CMOS DIGITAL INTEGRATED CIRCUIT
PRELIMINARY DATA TENTATIVE

TC74HC240P - TC74HC241P
TC74HC244P

TC74HC240P OCTAL BUS BUFFER WITH INVERTED 3-STATE OUTPUTS
TC74HC241P  OCTAL BUS BUFFER WITH NONINVERTED 3-STATE QUTPUTS
TC74HC244P OCTAL BUS BUFFER WITH NONINVERTED 3-STATE QUTPUTS

The TC74HC240, TC74HC241 and TC74HC244 are high speed CMOS OCTAL BUS FUFFER's
fabricated with silicon C2MOS technology.

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

The designer has a choise of selected combinations of inverting and noninverting
outputs, symmetrical G (active-low output countrol) inputs, and complementary G and G
inputs. Each control irput govern four BUS BUFFERs,

These divices are designated to be used with 3-state memory address drivers, etc.

A11 inputs are equipped with protection circuits against static discharge or transient

excess voltage.

FEATURES:

. High Speed....vveernrnneansnse tpd=12ns(Typ.) at Vgc=5V
|- Low Power Dissipatiom......... Iec=buA(Max.) at Ta=25°C
. High Noise Immunity....... .o UNTA=VNTL=28% Voo (Min.)

. Output Drive Capability.......1l5 LSTTL Loads

—
. Symmetrical Output Impedance..)Ipgi=IpL=6mA(Min.) //
. Balanced Propagation Delays...tpH==tpHL /ﬂ
. Wide Operating Voltage Range..Vcc(opr)=2V~ 6V =0
1

. Pin and Function Compatible with 74LS 240/241/244

DIP(5-254)
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! TC74HC240P - TC74HC241P
) TC74HC244P

PIN ASSIGNMENT (TOP VIEW)
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CIRCUIT SCHEMATC (1/8 PACKAGE)
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TRUTH TABLE

INPUTS QUTPUTS ~ ¢ Applied only for TC74HC241
G ¢~ An Yo | Yn | > : Applied only for TC74HC240
L H L L H % + D'ont Care
L H H H L Z : High Impedance
H L * Z YA
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TC74HC240P - TC74HC241P
TC7ARC244P

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT #* 500mW in the range of
; . Ta=-40°C ~ 65°C.
Supply Voltage Range vee =0.5~7 v and from Ta=65°C up to
DC TInput Voltage VIN -0.5~V¢ct0.5 v 85°C derating factor
of -10mW/°C shall be
DC Output Voltage Vopur -0.5~Vgct0.5 v ! applied until 300mi.
Input Diode Current 11k 120 mA
Output Diode Current Ipk 120 mA
DC Output Current Ioyt 125 mA
DC Vee/Ground Current Tce 150 mA
Power Dissipation Pp 500* mW
Storage Temperature Tstg ~65~150 °C INPUT and OUTPUT
Lead Temperature lOsec TL 300 °C EQUIVALENT CIRCUIT
RECOMMENDED OPERATING CONDITIONS
Voo Vi '
PARAMETER SYMBOL LIMIT UNTT C: i
Supply Voltage vce 2~6 v INPUT )
Input Voltage VIN 0~V¢e v o 1+ OUTPUT
Output Voltage VouT 0~Vee \ "4 Z?
-
Operating Temperature Topr -40~ 85 °C
Input Rise and Fall Time trytf 0~ 500 ns
OC ELECTRICAL CHARACTERISTICS
=25° =-40~E5°C
PARAMETER | SYMBOL|  TEST CONDITION Ta=257C Ta UNIT
Vee MIN. | TYP. | MAX. | MIN. | MAX.
2.0 | 1.5 - - 1.5 -
High-Level _ - _
Inout voltage | VIH 4.5 [3.15 1.15 v
6.0 4.2 - - 4.2 -
2.0 - - 0.5 - 0.5
Low-Level
Tnput Voltage VIL 4.5 - - |1.35 - [1.35 v
6.0 - - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
v Tog=-202A | 4.5 | 4.4 | 4.5 - 4.4 -
High-Level IN= _ _
Ousput Voltage | VOH Vi o VL 6.0 | 5.9 | 6.0 5.9 v
B Tog=-6mA 4.5 (4.18 [4.31 - [4.13 -
Tou=-7.8mA| 6.0 |5.68 [5.80 [ - (5.63 | -
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\) TC74HC240P - TCT74HC241P
Y, TC74HC244P

DC ELECTRICAL CHARACTERISTICS

Ta=25°C Ta=-40~85°C
PARAMETER SYMEOL TEST CONDITION UNIT
Vee | MIN. | TYP. | MAX. | MIN. | MAX.
2.0 - 0.0 0.1 - 0.1
v 101=208A | 4.5 - | 0.0] 0.1 - 0.1
- IN=
Low-Level Vol 6.0 -l ool 01| - |o1]| v
Output Voltage g Vg or Vyip
IoL=6mA 4.5 - to.a7]o.32| -~ [o0.37
IoL=7.8mA | 6.0 - [ 0.18] 0.32 - 10.37
3-State Output o
0ff-State Ioz |VINVIH oF VL 6.0 - - [t0.5] - |#5.0
Current VouT=V¢e or GND
Input Leakage
Cusrent g Iy Vin=Vec or GND 6.0 - - t0.1 - t1.0 HA
Quiescent _ _ _ B
Supply Current Icc VIN=Vgc or GND 6.0 4.0 40.0

AC ELECTRICAL CHARACTERISTICS (Cp=50pF, Input ty=tf=6ns)

PARAMETER SYMBOL| TEST CONDITIO Ta=257C 1a=-40-857C | 1y

Vee MIN.| TYP. MAX,) MIN.] MAX.

2.0 - 25 60 - 75
Output Transition tTLH 4.5 _ 8 12 _ 15
Time CTHL

6.0 - 6 10 - 13

2,0 - 50 110 - 135
Propagation Delay tpLH 4.5 _ 14 22 _ 27
Time tpHL ’

6.0 - 12 19 - 23

ns

2.0 - 45 100 - 120
Qutput Enable EpZL | Ri=1kn 4.5 - 12| 20| - 24
Time tpzZH

6.0 - 10 17 - 21

2.0 - 43 165 - 200
Ol‘ltput Disable tpLZ Ry =1kQ 4.5 - 22 33 - 40
Time tpHZ

6.0 - 20 30 - 36
Input Capacitance CIN - 5 10 - 10
Output Capacitance CouT - 10 - - - pF
Power Dissipation : _ 40 _ - _
Capacitance Cep (Note 1)
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TC74HC240P - TC74HC241P
TC74HC244P

AC ELECTRICAL CHARACTERISTICS (Cy=50pF, Input tr=tf=6ns)

Note (1) Cpp is defined as the value of internal equivalent capacitance of IC which
is calculated from the operating current consumption without load (refer to

Test Circuit).
Average operating current can be obtained by the equation hereunder.

Icc(opr)=Cpp-Vee-fINtIce/8 (per Gate)

SWITCHING CHARACTERISTICS TEST CIRCUIT

TC74HC 240
Voo o VDD

b
S0% SOBX_ | = Vpp Vop
INPUTS 50% 50% INPUTS LNPUTS
10% 10% | -V v,
L oHL L—m 88 ss ol
] ¥ !
0%  PBLFT
QUTPUTS 50% 50% OUTPUTS OUTPUTS
10% 10%
.
TruL LR

TC74HCR41, TC74HCZ244

Vb
INPUTS INPUTS INPUTS
K V8 8 v
TpHL T sg
90%
QUTPUTS 50% OUTPUTS OUTPUTS
0% — H10%
YTLH CTHL
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) TCTHC240P - TCHaHG2ATP
) TCTaHC244P

1¢c(opr) TEST CIRCUIT

TC74HCR40
— Voo
6ns 6na
—=— %90 — 1 Vee
N | VN
P.G. ! {k — ouT 10% : aND
i N
- _____I The other inputs are connected to
I Veoe line or GND line.
Ioy CHARACTERISTICS Ipr, CHARACTERISTICS
HIGH LEVEL OUTPUT VOLTAGE Vop - Vog (V) & 80 Vep=45V o e)
-5 -4 -3 -2 -1 0 &
° g
~ = =] 40
)% = [3) /
> ~10 & I 7/
4 © =1 y
KB 30
7 3 [28e4 /
2 / -20 8 a )
P £ a2, / Ta ==85C (min.)
r Y 3] =+ -F
L |- T / 5o B = 4-r
Ta=85C (min.) / © & & I
-
= g 7
LI T | X g 1[4
/ -40 B A 72
Ta=25C (typ.) | / &) o
4 = 0 1 2 3 4 5
// Voe=45V  [-50 o LOW LEVEL OUTPUT VOLTAGE Vgp, (V)
tTLHstTHL - Vgc CHARACTERISTICS (TYP.) tpLH, tpHL — Vee CHARACTERISTICS (TYP.)
Cp = Ci,= 50 pF
m B0 Cp, =50 pF g 90 L P
= Ta==25C z N Ta=25%
(3] I3
~ 30 ~ 30 N
Z @ “ow \
o« < e
aE N 35 NG
1 B N
Hoa N e N
z & N = 5 ™~
< 5 N S B "~
o \ = [
B - 10 & - 10
v I~ S 3
B = g &
g g
) 5 o 5
0 1 2 3 4 5 6 9 1 2 3 4 5 6
SUPPLY VOLTAGE Vgg (V) SUPPLY VOLTAGE Vg (V)
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TC74HC240P - TC74HC241P
TC74HC244P

tpzL,tpzH - Voc CHARACTERISTICS (TYP.)

tpLzstpHZ - VcC CHARACTERISTICS (TYP.)

OUTPUT ENABLE TIME
tpzL: tpzE (ns)

T
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"
p=]

Cp,=50pF

Ry= 1K)

Ta == 25T
N

— - ,*rf< - —]
5 B
0 1 2 3 4 5 6
SUPPLY VOLTAGE Vg (V)

Cp,=50pF

50 — o P
@ | | Ry=1xQ
= \\ Ta=25C
= 30 o T_j
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) 1 2 3 4 5 6

SUPPLY VOLTAGE Vgg (V)

tTLH>tTHL - Ci, CHARACTERISTICS (TYP.)

tpLH»tpHL — €1 CHARACTERISTICS (TYP.)

QUTPUT TRANSITION TIME
triH. trhr (ns)

-
o

20F Vv cc=5V {
Ta=R5C l
T \
] | =
B L 1]
T AT T
Rl NN
o 50 100
LOAD CAPACITANCE O, (pF)

Vog=5YV
g 20 cc
= b Ta=25C
=
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LOAD CAPACITANCE Cj, (pF)
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