EM74HC244; EM74HCT244 N\ EnergyMath

Octal buffer/line driver; 3-state
Product datasheet, Rev. 1.3 Dec 15, 2025

1.General Description

The EM74HC244; EM74HCT244 are 8-bit buffer/line drivers 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 (10E

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.

2.Features and Benefits

B Wide supply voltage range from 2.0Vto 6.0V
Bl High noise immunity
B CMOS low power dissipation
M Latch-up performance exceeds 250 mA
B Octal bus interface
M Non-inverting 3-state outputs
B Complies with JEDEC standards:
o JESD8C(2.7Vt03.6V)
+ JESD7A(2.0Vt06.0V)
B Input levels:
e For EM74HC244: CMOS level
e For EM74HCT244:TTL level
M ESD protection:
e« HBM ANSI/ESDA/JEDEC JS-001 Class 3A exceeds 6000 V
e CDM ANSI/ESDA/JEDEC JS-002 Class C3 exceeds 2000 V

B Multiple package options
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3.0rdering Information

Octal buffer/line driver; 3-state

Table 1. Ordering information

Topside Package
Type number .
marking Name Description Quantity
EM74HC244D HC244L] | |
XYYWW SOP-20L plastic small outline package; 20 leads; 5000
EM74HCT244D HCT244] body width 7.5 mm
XYYWW
HC244[]
EM74HC244PW plastic thin shrink small outline package; 20
XYYWW
HCT2440] TSSOP-20L | leads; 3000
body width 4.4 mm
EM74HCT244PW CYYWW y

MARKING INFORMATION

NOTE: HC2440O = Serial number and Internal code; XYYWW = Vendor Code and Date Code.
XYY WW

HC244 O
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4.Function Diagram

Octal buffer/line driver; 3-state

2 |1m0 ~ 1vo| 18
1

4 [1a1 ~ 1vi| 16

6 |1Aa2 ~._ 12| 14

8 |[1a3 ~ 1v3| 12

17 |20 I~ 2Y0| 3
L

15 |2A1 N~ 2Y1| 5

13 |22 ~. 22| 7

11 |2A3 N~ 2Y3| 9

19 | 20E :[>

Fig. 1. Functional diagram
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Fig. 2. Logic symbol Fig. 3. IEC logic symbol
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5.Pinning Information

Octal buffer/line driver; 3-state

5.1. Pinning
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Fig. 4. Top view pin configuration SOP and TSSOP

5.2. Pin description

Table 2. Pin description

Symbol Pin Description

10E, 20E 1,19 Output enable input(active LOW)
1A0, 1A1, 1A2, 1A3 2,4,6,8 Data input

2Y0, 2Y1, 2Y2, 2Y3 3,5,7,9 Bus output

GND 10 Ground (0V)

2A0, 2A1, 2A2, 2A3 17, 15, 13, 11 Data input

1Yo, 1Y1, 1Y2, 1Y3 18, 16, 14, 12 Bus output

Ve 20 Supply voltage

Rev. 1.3 — Dec 15, 2025
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EM74HC244; EM74HCT244

Octal buffer/line driver; 3-state

6.Functional Description

Table 3. Function table
H = HIGH voltage level; L = LOW voltage level; X = don’t care; Z = high-impedance OFF-state.

Input Output
nOE nAn nYn

L

L H H

H X z

7.Absolute Maximum Ratings

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function
or be operable above the recommended operating conditions and stressing the parts to these levels is not
recommended. In addition, extended exposure to stresses above the recommended operating conditions
may affect device reliability. The absolute maximum ratings are stress ratings only.

Table 4. Absolute Maximum Ratings
In accordance with the Absolute Maximum Rating System (IEC 60134). Voltages are referenced to GND.

Symbol | Parameter Conditions Min Max Unit
Vee supply voltage -0.5 7.0 \Y

Ik input clamping current Vi<-0.5VorVi>Vecc+0.5V [1] +20 mA
lok output clamping current Vo<-0.5VorVo>Vcc+0.5V [1] +20 mA
lo output current Vo =-0.5Vto (Vcc+0.5V) +25 mA
lcc supply current 50 mA
lenD ground current -50 mA
Ptot total power dissipation 500 mW
Tstg storage temperature -65 150 °C

[1] The input and output voltage ratings may be exceeded if the input and output current ratings are observed.
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EM74HC244; EM74HCT244

Octal buffer/line driver; 3-state

8.Recommended Operating Conditions

The Recommended Operating Conditions table defines the conditions for actual device operation.
Recommended operating conditions are specified to ensure optimal performance to the datasheet
specifications. EnergyMath does not recommend exceeding them or designing to Absolute Maximum

Ratings.
Table 5. Recommended Operating Conditions
EM74HC244 EM74HCT244
Symbol | Parameter Conditions Unit
Min Typ Max Min | Typ | Max
Vee supply voltage 2.0 5.0 6.0 2.7 50 | 55 \Y
Vi input voltage 0 Vee 0 Vee Vv
Vo output voltage 0 Vee 0 Vee Vv
Tamb ambient temperature -40 125 -40 125 °C
Vee=2.0V 625 ns/V
at/ay | Mput transition rise and '\, ", oy 1.67 | 139 1.67 | 139 | ns/V
fall rate
Vec=6.0V 83 ns/V
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EM74HC244; EM74HCT244

Octal buffer/line driver; 3-state

9.Static Characteristics

Table 6. Static characteristics
At recommended operating conditions. Voltages are referenced to GND (ground = 0 V). Typical values
measured at Tamb = 25°C (unless otherwise noted).

-40 °C to +85 °C -40 °C to +125 °C
Symbol Parameter | Conditions Unit
Min Typ Max Min Max
EM74HC244
HIGH-level Vee=2.0V 1.5 1.5 V
Vi input Vec=4.5V 3.15 3.15 Vv
voltage Vee=6.0V 4.2 4.2 v
LOW-level Vee=2.0V 0.5 0.5 \
ViL input Vec=4.5V 1.35 1.35 Vv
voltage Vec=6.0V 1.8 1.8 v
Vi=Vior Vi
lo=-20 pA; Vcc=2.0V 1.9 1.9 Vv
HIGH-level | |, = 20 pA; Vec= 4.5V 4.4 4.4 v
Vou output
voltage lo = -20 PA; Vec= 6.0 V 5.9 5.9 v
lo=-6.0mA; Vcc=4.5V 3.84 3.7 Vv
lo=-7.8 mA; Vcc=6.0V 5.34 5.2 V
Vi=Viyor Vi
lo=20 puA; Vec=2.0V 0.1 0.1 Vv
LOW-level | | =20 pA; Vee=4.5V 0.1 0.1 Vv
Vo output
voltage lo = 20 WA; Vec=6.0 V 0.1 0.1 v
lo=6.0mA; Vcc=4.5V 0.33 0.4 \Y
lo=7.8 mA; Vcc=6.0V 0.33 0.4 \Y
input
Vi=Vccor GND;
+ +
h leakage Vee = 6.0V 1 +1 HA
current
| ij-zttate Vi=VihorVi;Vec=6.0V; 5 +10 A
oz P Vo = Ve or GND W
current
supply Vi=VccorGND; lo=0A;
lec current Vec=6.0V 20 40 WA
c input Pin OE 4.0 pF
| .
capacitance | pin nAn 7.7 pF
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EM74HC244; EM74HCT244

Octal buffer/line driver; 3-state

-40 °C to +85 °C -40 °C to +125 °C
Symbol Parameter | Conditions Unit
Min Typ Max Min Max
EM74HCT244
HIGH evel | V=3V 2.0 2.0 v
ViH input Vec=4.5V 2.0 2.0 \"
voltage Vee=5.5V 2.1 2.1 v
LoWlevel | V=3V 0.7 0.7 v
Vi input Vec=4.5V 0.8 0.8 \"
voltage Vee=5.5V 0.8 08 | V
Vi=Viyor Vi,
HIGH-level | |, = 20 uA; Vee=3 v 2.9 2.9
Vou output
voltage lo = -20 pA; Vec= 4.5V 4.4 4.4
lo=-6.0mA; Vcc=4.5V 3.84 3.7
Vi=Viyor Vi,
LOW-level | | =20 pA; V=3V 0.1 0.1
Vo output
voltage lo =20 pA; Vec=4.5V 0.1 0.1
lo=6.0mA; Vcc=4.5V 0.33 0.4
input
Vi=Vccor GND;
! +1 +1
h leakage Vee=5.5V + MA
current
| S::—ittate Vi=VihorVii; Vec=5.5V; .5 +10 A
o P Vo = Ve or GND - - 5
current
supply Vi=Vccor GND; lo=0A; Vcc =
lec current 55V 20 40 WA
additional per pin;Vi=Vcc-2.1V;lo=0A;
Alcc supply other inputs at Vcc or GND; 400 490 HA
current Vec=4.5Vto55V
| capacitance | pjn nAn 7.7 pF
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EM74HC244; EM74HCT244

Octal buffer/line driver; 3-state

10. Dynamic Characteristics

Table 7. Dynamic characteristics
Voltages are referenced to GND (ground = 0 V); for test circuit see Fig. 7. Typical values measured at Tamp
= 25°C (unless otherwise noted).

-40 °C to +85 °C -40 °C to +125 °C
Symbol Parameter | Conditions Unit
Min Typ Max Min Max
EM74HC244
nAn to nYn; see Fig. 5 [1]
. propagation Vee=2.0V 35 40 ns
pd
delay Vee= 4.5V 20 25 ns
Vec=6.0V 15 20 ns
nOE to nYn; see Fig. 6 [2]
Vee=2.0V 35 40 ns
ten enable time
Vec=4.5V 20 25 ns
Vec=6.0V 15 20 ns
nOE to nYn; see Fig. 6 [3]
Vee=2.0V 35 40 ns
tdis disable time
Vec=4.5V 20 25 ns
Vee=6.0V 15 20 ns
see Fig. 5 [4]
; transition Vcc=2.0V 9 11 ns
t .
time Vec=4.5V 6 8 ns
Vec=6.0V 4 5 ns
power
L Per buffer ;
Crp d|55|pta\t|on Vi = GND to Vec [5] 18 pF
capacitance
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Octal buffer/line driver; 3-state

-40 °C to +85 °C -40 °C to +125 °C
Symbol Parameter | Conditions Unit
Min Typ Max Min Max
EM74HCT244
ti AtonY;Vcc=45YV;
o propagation | n o'n cc 20 25 ns
delay see Fig. 5 [1]
ten enable time nOE t_o nyn; Vec =4.5V; 20 25 ns
see Fig. 6 [2]
tais disable time nOE t'o nyn; Vee=4.5V; 20 25 ns
see Fig. 6 [3]
transition .
te . Vec=4.5V; see Fig. 5 [4] 6 8 ns
time
ower
C Zis\;vi ation per buffer ; 18 F
PP P Vi=GNDto (Vec-1.5V)  [5] P
capacitance
[1] tod is the same as tpuL and teiw.
[2] ten is the same as tpzn and tpzu.
[3] tais is the same as tpiz and tenz.
[4] t: is the same as true and trin.
[5] Crp is used to determine the dynamic power dissipation (Pp in pW).
Po = Cep % Vee? x fi x N + Z(Cu x Vec? x fo) where:
fi = input frequency in MHz;
fo = output frequency in MHz;
C. = output load capacitance in pF;
Vce = supply voltage in V;
N = number of inputs switching;
3(Cu x Vee? x fo) = sum of outputs.
Rev. 1.3 —Dec 15, 2025 10
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10.1. Waveforms and test circuit

Octal buffer/line driver; 3-state

Vi
nAn input Vi Vi

GND

J tonL LT
Von —
Vy
nYn output Vm Vm
V
Vo - N
true trin

Measurement points are given in Table 8.
VoL and Von are typical output voltage levels that occur with the output load.

Fig. 5. The input nAn to output nYn propagation delays

\%

nOE input

GND—/

o

*—tpz—>

Vm
tpzL

Vee
Output
LOW-to-OFF
OFF-to-LOW

/ &
V

VoL
Vou
Output
HIGH-to-OFF
OFF-to-HIGH

—tpyz—

¢

GND

Measurement points are given in Table 8.
VoL and Von are typical output voltage levels that occur with the output load.

Fig. 6. 3-state enable and disable times

Outputs
enabled

X
tpzn
Vm
Outputs | Outputs

disabled enabled

Table 8. Measurement points

Input Output
Type

Vm Vm Vx Vy
EM74HC244 0.5Vcc 0.5Vcc 0.1Vcc 0.9Vcc
EM74HCT244 1.3V 1.3V 0.1Vcc 0.9Vcc
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Octal buffer/line driver; 3-state

[ t >
VI 90% W
Negative v
pulse M M
GND 10%
*tfl‘_ _’Itr
it [ e
Vi 90% tf
Positive
\Y \"
pulse M M
GND—19%f | _ ¢ .
[ W >|
VEXT
Ve 1
Vv Vv
G | (0]
TL[F Ut 2 T {
RT CL RL
I A

Test data is given in Table 9.
Definitions for test circuit:

RL = Load resistance.

CL = Load capacitance including jig and probe capacitance.
Rt = Termination resistance should be equal to the output impedance Z, of the pulse generator.
Vext = External voltage for measuring switching times.

Fig. 7. Test circuit for measuring switching times

Table 9. Test data

Input Load Vexr
Type

Vi r =t C. Ru tein, teHL tezn, teuz tez, triz
EM74HC244 Vec <25ns 50 pF 500Q open GND 2Vcc
EM74HCT244 3V <2.5ns 50 pF 500Q open GND 2Vcc
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11. Package Outline

Octal buffer/line driver; 3-state
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symbol Dimensions In Millimeters Symbol Dimensions In Millimeters

Min. Max. Min. Max.

A 12.600 12.900 c4 0.246 0.262

Al 0.381 0.431 D 1.353 1.453

A2 1.240 1.300 D1 0.764 0.964

A3 0.450 0.460 D2 0.18TYP

B 7.400 7.600 R1 0.30TYP

B1 10.206 10.406 R2 0.20TYP

C 2.150 2.300 01 12°TYP

Cc1 0.938 1.038 62 12°TYP

C2 0.938 1.2038 03 0°~8°

C3 0.145 0.205
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Octal buffer/line driver; 3-state

TSSOP-20L
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|
| 7/ eC
e — F— =
| Base Meta]  Dase Metal
@ i
HHH | ‘} HH% SECTION B-B
e b BB
Svmbol Dimensions In Millimeters Svmbol Dimensions In Millimeters
v Min. Max. v Min. Max.
A - 1.20 E 6.20 6.60
Al 0.05 0.15 e 0.65BSC
A2 0.80 1.05 L 0.45 ‘ 0.75
A3 0.39 0.49 L1 1.00REF
b 0.20 0.28 0 0° | 8°
bl 0.19 0.25
C 0.13 0.17
cl 0.12 0.14
D 6.40 6.60
El 4.30 4.50
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12. Tape and Reel Information

Octal buffer/line driver; 3-state

12.1. Carrier tape dimensions

PO AO P1
T
< AA |
= I |
Q1 Q2 :
S=0- -+ & 1+ 1+ @1 1O
Q3 I Q4 | l ‘
/
Direction of feed
Table 10. Carrier tape dimensions
Package version | AO(mm) | BO(mm) | KO(mm) | T(mm) | P1(mm) | W(mm) PO(mm) PIN 1
SOP-20L 10.65 13.2 3.2 0.3 12 24 4 Ql
TSSOP-20L 6.85 6.85 1.7 0.22 8 12 4 Q1
Rev. 1.3 —Dec 15, 2025 15




EM74HC244; EM74HCT244

> -
Q\,' EnergyMath

12.2. Reel and box dimensions

Octal buffer/line driver; 3-state

W1

T
=

Table 11. Dimensions and quantities

Package Type NO. Dir::ne:ion Reel Width SPQ Reels per Outer box dimensions
version ending W1 (mm) (pcs) [1] box LxWxH(mm) [2]
A (mm)
SOP-20L D 330 30.4 2000 1 358x340x50
TSSOP-20L PW 330 18.4 3000 1 358x340x50

[1] Packing quantity dependent on specific product type. Please contact your local Energymath representative for ordering.

[2] Dimensions for reference only.
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Octal buffer/line driver; 3-state

13. Abbreviations

Table 12. Abbreviations

Acronym Description

CMOS Complementary Metal-Oxide Semiconductor
DUT Device Under Test

ESD ElectroStatic Discharge

HBM Human Body Model

CDM Charged Device Model

TTL Transistor-Transistor Logic

14. Revision History

Table 13. Revision history

Document ID

Release Date | Data sheet status | Change notice

Supersedes

EM74HC_HCT244 Rev. 1.3 | Dec 15,2025 | Product datasheet EM74HC_HCT244 Rev. 1.2
. Table 1: topside marking information updated

Modifications: . Section 12:ptape and reegl information aZded.

EM74HC_HCT244 Rev. 1.2 | May 22, 2025 | Product datasheet EM74HC_HCT244 Rev. 1.1

Modifications: . Update ViL of EM74HCT244.

EM74HC_HCT244 Rev. 1.1 | Apr 22,2025 Product datasheet EM74HC_HCT244 Rev. 1.0

Modifications: . Update supply voltage range of EM74HCT244.

EM74HC_HCT244 Rev. 1.0 | Nov 01, 2024 | Product datasheet
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