5] HGC

74HC244/74HCT244

Features:

Input levels:

For 74HC244: CMOS level

For 74HCT244: TTL level
Octal bus interface

Non-inverting 3-state outputs
Multiple package options
Specified from -40°C to +85°C

Packaging information:

Octal Buffer/Line Driver; 3-state

DIP-20/SOP-20/TSSOP-20 TSSOP-20
Ordering Information
DEVICE Package Type MARKING Packing Packing Qty
74HC244PG DIP-20 74HC244 TUBE 720pcs/box
74HCT244PG DIP-20 74HCT244 TUBE 720pcs/box
74HC244DRG SOP-20 74HC244 REEL 2000pcs/reel
74HCT244DRG SOP-20 74HCT244 REEL 2000pcs/reel
74HC244PWRG TSSOP-20 HC244 REEL 2500pcs/reel
74HCT244PWRG TSSOP-20 HCT244 REEL 2500pcs/reel

General Description

The 74HC/HCT244 is an 8-bit buffer/line driver with 3-state outputs. The device can be used
as two 4-bit buffers or one 8-bit buffer. The device features two output enables (1OE and
20E), each controlling four of the 3-state outputs. A HIGH on nOE causes the outputs to
assume a high-impedance OFF-state.
Inputs include clamp diodes that enable the use of current limiting resistors to interface
inputs to voltages in excess of VCC.
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|5l HGC 74HC244/74HCT244

Block Diagram
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Figure 1. Logic symbol
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Figure 3. Functional diagram
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5] HGC

74HC244/74HCT244

Pin Configurations

DIP-20/SOP-20/TSSOP-20

WE] 20] Vee
wo[z] \_J 5] 208
zvo [2] (18] 1vo
141 [ [17] za0
2v1 [5 | (18] 1v1
182 [6]] 15| 241
vz [7 ] [1a] 1vz2
183 [5] 13] za2
2v3 [0 [12] 1v3
GND [10] [11] za3
Pin Description
Pin No. Pin Name Description
1 10E output enable input (active LOW)
2 1A0 data input
3 2Y0 bus output
4 1A1 data input
5 2Y1 bus output
6 1A2 data input
7 2Y2 bus output
8 1A3 data input
9 2Y3 bus output
10 GND ground (0V)
11 2A3 data input
12 1Y3 bus output
13 2A2 data input
14 1Y2 bus output
15 2A1 data input
16 1Y1 bus output
17 2A0 data input
18 1Y0 bus output
19 20E output enable input (active LOW)
20 Vce supply voltage
Function Table
Input Output
nAn nYn
L L
H H
X z

Note: H=HIGH voltage level; L=LOW voltage level; X=don’t care; Z=high-impedance OFF-state.
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5] HGC

74HC244/74HCT244

Electrical Parameter

Absolute Maximum Ratings

(Voltages are referenced to GND(ground=0V), unless otherwise specified.)

Parameter Symbol Conditions Min. Max. Unit
supply voltage vVce - -0.5 +7.0 \%
input clampingcurrent K V| <-0.5V or V| > Vce+0.5V - +20 mA
output clampingcurrent IOK Vo<-0.5V or Vo > Vcc+0.5V - 120 mA
output current lo -0.5V < Vo < Vcc+0.5V - +35 mA
supply current Icc - - 70 mA
ground current IGND - -70 - mA
storage temperature Tstg - -65 +150 C
total powerdissipation Ptot - - 500 mW
Soldering temperature TL 10s DIP 245 <

SOP 245 T

Note:1. Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Operating Ratings

indicate conditions for which the device is intended to be functional, but specific performance is not ensured.

2. For DIP20 packages: above 70°C the value of Ptot derates linearly with 12mW/K.
3. For SOP20 packages: above 70°C the value of Ptot derates linearly with 8mW/K.

4. For TSSOP20 packages: above 60°C the value of Ptot derates linearly with 5.5mW/K.

Recommended Operating Conditions

Parameter Symbol Conditions Min. Typ. Max. Unit
74HC244
supply voltage vVce - 2.0 5.0 6.0
input voltage Vi - 0 - vce
output voltage Vo - 0 - vce \%
Vce=2.0V - - 625 ns/V
input transition
) At/AV Vcc=4.5V - 1.67 139 ns/V
rise and fall rate
Vce=6.0V - - 83 ns/\V
ambient temperature Tamb - -40 - +85 C
74HCT244
supply voltage vVce - 45 5.0 5.5 \%
input voltage \Z - 0 - Vce \%
output voltage Vo - 0 - vce v
input transition
At/AV Vcc=4.5V - 1.67 139 ns/V
rise and fall rate
ambient temperature Tamb - -40 - +85 C
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5] HGC

74HC244/74HCT244

Electrical Characteristics

DC Characteristics 1
(Tamb=25"C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter | Symbol | Conditions | Min. | Typ. Max. | Unit
74HC244
Vee=2.0V 1.5 1.2 - \Y,
HIGH-level
] VIH Vce=4.5V 3.15 24 - \Y,
input voltage
Vee=6.0V 4.2 3.2 - vV
Vce=2.0V - 0.8 0.5 V
LOW-level
] VIL Vec=4.5V - 21 1.35 \Y
input voltage
Vee=6.0V - 2.8 1.8 \Y,
1o=-20UA; Vcc=2.0V 1.9 2.0 - Vv
lo=-20UA; Vcc=4.5V 4.4 4.5 - vV
HIGH-level
VOH | Vi=Vmor Ve lo=-20UA; Vcc=6.0V 5.9 6.0 - V
output voltage
lo=-6.0mA; Vcc=4.5V 3.98 4.32 - Vv
lo=-7.8mA; Vcc=6.0V 5.48 5.81 - \Y,
10=20uUA; Vcc=2.0V - 0 0.1 \%
10=20UA; Vcc=4.5V - 0 0.1 \Y,
LOW-level
VoL Vi=ViorVy 10=20uA; Vcc=6.0V - 0 0.1 V
output voltage
10=6.0mA; Vcc=4.5V - 0.15 0.26 \%
10=7.8mA; Vcc=6.0V - 0.16 0.26 \Y,
input leakage current I Vi=Vcc or GND;Vec=6.0V - - +0.1 uA
OFF-state output current | 10Z V=V or ViL; Vee=6.0V;Vo=Vcc or GND - - +0.5 uA
supply current Icc Vi=Vcc or GND; 10=0A; Vcc=6.0V - - 8.0 uA
Input capacitance Ci - - 3.5 - pF
74HCT244
HIGH-level input voltage | VIH Vcc=4.5V to 5.5V 2.0 1.6 - \%
LOW-level input voltage VIL Vcc=4.5V to 5.5V - 1.2 0.8 \%
Vi=ViorVy; lo=-20uA 4.4 4.5 - V
HIGH-level outpu voltage| VOH
Vec=4.5V lo=-6.0mA 3.98 4.32 - \Y,
Vi=Vmnor Vi lo=20uA - 0 0.1 V
LOW-level output voltage| VOL
Vcc=4.5V lo=6.0mA - 0.16 0.26 \%
input leakage current I Vi=Vcc or GND;Vece=5.5V - - 0.1 uA
OFF-state output current | 10Z V=V or Vi Vee=5.5V;Vo=Vcc or GND - - +0.5 uA
supply current ICC | Vi=Vcc or GND; 10=0A; Vcc=5.5V - - 8.0 uA
per input pin; Vi=Vcc-2.1V;
additional supply current | Alcc | other inputs at Vcc or GND; - 70 252 uA
Vee=4.5V to 5.5V;lo=0A
Input capacitance Ci - - 3.5 - pF
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5] HGC

74HC244/74HCT244

DC Characteristics 2

(Tamb=-40"C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter | Symbol | Conditions | Min. | Typ. | Max. | Unit
74HC244
Vee=2.0V 1.5 - \Y
HIGH-level inputvoltage | VIH | Vce=4.5V 3.15 - \Y
Vce=6.0V 4.2 - Vv
Vce=2.0V - 0.5 Vv
LOW-level inputvoltage | VIL | Vcc=4.5V - 1.35 \%
Vce=6.0V - 1.8 \
lo=-20UA; Vcc=2.0V 1.9 - \
HIGH-level output lo=-20uA; Veo=4.5V 4.4 - v
voltage VOH | Vi=ViorVy lo=-20uA; Vcc=6.0V 5.9 - Vv
10=-6.0mA; Vcc=4.5V 3.84 - \
lo=-7.8mA; Vcc=6.0V 5.34 - \Y
10=20UA; Vcc=2.0V - 0.1 \Y
10=20UA; Vcc=4.5V - 0.1 \Y
LOW-level output
voltage VOL | Vi=Vmor Vi 10=20UA; Vcc=6.0V - 0.1 \Y
10=6.0mA; Vcc=4.5V - 0.33 Vv
10=7.8mA; Vcc=6.0V - 0.33 Vv
input leakagecurrent I Vi=Vcc or GND;Vcc=6.0V - +1.0 uA
OFF-state output current | 102 Vi=Vii or Vi Vee=6.0V;Vo=Vcc or GND - +5.0 uA
supply current Icc Vi=Vcc or GND; 10=0A; Vcc=6.0V - 80 uA
input capacitance Ci - - - pF
74HCT244
HIGH-level input voltage | VIH Vcc=4.5V to 5.5V 2.0 - Vv
LOW-level input voltage VIL Vcc=4.5V to 5.5V - 0.8 Vv
HIGH-level output VOH Vi=ViorVy; lo=-20uA 4.4 - V
voltage Vee=4.5V lo=-6.0mA 3.84 - Vv
LOW-level output VoL Vi =V or Vi lo=20uA - 0.1 \%
voltage Vcc=4.5V 10=6.0mA - 0.33 \'
input leakagecurrent I Vi=Vcc or GND;Vee=5.5V - +1.0 uA
OFF-state outputcurrent | 10Z V=V or Vi Vee=5.5V;Vo=Vcc or GND - 5.0 uA
supply current Icc Vi=Vcc or GND; 10=0A; Vcc=5.5V - 80 uA
B per input pin; Vi=Vcc-2.1V;other inputs at
additional supply current | Alcc - 315 uA
Vce or GND;Vec=4.5V to 5.5V; 10=0A
input capacitance Ci - - - pF
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5] HGC

74HC244/74HCT244

AC Characteristics 1

(Tamb=25"C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter | Symbol | Conditions | Min. | Typ. | Max. | Unit
74HC244
Vce=2.0V - 30 110 ns
nAn to nYn
Vce=4.5V - 11 22 ns
propagation tpd see Figure 5
Vce=5.0V; CL.=15pF - - ns
delay
Vee=6.0V - 19 ns
Vce=2.0V - 36 150 ns
nOE tonYn .
. ten see Figure 6 Vce=4.5V - 13 30 ns
enable time
Vcce=6.0V - 10 26 ns
Vce=2.0V - 39 150 ns
nOE tonYn ) )
] , tdis see Figure 6 Vec=4.5V - 14 30 ns
disable time
Vee=6.0V - 1" 26 ns
Vee=2.0V - 14 60 ns
transition time t see Figure 5 Vcc=4.5V - 12 ns
Vce=6.0V - 10 ns
Power dissipation
. CpPD per buffer; Vi=GND to Vcc - 35 - pF
capacitance
74HCT244
nAn to nYn Vce=4.5V - 13 22 ns
. tpd see Figure 5
propagationdelay Vee=5.0V; CL.=15pF - 11 - ns
nOE tonYn
. ten Vcec=4.5V; see Figure 6 - 15 30 ns
enable time
nOE tonYn ) )
) ) tdis Vcc=4.5V; see Figure 6 - 15 25 ns
disable time
transition time tt Vcc=4.5V; see Figure 5 - 5 12 ns
power dissipation
, CpPD per buffer; Vi=GND to Vcc-1.5V - 35 - pF
capacitance
Note:
1. tpdis the same as tPLH and tPHL.
2. tenis the same as tPZL and tPZH.
3. tdis is the same as tPLZ and tPHZ.
4. ttis the same as tTHL and tTLH.
5. CPD is used to determine the dynamic power dissipation (PD in uW).
PD=CPDxVcc?xfixN+3 (CLxVcc?xfo) where:
fi=input frequency in MHz;
fo=output frequency in MHz;
CL=output load capacitance in pF;
VCC=supply voltage in V;
N=number of inputs switching;
¥ (CLxVce?xfo)=sum of outputs.
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I5] HGC 74HC244/T4HCT244
AC Characteristics 2

(Tamb=-40"C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
74HC244
Vee=2.0V - - 145 ns
nAn to nYn
Vec=4.5V - - 28 ns
propagation tpd see Figure 5
Vcec=5.0V; C.=15pF - - - ns
delay
Vce=6.0V - - 24 ns
Vce=2.0V - - 190 ns
nOE tonYn
) ten see Figure 6 Vce=4.5V - - 38 ns
enable time
Vce=6.0V - - 33 ns
Vee=2.0V - - 190 ns
nOE tonYn . )
. ) tdis see Figure 6 Vcc=4.5V - - 38 ns
disable time
Vee=6.0V - - 33 ns
Vee=2.0V - - 75 ns
transition time tt see Figure 5 Vcc=4.5V - - 15 ns
Vce=6.0V - - 13 ns
Power dissipation
. CpPD per buffer; Vi=GND to Vcc - - - pF
capacitance
74HCT244
nAn to nYn Vce=4.5V - - 22 ns
) tpd see Figure 5
propagationdelay Vce=5.0V; CL.=15pF - - - ns
nOE tonYn )
) ten Vcc=4.5V; see Figure 6 - - 30 ns
enable time
nOE tonYn . .
. ) tdis Vcc=4.5V; see Figure 6 - - 25 ns
disable time
transition time tt Vcc=4.5V; see Figure 5 - - 12 ns
power dissipation
, CpPD per buffer; Vi=GND to Vcc-1.5V - - - pF
capacitance
Note:
1. tpdis the same as tPLH and tPHL.
2. tenis the same as tPZL and tPZH.
3. tdisis the same as tPLZ and tPHZ.
4. ttis the same as tTHL and tTLH.
5. CPDis used to determine the dynamic power dissipation (PD in uW).
PD=CPDxVcc?xfixN+¥ (CLxVcc?xfo) where:
fi=input frequency in MHz;
fo=output frequency in MHz;
CL=output load capacitance in pF;
Vcce=supply voltage in V,
N=number of inputs switching;
S (CLxVce?xfo)=sum of outputs.
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Testing Circuit
AC Testing Circuit
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Figure 4. Test circuit for measuring switching times

Definitions for test circuit:

RL=Load resistance.

CL=Load capacitance including jig and probe capacitance.

R1=Termination resistance should be equal to the output impedance Zo of the pulse generator.
S1=Test selection switch.

AC Testing Waveforms
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Figure 5. Input (nAn) to output (nYn) propagation delays and output transition times
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74HC244/74HCT244
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Figure 6. 3-state enable and disable times
Measurement Points
Input Output
Type
Vm Vm Vx Vy
74HC244 0.5xVce 0.5%xVcc 0.1xVce 0.9xVce
74HCT244 1.3V 1.3V 0.1xVee 0.9xVce
Test Data
Input Load S1 position
Type tPHL, tPZH, tpzL,
Vi Lk c Rt tPLH | tPHZ | tPLZ
74HC244 vce 6ns 15pF, 50pF 1kQ open GND vce
74HCT244 3V 6ns 15pF, 50pF 1kQ open GND vce
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74HC244/74HCT244

Physical Dimensions
DIP-20
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Dimensions In Millimeters(DIP-20)
Symbol: A B D D1 E L L1 a c d
Min: 6.10 24.95 8.10 7.42 3.10 0.50 3.00 1.50 0.40
2.54 BSC
Max: 6.68 26.55 10.9 7.82 3.55 0.70 3.60 1.55 0.50
SOP-20
- Q
T A
AAAHAAAAAANA =
OO
O :
N
|  HHBHBH8EBHE oL 0.3
LIIE
Dimensions In Millimeters(SOP-20)
Symbol: A A1 B C C1 D Q a b
Min: 210 0.05 12.50 10.21 7.40 0.45 0° 0.35
1.27 BSC
Max: 2.50 0.25 13.00 10.61 7.60 1.25 8° 0.45
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Physical Dimensions
TSSOP-20
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Dimensions In Millimeters(TSSOP-20)

Symbol: A A1 B C C1 D Q a b
Min: 0.85 0.05 6.40 6.20 4.30 0.40 0° 0.20

0.65 BSC
Max: 1.05 0.20 6.60 6.60 4.50 0.80 8° 0.25
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74HC244/74HCT244

Revision History

DATE REVISION PAGE
2020-3-8 New 1-14
Update Lead Temperature, Update encapsulation type . Updated DIP-20 dimension.
2023-9-8 . . ) 1.4, 11
Add annotation for Maximum Ratings.
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IMPORTANT STATEMENT:

Hanschip Semiconductor reserves the right to change its products and services without notice. Before ordering, the customer shall obtain the latest relevant
information and verify whether the information is up to date and complete. Hanschip Semiconductor does not assume any responsibility or obligation for the
altered documents.

Customers are responsible for complying with safety standards and taking safety measures when using Hanschip Semiconductor products for system
design and machine manufacturing. You will bear all the following responsibilities: select the appropriate Hanschip Semiconductor products for your application;
Design, validate and test your application; Ensure that your application meets the appropriate standards and any other safety, security or other requirements. To
avoid the occurrence of potential risks that may lead to personal injury or property loss.

Hanschip Semiconductor products have not been approved for applications in life support, military, aerospace and other fields, and Hanschip Semiconductor
will not bear the consequences caused by the application of products in these fields. All problems, responsibilities and losses arising from the user's use beyond
the applicable area of the product shall be borne by the user and have nothing to do with Hanschip Semiconductor, and the user shall not claim any
compensation liability against Hanschip Semiconductor by the terms of this Agreement..

The technical and reliability data (including data sheets), design resources (including reference designs), application or other design suggestions, network
tools, safety information and other resources provided for the performance of semiconductor products produced by Hanschip Semiconductor are not guaranteed
to be free from defects and no warranty, express or implied, is made. The use of testing and other quality control technologies is limited to the quality assurance
scope of Hanschip Semiconductor. Not all parameters of each device need to be tested.

The documentation of Hanschip Semiconductor authorizes you to use these resources only for developing the application of the product described in this
document. You have no right to use any other Hanschip Semiconductor intellectual property rights or any third party intellectual property rights. It is strictly
forbidden to make other copies or displays of these resources. You should fully compensate Hanschip Semiconductor and its agents for any claims, damages,
costs, losses and debts caused by the use of these resources. Hanschip Semiconductor accepts no liability for any loss or damage caused by infringement.
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