL E

| —A =T

Y
°y

| 1 v
p > ka

[0.100 (0.004)

—T—| SEATING
PLANE

T,

DETAIL E

= |2 =S|l |zlo|moo|m>

H—

EIAJ-20
M SUFFIX
20 PIN PLASTIC EIAJ PACKAGE
CASE 967-01
ISSUE O
NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
. CONTROLLING DIMENSION: MILLIMETER.

2
_— 3. DIMENSIONS D AND E DO NOT INCLUDE MOLD
[h [h [h [h [h * FLASH OR PROTRUSIONS AND ARE MEASURED
1T T T

L
E AT THE PARTING LINE. MOLD FLASH OR
01 PROTRUSIONS SHALL NOT EXCEED 0.15 (0.006)
E

PER SIDE.
1 4. TERMINAL NUMBERS ARE SHOWN FOR
REFERENCE ONLY.

o

. THE LEAD WIDTH DIMENSION (b) DOES NOT
INCLUDE DAMBAR PROTRUSION. ALLOWABLE

MO
SR r
DAMBAR PROTRUSION SHALL BE 0.08 (0.003
1|.|.| |.|.| |.|.| |.|.| |.|.| |.|.| |.|.| |.|.| |.|.| |.|.|J.0__ /‘_>| Lie TOTALINEXCESSOFTHELEADWIDTi‘g )
2z

DIMENSION AT MAXIMUM MATERIAL CONDITION.

DETAIL P DAMBAR CANNOT BE LOCATED ON THE LOWER
RADIUS OR THE FOOT. MINIMUM SPACE

I D BETWEEN PROTRUSIONS AND ADJACENT LEAD

TO BE 0.46 (0.018).

VIEW P
ﬂ’_ MILLIMETERS | INCHES
EI_‘I |<— A -~ |DmM[ mN | mAX [ MIN [ mAX
/
{

o 2.05 -—— | 0.081
0.05 0.20 | 0.002 | 0.008
0.35 0.50 | 0.014 | 0.020
0.18 0.27 | 0.007 | 0.011

12.35 | 12.80 | 0.486 | 0.504
5.10 5.45 | 0201 | 0.215

1.27 BSC 0.050 BSC
7.40 820 | 0.291 | 0.323
0.50 0.85 | 0.020 | 0.033
1.10 1.50 | 0.043 | 0.059
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CASE OUTLINES AND PACKAGE DIMENSIONS
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NOTES:
1. CHAMFERED CONTOUR OPTIONAL.
2. DIMENSION L TO CENTER OF LEADS WHEN
FORMED PARALLEL.
3. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
4. CONTROLLING DIMENSION: INCH.

INCHES MILLIMETERS
| DIM| MIN | MAX | MIN | MAX
A | 1230 | 1.265 | 3125 | 32.13
B | 0.250 | 0.270 | 635 | 6.85
C | 0145 | 0175 | 369 | 444
D | 0.015 | 0020 | 038 | 051
E 0.050 BSC 1.27 BSC

F [ 0040 [ 0060 [ 1.02 [ 152
G 0.100 BSC 2.54 BSC

J | 0007 [ 0012 | 018 [ 030
K [ 0110 [ 0.140 [ 280 [ 355
L 0.300 BSC 7.62 BSC

1] 0° [ 15° 0° [ 15°
N [ 002 [ 0040 [ 051 [ 101

NOTES

. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
CONTROLLING DIMENSION: MILLIMETER.
DIMENSIONS A AND B DO NOT INCLUDE
MOLD PROTRUSION.
MAXIMUM MOLD PROTRUSION 0.15 (0.006)
PER SIDE.
DIMENSION D DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.13 (0.005) TOTAL IN
EXCESS OF D DIMENSION AT MAXIMUM

]

o

MATERIAL CONDITION.
MILLIMETERS INCHES
DIM| MIN MAX MIN | MAX

15256 | 15.54 | 0.601 | 0.612
7.40 7.60 | 0.292 | 0.299
235 265 | 0.093 | 0.104
0.35 049 | 0.014 | 0.019
0.41 0.90 | 0.016 | 0.035

1.27 BSC 0.050 BSC
0.23 032 | 0.009 [ 0.013
0.13 0.29 | 0.005 | 0.011

0° 8° 0° 8°

10.05 | 10.55 | 0.395 | 0.415
0.25 0.75 | 0.010 | 0.029

:-ngzc—o-ncom>|
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CHAPTER 4
Index
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Index

Device Number Page Device Number Page Device Number Page
MC74AC00 44 MC74AC32 89 MC74ACT161 153
MC74AC02 49 MC74AC373 231 MC74ACT163 153
MC74AC04 54 MC74AC374 239 MC74ACT174 165
MC74AC05 59 MC74AC377 246 MC74ACT175 171
MC74AC08 64 MC74AC4040 294 MC74ACT20 84
MC74AC10 69 MC74AC540 254 MC74ACT240 177
MC74AC109 106 MC74AC541 254 MC74ACT241 298
MC74AC11 74 MC74AC573 263 MC74ACT244 182
MC74AC125 112 MC74AC574 271 MC74ACT245 187
MC74AC132 117 MC74AC646 279 MC74ACT253 193
MC74AC138 122 MC74AC652 287 MC74ACT257 200
MC74AC139 128 MC74AC74 94 MC74ACT259 207
MC74AC14 79 MC74AC86 101 MC74ACT273 215
MC74AC151 134 MC74ACTO00 44 MC74ACT299 222
MC74AC153 141 MC74ACTO02 49 MC74ACT32 89
MC74AC157 147 MC74ACTO04 54 MC74ACT323 303
MC74AC161 153 MC74ACTO05 59 MC74ACT373 231
MC74AC163 153 MC74ACTO08 64 MC74ACT374 239
MC74AC174 165 MC74ACT10 69 MC74ACT377 246
MC74AC175 171 MC74ACT109 106 MC74ACT540 254
MC74AC20 84 MC74ACT11 74 MC74ACT541 254
MC74AC240 177 MC74ACT125 112 MC74ACT564 309
MC74AC244 182 MC74ACT132 117 MC74ACT573 263
MC74AC245 187 MC74ACT138 122 MC74ACT574 271
MC74AC253 193 MC74ACT139 128 MC74ACT640 314
MC74AC257 200 MC74ACT14 79 MC74ACT646 279
MC74AC259 207 MC74ACT151 134 MC74ACT652 287
MC74AC273 215 MC74ACT153 141 MC74ACT74 94
MC74AC299 222 MC74ACT157 147 MC74ACT86 101
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ON SEMICONDUCTOR MAJOR WORLDWIDE SALES OFFICES

UNITED STATES

ALABAMA

Huntsville ............... 256-774-1010

Huntsville (Sales Rep) . .... 256-705-5205
ARIZONA

Phoenix (Sales Rep) . ...... 480-769-0968
CALIFORNIA

949-580-0270
916-652-0268
408-350-3900

Los Angeles (Sales Rep) . ..
Sacramento (Sales Rep) . ..
Santa Clara (Sales Rep) . . . .

San Diego (Sales Rep) . . ... 858-635-5960
COLORADO

Denver (SalesRep) . ....... 303-741-0900
CONNECTICUT

Southbury . .............. 203-267-5451
FLORIDA

BocaRaton ............. 561-995-1466

Tampa .................. 813-286-6181
GEORGIA

Atlanta ................. 561-995-1486

Norcross (Sales Rep) . ..... 770-209-9242
IDAHO

Boise (SalesRep) ......... 208-424-1002
ILLINOIS

Chicago ................ 847-330-6979

Itasca (SalesRep) ......... 630-250-9586
INDIANA

Carmel (SalesRep) . ... .... 317-848-9958

Kokomo ................ 765-865-2085

Kokomo (Sales Rep) . ...... 765-455-0777
MARYLAND

Baltimore (Sales Rep) . . ... . 703-481-9895
MASSACHUSETTS

Boston ................. 781-376-8059

Burlington (Sales Rep) . .. .. 781-238-8888
MICHIGAN

Livonia ................. 734-953-6704
MINNESOTA

Plymouth ............... 763-249-2360
MISSOURI

St.Louis ................ 618-288-0619
NEW YORK

New York Metro (Sales Rep) 516-466—-2300
Binghamton (Sales Rep) ... 607-722-3580
Rochester (Sales Rep) .. ... 585-385-6500

AND REPRESENTATIVES

UNITED STATES (continued)
NORTH CAROLINA

Raleigh (SalesRep) ....... 919-845-9900
OREGON

Portland ................ 503-590-5852
PENNSYLVANIA

Philadelphia/Horsham . ... 215-997-4340

Hatboro (Sales Rep) . ...... 215-957-0600
TEXAS

Austin (SalesRep) . ......... 512-343-1199

Dallas (Sales Rep) . ... ..... 972-680-2800

Houston (Sales Rep) . . ..... 281-999-0101
UTAH

Draper (Sales Rep) . ....... 801-572-4010
VIRGINIA

Herndon (Sales Rep) ...... 804-897-6007
WISCONSIN

Brookfield (Sales Rep) .. ... 262-797-7977

CANADA

ALBERTA

Calgary (SalesRep) . ...... 403-730-6225
BRITISH COLUMBIA

Vancouver (Sales Rep) . . . .. 604-532—-3881
ONTARIO

Nepean (Sales Rep) . ...... 613-596-9294

Toronto ................. 905-812—-0092

Mississauga (Sales Rep) ... 905-607-1444
QUEBEC

Mascouche (Sales Rep) . ... 450-966-9530

Montreal ................ 514-695-4599

INTERNATIONAL

BRAZIL

SaoPaulo ........... 55-11-5505-8011
CHINA

Beijing ............... 86-10-8518-2323

Chengdu.............. 86—-28—-678—-4078

Shenzhen............ 86-755-209-1128

Shanghai ............ 86—21-6875-6677
CZECH REPUBLIC

Roznov ............... 420 571-667-141
FINLAND

Vantaa ........... 358 (0) 9-85-666-460
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INTERNATIONAL (continued)
FRANCE

Paris ............. 33 (0) 1-39-26—-41-00

Toulouse . ......... 33 (0) 5-34-61-10-00
GERMANY

Munich ............ 49 (0) 89-93-0808-0
HONG KONG

HongKong ............. 852-2689-0088
INDIA

Bangalore ............. 91-80-226-7272
ISRAEL

Herzelia ............ 972 (0) 9-9609-111
ITALY

Milan ................ 39 (0) 2-530-0951
JAPAN

Tokyo ................ 81-3-5740-2737
KOREA

Seoul................. 82-2-528-2700
MALAYSIA

Penang ................ 60-4-226-9368
MEXICO

Chihuahua ........... 52-614-483-5683

Ciudad Juarez ........... 915-845-3402

Guadalajara .......... 52-333-836-6326

Monterrey . ........... 52-818-311-6204

Tijuana .............. 52-664-684-2333
PHILIPPINES

Muntinlupa City ......... 63-2-809-2350
PUERTO RICO

SandJuan ............... 787-641-4100
SINGAPORE

Singapore .. ...l 65-298-1768
SWEDEN

Solna............... 46 (0) 8-5090-4680
TAIWAN

Taipei ............... 886-2-2718-9961
THAILAND

Bangkok ............... 66—2-653-5031
UNITED KINGDOM

Aylesbury ........... 44 (0) 1296-610400

N. AMERICAN TECHNICAL SUPPORT
1-800-282-9855 Toll Free



ON SEMICONDUCTOR STANDARD DOCUMENT TYPE DEFINITIONS

DATA SHEET CLASSIFICATIONS

A Data Sheet is the fundamental publication for each individual product/device, or series of products/devices, containing detailed
parametric information and any other key information needed in using, designing—in or purchasing of the product(s)/device(s) it describes.
Below are the three classifications of Data Sheet: Product Preview; Advance Information; and Fully Released Technical Data

PRODUCT PREVIEW

A Product Preview is a summary document for a product/device under consideration or in the early stages of development. The
Product Preview exists only until an “Advance Information” document is published that replaces it. The Product Preview is often
used as the first section or chapter in a corresponding reference manual. The Product Preview displays the following disclaimer at
the bottom of the first page: “This document contains information on a product under development. ON Semiconductor reserves the
right to change or discontinue this product without notice.”

ADVANCE INFORMATION

The Advance Information document is for a device that is NOT fully qualified, but is in the final stages of the release process,
and for which production is eminent. While the commitment has been made to produce the device, final characterization and
qualification may not be complete. The Advance Information document is replaced with the “Fully Released Technical Data”
document once the device/part becomes fully qualified. The Advance Information document displays the following disclaimer at
the bottom of the first page: “This document contains information on a new product. Specifications and information herein are subject
to change without notice.”

FULLY RELEASED TECHNICAL DATA

The Fully Released Technical Data document is for a product/device that is in full production (i.e., fully released). It replaces the
Advance Information document and represents a part that is fully qualified. The Fully Released Technical Data document is virtually
the same document as the Product Preview and the Advance Information document with the exception that it provides information
that is unavailable for a product in the early phases of development, such as complete parametric characterization data. The Fully
Released Technical Data document is also a more comprehensive document than either of its earlier incarnations. This document
displays no disclaimer, and while it may be informally referred to as a “data sheet,” it is not labeled as such.

DATA BOOK

A Data Book is a publication that contains primarily a collection of Data Sheets, general family and/or parametric information,
Application Notes and any other information needed as reference or support material for the Data Sheets. It may also contain cross reference
or selector guide information, detailed quality and reliability information, packaging and case outline information, etc.

APPLICATION NOTE

An Application Note is a document that contains real-world application information about how a specific ON Semiconductor
device/product is used, or information that is pertinent to its use. It is designed to address a particular technical issue. Parts and/or software
must already exist and be available.

SELECTOR GUIDE

A Selector Guide is a document published, generally at set intervals, that contains key line—item, device—specific information for
particular products or families. The Selector Guide is designed to be a quick reference tool that will assist a customer in determining the
availability of a particular device, along with its key parameters and available packaging options. In essence, it allows a customer to quickly
“select” a device. For detailed design and parametric information, the customer would then refer to the device’s Data Sheet. The Master
Components Selector Guide (SG388/D) is a listing of ALL currently available ON Semiconductor devices.

REFERENCE MANUAL

A Reference Manual is a publication that contains a comprehensive system or device—specific descriptions of the structure and function
(operation) of a particular part/system; used overwhelmingly to describe the functionality or application of a device, series of devices or
device category. Procedural information in a Reference Manual is limited to less than 40 percent (usually much less).

HANDBOOK

A Handbook is a publication that contains a collection of information on almost any give subject which does not fall into the Reference
Manual definition. The subject matter can consist of information ranging from a device specific design information, to system design, to
quality and reliability information.

ADDENDUM

A documentation Addendum is a supplemental publication that contains missing information or replaces preliminary information in the
primary publication it supports. Individual addendum items are published cumulatively. The Addendum is destroyed upon the next revision
of the primary document.
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ON Semiconductor and Q are registered trademarks of Semiconductor Components Industries, LLC (SCILLC). SCILLC reserves the right to make changes
without further notice to any products herein. SCILLC makes no warranty, representation or guarantee regarding the suitability of its products for any particular
purpose, nor does SCILLC assume any liability arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including
without limitation special, consequential or incidental damages. “Typical” parameters which may be provided in SCILLC data sheets and/or specifications can and
do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer
application by customer’s technical experts. SCILLC does not convey any license under its patent rights nor the rights of others. SCILLC products are not designed,
intended, or authorized for use as components in systems intended for surgical implant into the body, or other applications intended to support or sustain life, or for
any other application in which the failure of the SCILLC product could create a situation where personal injury or death may occur. Should Buyer purchase or use
SCILLC products for any such unintended or unauthorized application, Buyer shall indemnify and hold SCILLC 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 SCILLC was negligent regarding the design or manufacture of
the part. SCILLC is an Equal Opportunity/Affirmative Action Employer.

PUBLICATION ORDERING INFORMATION

GLOBAL Literature Fulfillment: JAPAN: ON Semiconductor, Japan Customer Focus Center
Literature Distribution Center for ON Semiconductor 4-32-1 Nishi-Gotanda, Shinagawa-ku, Tokyo, Japan 141-0031
P.O. Box 5163, Denver, Colorado 80217 USA Phone: 81-3-5740-2700
Phone: 303-675-2175 or 800-344-3860 Toll Free USA/Canada Email: r14525@onsemi.com
Fax: 303-675-2176 or 800-344-3867 Toll Free USA/Canada
Email: ONlit@hibbertco.com ON Semiconductor Website: http://onsemi.com

N. American Technical SUppOrt: 800-282-9855 Toll Free USA/Canada For additional information, p|ease contact your local Sales

Representative
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