MC74VHCT244A

Octal Bus Buffer/Line Driver
with 3-State Outputs

The MC74VHCT244A is an advanced high speed CMOS octal bus
buffer fabricated with silicon gate CMOS technology. It achieves high
speed operation similar to equivalent Bipolar Schottky TTL while
maintaining CMOS low power dissipation.

The MC74VHCT?244A is a noninverting 3—state buffer, and has two
active—low output enables. This device is designed to be used with
3—state memory address drivers, etc.

The VHCT inputs are compatible with TTL levels. This device can
be used as a level converter for interfacing 3.3 V to 5.0 V, because it
has full 5.0 V CMOS level output swings.

The VHCT244A input and output (when disabled) structures
provide protection when voltages between 0 V and 5.5 V are applied,
regardless of the supply voltage. These input and output structures
help prevent device destruction caused by supply
voltage—input/output voltage mismatch, battery backup, hot insertion,
etc.

Features

High Speed: tpp = 5.6 ns (Typ) at Vcc=5.0V

Low Power Dissipation: Icc = 4.0 uA (Max) at Tp = 25°C
TTL-Compatible Inputs: Vi, = 0.8 V; Vig=2.0 V

Power Down Protection Provided on Inputs and Outputs
Balanced Propagation Delays

Designed for 4.5 V to 5.5 V Operating Range

Low Noise: Vorp = 1.1 V (Max)

Pin and Function Compatible with Other Standard Logic Families
Latchup Performance Exceeds 300 mA

ESD Performance:
Human Body Model > 2000 V;
Machine Model > 200 V

® Chip Complexity: 112 FETs or 28 Equivalent Gates
® These Devices are Pb—Free and are RoHS Compliant
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(Note: Microdot may be in either location)

ORDERING INFORMATION

See detailed ordering and shipping information in the package
dimensions section on page 4 of this data sheet.

Publication Order Number:
MC74VHCT244A/D
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Figure 1. Logic Diagram
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Figure 2. Pin Assignment
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MAXIMUM RATINGS

MC74VHCT244A

Symbol Parameter Value Unit
Vce DC Supply Voltage —0.5t0 +7.0 \%
Vin DC Input Voltage —0.5t0 +7.0 \%
Vout DC Output Voltage Output in 3-State —0.5t0 +7.0 \%
High or Low State | —0.5t0 Vgg + 0.5
Ik Input Diode Current -20 mA
lok | Output Diode Current (Vout < GND; Vout > Vee) 120 mA
lout DC Output Current, per Pin 125 mA
lcc DC Supply Current, Ve and GND Pins 75 mA
Pp Power Dissipation in Still Air, SOIC Packagest 500 mwW
TSSOP Packaget 450
Tstg Storage Temperature —65 to +150 °C

Maximum ratings are those values beyond which device damage can occur. Maximum ratings
applied to the device are individual stress limit values (not normal operating conditions) and are
not valid simultaneously. If these limits are exceeded, device functional operation is not implied,

damage may occur and reliability may be affected.
tDerating -

SOIC Packages: — 7 mW/°C from 65° to 125°C

TSSOP Package: - 6.1 mW/°C from 65° to 125°C

RECOMMENDED OPERATING CONDITIONS

This device contains protection
circuitry to guard against damage
due to high static voltages or electric
fields. However, precautions must
be taken to avoid applications of any
voltage higher than maximum rated
voltages to this high-impedance cir-
cuit. For proper operation, Vi, and
Vout should be constrained to the
range GND < (Vi or Vo) < Vee.

Unused inputs must always be
tied to an appropriate logic voltage
level (e.g., either GND or Vgg).
Unused outputs must be left open.

Symbol Parameter Min Max Unit
Vce DC Supply Voltage 4.5 5.5 \%
Vin DC Input Voltage 0 55 \%
Vout DC Output Voltage Output in 3-State 0 5.5 \%

High or Low State 0 Vce
Ta Operating Temperature -40 +125 °C
tn t Input Rise and Fall Time Voc=50V+05V 0 20 ns/\V
DC ELECTRICAL CHARACTERISTICS
vV Ta =25°C Tao=-401t085°C | Tp =85t0 125°C
cC

Symbol Parameter Test Conditions \' Min | Typ | Max Min Max Min Max | Unit

ViH Minimum High-Level 45t | 2.0 2.0 2.0 \%
Input Voltage 5.5

ViL Maximum Low-Level 4.5t0 0.8 0.8 0.8 \%
Input Voltage 5.5

VoH Minimum High-Level lon=-50uA | 4.5 44 | 45 4.4 4.4 \Y
Output Voltage
Vip = Vig or V. lon=-8mA | 45 |3.94 3.80 3.66

VoL Maximum Low-Level lo=50uA | 4.5 0.0 0.1 0.1 0.1 \Y
Output Voltage
Vin = Vi or Vi loL=8mA | 45 0.36 0.44 0.52

lin Maximum Input Vi, = 5.5V or GND Oto $0.1 +1.0 +1.0 uA

Leakage Current 5.5

loz Maximum 3-State Vin=ViLorViy 5.5 +0.25 +2.5 25 uA
Leakage Current Vout = Ve or GND

lcc Maximum Quiescent Vin = Vg or GND 5.5 4.0 40.0 40.0 uA
Supply Current

lccT Quiescent Supply Per Input: V|y=3.4V | 5.5 1.35 1.50 1.65 mA
Current Other Input: Vg or

GND

lorD Output Leakage Vouyr =55V 0 0.5 5.0 10 uA

Current

http://onsemi.com

3




MC74VHCT244A

AC ELECTRICAL CHARACTERISTICS (Inputt, = t; = 3.0 ns)

Tp = 25°C Ta=-401085°C | Tp=85to 125°C
Symbol Parameter Test Conditions Min | Typ | Max Min Max Min Max | Unit
tpLy, | Maximum Ve =5.0+05V C_=15pF 54 | 7.4 1.0 8.5 11.0 9.5 ns

tpyL | Propagation Delay CL=50pF 59 | 84 1.0 9.5 1.0 10.5
AtoYAorBto YB
tpzL, Output Enable Time Vec=5.0£05V CL=15pF 7.7 | 10.4 1.0 12.0 1.0 13.5 ns
tpzn | OEAto YAor OEBto R =1kQ CL=50pF 82 | 1.4 1.0 13.0 1.0 14.5
YB
tpLz, Output Disable Time | Vgc=5.0+0.5V C_=50pF 8.8 | 114 1.0 13.0 1.0 145 ns
tpHz OEAto YAor OEBto | R =1kQ
YB
tosLn, | Output to Output Vec=5.0+£05V CL=50pF 1.0 1.0 1.0 ns
tosHL | Skew (Note 1)

AC ELECTRICAL CHARACTERISTICS (Inputt, = t; = 3.0 ns)

Typical @ 25°C, Ve =5.0 V
Symbol Parameter Min | Typ | Max Unit
Cep Power Dissipation Capacitance (Note 2) 18 pF
Cin Maximum Input Capacitance 4 10 pF
Cout Maximum Three-State Output Capacitance (Output in High-Impedance State) 9 pF

1. Parameter guaranteed by design. tog 4 = |tPLHm - tPLHn|| tosHL = |tPHLm - tPHLnl-
2. Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load.

Average operating current can be obtained by the equation: Iccopr) = Cpp ® Vcc @ fin + Icc/8 (per bit). Cpp is used to determine the no-load
dynamic power consumption; Pp = Cpp ¢ Vg2 o fin + Icc ® Vec.

NOISE CHARACTERISTICS (Inputt, = t; = 3.0 ns, C_ = 50 pF, Vcc = 5.0 V)

Tp = 25°C
Symbol Parameter Typ Max | Unit
Vorp | Quiet Output Maximum Dynamic Vg, 0.9 1.1 \Y,
Vowvy | Quiet Output Minimum Dynamic Vo, -0.9 -1.1 \Y,
ViHD Minimum High Level Dynamic Input Voltage 2.0 \%
ViLp Maximum Low Level Dynamic Input Voltage 0.8 \%
ORDERING INFORMATION
Device Package Shippingt
MC74VHCT244ADWRG SOIC-20WB 1000 / Tape & Reel
(Pb-Free)
MC74VHCT244ADTG TSSOP-20* 75 Units / Rail
MC74VHCT244ADTRG TSSOP-20* 2500 / Tape & Reel
MC74VHCT244AMELG SOEIAJ-20 2000/ Tape & Reel
(Pb-Free)

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

*This package is inherently Pb—Free.
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MC74VHCT244A
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Figure 3. Switching Waveform
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Figure 4. Switching Waveform
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*Includes all probe and jig capacitance

Figure 5. Test Circuit
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L
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*Includes all probe and jig capacitance

Figure 6. Test Circuit
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MC74VHCT244A

PACKAGE DIMENSIONS

SOIC-20 WB
DW SUFFIX
CASE 751D-05
ISSUE G
D NOTES:
< > 0 1. DIMENSIONS ARE IN MILLIMETERS.
I 2. INTERPRET DIMENSIONS AND TOLERANGES
H H H H H H H H H H PER ASME Y14.5M, 1994,
L f 3. DIMENSIONS D AND E DO NOT INCLUDE MOLD
ol | 1 PROTRUSION.
2 4. MAXIMUM MOLD PROTRUSION 0.15 PER SIDE.
4~ o 5. DIMENSION B DOES NOT INCLUDE DAMBAR
T ) PROTRUSION. ALLOWABLE PROTRUSION
<ol i———r—+—F———F E x SHALL BE 0.13 TOTAL IN EXCESS OF B
AR ( 7 < DIMENSION AT MAXIMUM MATERIAL
S {_:9_ | CONDITION.
@, | 10 ol \ [ miLLmETERS |
T ﬁ piM[ MIN | mAX
HHHHHHHHHH \Q/ A | 235 | 265
B - AT 010 | 025
20x B B | 035 049
c | 023 [ o032
|$|0.25 ®|T|A®|B®| D | 1265 | 1295
E | 740 | 760
e | 127BSC
l H | 1005 | 1055
h | 025 075
L | 050 | 090
o | o0°] 7°
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MC74VHCT244A

PACKAGE DIMENSIONS

TSSOP-20
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NOTES:

1. DIMENSIONING AND TOLERANCING PER
ANSI Y14.5M, 1982.

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

J—,
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H—]
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DETERMINED AT DATUM PLANE -W-.
MILLIMETERS INCHES
| DIM[ MIN | MAX [ MIN | MAX
A | 640 | 660 | 0.252 | 0.260
B | 430 | 450 | 0.169 | 0177
cl| -1 12 -1 o047
D | 005 015 0.002 | 0.006
F | 050 [ 075 | 0.020 | 0.030
G 0.65 BSC 0.026 BSC
H | 027 | 037 | 0011 [ 0015
J | 009 [ 020 0.004 | 0.008
J1 | 009 [ 016 | 0.004 | 0.006
K | 019 | 030 | 0.007 | 0012
Ki| 019 [ 0.25 | 0.007 | 0.010
L 6.40 BSC 0.252 BSC
M 0° [ 8° 0° | 8°
0.65
PITCH

DIMENSIONS: MILLIMETERS



MC74VHCT244A

PACKAGE DIMENSIONS

SOEIAJ-20
M SUFFIX
CASE 967-01
ISSUE A

Y14.5M, 1982.
01 2. CONTROLLING DIMENSION: MILLIMETER.
1 3. DIMENSIONS D AND E DO NOT INCLUDE

MOLD FLASH OR PROTRUSIONS AND ARE

:
M MEASURED AT THE PARTING LINE. MOLD FLASH
OR PROTRUSIONS SHALL NOT EXCEED 0.15
}— L

!
@ gy gy (0.006) PER SIDE.
4. TERMINAL NUMBERS ARE SHOWN FOR
|-|-| |-|-| |-|-| |-|-| |-|-| |-|-| |-|-| |-|-| |-|-| |-|-| REFERENCE ONLY.
5. THE LEAD WIDTH DIMENSION (b) DOES NOT
— |<—Z DETAIL P INCLUDE DAMBAR PROTRUSION. ALLOWABLE
DAMBAR PROTRUSION SHALL BE 0.08 (0.003)
D TOTAL IN EXCESS OF THE LEAD WIDTH
DIMENSION AT MAXIMUM MATERIAL CONDITION.

VIEW P. DAMBAR CANNOT BE LOCATED ON THE LOWER
El_.i |<_ A — > —< RADIUS OR THE FOOT. MINIMUM SPACE
/

- NOTES:
Lg * 1. DIMENSIONING AND TOLERANCING PER ANSI
1 1 T T L‘T
E
10

BETWEEN PROTRUSIONS AND ADJACENT LEAD
TO BE 0.46 ( 0.018).

MILLIMETERS INCHES
MIN MAX MIN | MAX
— 2.05 --- | 0.081
0.05 0.20 | 0.002 | 0.008
0.35 0.50 | 0.014 | 0.020
0.15 0.25 | 0.006 | 0.010
12.35 | 12.80 | 0.486 | 0.504
5.10 545 | 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
0° | 10° 0° | 10°
0.70 0.90 | 0.028 | 0.035
f— 0.81 --—- | 0.032
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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