TOSHIBA TC74HC240,244AP/AF,241AP/AF

TOSHIBA CMOS Digital Integrated Circuit  Silicon Monolithic

TC74HC240AP, TC74HC240AF, TC74HC241AP
TC74HC241AF, TC74HC244AP, TC74HC244AF

Octal Bus Buffer

TC74HC240AP/AF Inverted, 3-State

OUtPUtS TC74HC240AP, TC74HC241AP,
TC74HC241AP/AF Non-Inverted, TC74HC244AP

3-State Outputs
TC74HC244AP/AF Non-Inverted,

3-State Outputs

The TC74HC240A, 241A and 244A are high speed CMOS
OCTAL BUS BUFFERs fabricated with silicon gate C2MOS
technology.

They achieve the high speed operation similar to equivalent
LSTTL while maintaining the CMOS low power dissipation.

The 74HC240A is an inverting 3-state buffer having two
active-low output enables. The TC74HC241A and TC74HC244A
are non-inverting 3-state buffers that differ only in that the 241A
has one active-high and one active-low output enable, and the

DIP20-P-300-2.54A
TC74HC240AF, TC74HC241AF, TC74HC244AF

244A has two active-low output enables.
These devices are designed to be used with 3-state memory
address drivers, etc. SOP20-P-300-1.27A
All inputs are equipped with protection circuits against static

. . Weight
discharge or transient excess voltage. DIP20-P-300-2.54A £1.30 g (typ.)
SOP20-P-300-1.27A :0.22 g (typ.)

Features

e High speed: tpd = 10 ns (typ.) at Vec =5V

¢ Low power dissipation: Icc = 4 pA (max) at Ta = 25°C

¢ High noise immunity: VNIH = VNIL = 28% V¢ (min)

e Output drive capability: 15 LSTTL loads

e Symmetrical output impedance: |I0H| =I0L = 6 mA (min)
¢ Balanced propagation delays: tpLH =~ tpHL

e Wide operating voltage range: V¢ (opr) =2to 6 V

e Pin and function compatible with 741.S240/241/244

Start of commercial production

1986-05
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TOSHIBA TC74HC240,244AP/AF,241AP/AF

Pin Assignment
TC74HC240A TC74HC241A TC74HC244A

16 1 [-o[>—v []20 v 1G 1 [-o[>—v []20 v 16 1 E-o{)—v [J20 v
1A1 2 [-[52 ~k{J19 6 1a1 2 [-[ﬂ —H]19 26 1a1 2 [-[ﬂ ~P{]19 26
2Ya 3 [] \ 118 Y1 2va 3[] \ []18 1v1 2v4 3[] \ (118 1Y1
1A2 4 [{52 \:_ck]—jn 24 1A2 4|:-|§ \-:h-jﬂ 24 1A2 4|:-[§ \:X}-jn 274
2v3 5[] \ [J16 172 2v3 5[] \ [J16 1v2  2v3 5[] \ []16 1v2
1A3 6 [-[52\\%-]15 2A3 1A3 6 [-[5:%&}-]15 2A3  1A3 6 E{ﬂ%%—]w 2A3
2y2 7 [ 14 1Y3  2v2 7 14 1v3  2v2 7[] 14 1Y3
1A4 8 [-&—%%—%13 242 14 8 E{ﬁi\%—gw 242 1A4 8 |:<[§:\ Q}-gn 2A2
2Y1 9 12 1v4  2v1 9 12 1v4  2Y1 9 12 1Y4
C i C 1 C i

GND 10 [] \%]-jn 2A1  GND 10 [] \Q}]n 2A1  GND 10 [] \-%-]11 2A1

(TOP VIEW) (TOP VIEW) (TOP VIEW)

IEC Logic Symbol

TC74HC240A TC74HC241A TC74HC244A

ITJAALEN P e atey 6 DTy

o BTG Y w GO e,
216y 1z Y2 "2 1%) g 72 102 {3 G 72
143 gy iy 03 183 <5y —a3y 173 13 48 (%) 1vs
1A4 ‘ 1Y4 1A4 ——— 1v4 1ag 18 | (12 v
PTRALLIN P PYCR L A s U900

A0 TR 5y PSRRI oy~ vj B DRPIVA a1 U012 Ly,
242 131 g; 2v2 202 {13 :;; 2v2 a2 {130 (7) Sy,
2a3 {9 oy A3 2a3 18 == 2v3 243 A18) (5) >3
2a8 A0 =" 2va 200 40 (3) 5va as 42 | (3) Sva

Truth Table
Inputs Outputs

G G* An Yo | Yo

L H L L H

L H H L

H X VA A

A: For TC74HC241A only
AA: For TC74HC240A only
X: Don’t care

Z: High impedance
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TOSHIBA

TC74HC240,244AP/AF,241AP/AF

Absolute Maximum Ratings (Note 1)

Characteristics Symbol Rating Unit
Supply voltage range Vee -0.5t07 \
DC input voltage VIN -0.5to Ve + 0.5
DC output voltage VouT -0.5to Ve + 0.5 \%
Input diode current ik +20 mA
Output diode current lok +20 mA
DC output current louTt +35 mA
DC V¢c/ground current Icc +75 mA
Power dissipation Pp 500 (DIP) (Note 2)/180 (SOP) mw
Storage temperature Tstg —65 to 150 °C

Note 1: Exceeding any of the absolute maximum ratings, even briefly, lead to deterioration in IC performance or

even destruction.

Using continuously under heavy loads (e.g. the application of high temperature/current/voltage and the
significant change in temperature, etc.) may cause this product to decrease in the reliability significantly
even if the operating conditions (i.e. operating temperature/current/voltage, etc.) are within the absolute

maximum ratings and the operating ranges.

Please design the appropriate reliability upon reviewing the Toshiba Semiconductor Reliability Handbook
(“Handling Precautions”/“Derating Concept and Methods”) and individual reliability data (i.e. reliability test

report and estimated failure rate, etc).

Note 2: 500 mW in the range of Ta = —40 to 65°C. From Ta = 65 to 85°C a derating factor of —10 mW/°C shall be

applied until 300 mW.

Operating Ranges (Note)

0 to 400 (Vcg = 6.0 V)

Characteristics Symbol Rating Unit
Supply voltage Vee 2t06 \%
Input voltage VIN 0to Vee
Output voltage VouT 0toVce \%
Operating temperature Topr —40 to 85 °C
0 to 1000 (Vcc =2.0V)
Input rise and fall time tr, tf 0to 500 (Vcc=4.5V) ns

Note:  The operating ranges must be maintained to ensure the normal operation of the device.

Unused inputs must be tied to either Vcc or GND.
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TOSHIBA TC74HC240,244AP/AF,241AP/AF

Electrical Characteristics

DC Characteristics

- Ta=
Characteristics Symbol Test Gondition Ta=25°C -40t0 85°C Unit
Vee (V)| Min Typ. Max Min Max
20 | 150 | — | — | 150 | —
C'Q%Z;;ive' input ViH _ 45 | 315 | — | — | 315 | — v
60 | 420 | — | — | 420 | —
20 | — | — |os0 | — | os0
\';gl‘gs'gee"e' input ViL _ 45 | — | — 135 ] — | 135 | v
60 | — | — | 180 | — | 180
20 | 19 | 20 | — | 19 | —
lot = —20 pA 45 | 44 | 45 | — | 44 | —
\l;l(i)cigtgggleezvel output Vor \:/I\N/IH orviL 6.0 5.9 6.0 _ 5.9 _ v
o = -6 mA 45 | 418 | 431 | — | 413 | —
lon=-78mA | 60 | 568 | 580 | — | 563 | —
20 | — [ 00 | 01 | — | o1
loL = 20 pA 45 | — | 00 | 01 | — | o1
\';gl‘{ggege' output VoL \:/I\N/m orviL 60 | — | 00 | 01 | — | o1 v
loL =6 mA 45 | — | o017 | 026 | — | 033
loL = 7.8 mA 60 | — | o018 | 026 | — | 033
crraims ot 02 |y o or N 80 | — | — |05 | — |50 | w
'C’L‘:f;r'fakage N ViN = Vee or GND 60 | — | — | %01 | — | +10 | pA
Su“rﬁicte”t supply . ViN = Ve or GND 60 | — | — | 40 | — | 400 ]| pA
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TOSHIBA TC74HC240,244AP/AF,241AP/AF

AC Characteristics (input: t, =t = 6 ns)

Ta=
Test Condition Ta=25°C o
Characteristics Symbol -40t0 85°C Unit
CL (pF) |Vce (V)| Min Typ. Max Min Max
2.0 — 25 60 — 75
o tTLH
Output transition time — 50 45 — 7 12 — 15 ns
tTHL
6.0 — 6 10 — 13
2.0 — 36 90 — 115
50 4.5 — 12 18 — 23
Propagation delay tpLH . 6.0 — 10 15 — 20 ns
time tpHL 20 | — | 51 | 130 | — | 165
150 4.5 — 17 26 — 33
6.0 — 14 22 — 28
2.0 — 48 125 — 155
50 4.5 — 16 25 — 31
tozL 6.0 — 14 21 — 26
Output enable time RL=1kQ ns
tozH 2.0 — 63 165 — 205
150 4.5 — 21 33 — 41
6.0 — 18 28 — 35
2.0 — 32 125 — 155
tpLz
Output disable time P RL=1kQ 50 4.5 — 15 25 — 31 ns
tpHz
P 60 | — | 14 | 21 | — | 28
Input capacitance CIN — — 5 10 — 10 pF
Output capacitance Cout — — 10 — — — pF
Power dissipation CprD TC74HC240A — 31 — — — OF
capacitance (Note) | 1c74HC241A/244A — |3 | — | — | =

Note:  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:

Icc (opr) = Cpp-Vce-fiN + Icc/8 (per bit)
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TOSHIBA TC74HC240,244AP/AF,241AP/AF

Package Dimensions

DIP20-P-300-2.54A

20

Unit : mm

11
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)
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==
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4
é} 0.

0.871YP | 1.440.1 0.540.1
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J

Weight: 1.30 g (typ.)

3.340.3

2014-03-01



TOSHIBA

Package Dimensions

TC74HC240,244AP/AF,241AP/AF

SOP20-P-300-1.27A

Unit: mm
20 1
HHHHHHHHHH
o
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Weight: 0.22 g (typ.)

7 2014-03-01



X-ON Electronics

Largest Supplier of Electrical and Electronic Components
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Click to view products by Toshiba manufacturer:
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