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OCTAL 3-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER

MITSUBISHI HIGH SPEED CMO0S F‘

M74HC244P
M74HC244DWP

DESCRIPTION

The M74HC244 is a semiconductor integrated circuit con-
sisting of two blocks of 3-state non-inverting buffers each
with four independent circuits that share a common enable
input.

FEATURES

® High-fanout 3-state output: (I, =6mA, Igy=—6mA)
® High-speed: 10ns typ. (C_=50pF, Voc=5V)

® |ow power dissipation: 20 W/package (max)
(Vee=5V, Ta=25C, quiescent state)

High noise margin: 30% of Vgc, min (Vec=4.5V, 6V)
Capable of driving 15 LSTTL loads

Wide operating voltage range: Vgc=2~6V

Wide operating temperature range: Ta=—40~+85T

APPLICATION
General purpose, for use in industrial and consumer digital
equipment.

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC244 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 4000B series
while giving high-speed performance equivalent to the
7415244,

The M74HC244 consists of two independent blocks with
each block containing four buffers.

When enable input E is low and input A (or B) is low then
output Y will become low. However, if A (or B) is high then
Y will become high.

When E is high then all outputs within the block wili be-
come high-impedance state, irrespective of A (or B).

All eight buffer circuits can be controlled simultaneously by
connecting EA and EB of the two blocks.

PIN CONFIGURATION (TOP VIEW)

enaate U EA— 1] 0]  Vee

INPUT AT — [z—{;' [10] - €8

outPuT YB4 +—[3] [18] = va1 outeur

INPUT A2 — EE [17]— B4 puT

ouTPUT YB3 '_E [16] — vaz oureur

INPUT A3—'E$j 5] — B3 et

outPut YB2 +[7] [14] — va3 outeut

A4 —-E E —B2 INPUT

outeur vB1 ~—[3] [12] = yaa outeuT
GND 10 1]+ B1 INPUT

ENABLE INPUT

A all 4

INPUT

{70

20P4

Outline 20P2V

LOGIC DIAGRAM (EACH BUFFER)
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FUNCTION TABLE (Note )
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Note 1 ! Z ! High impedance

X lrrelevant

ABSOLUTE MAXlMUM RATINGS (Ta = —40~485C, unless otherwise noted)

Symbol L Parameter o Conditions i Ratings i Unit
Vec Supply voltage - . —0.5~+7.0 v
Vi Input voltage - o : —0.5~Vcc+0.5 \'
Vo Output voltage - B ~—0. 5~Vee+0.5 v o]
v, <0V ' —20
i input protection diode current - e ——-=  mA
Vi > Vee 20 !
. Vo<‘ o - #ﬁ —20 )
lok Output parasitic diode current Vo > Ve e — —f — -—-——20 j mA
lo Output current, per output pin B 777777777777;7 o 777 57; o 77 fﬁi ) 7i735 T ! m{\
leo Supply/GND current Vee, GND I +75 . mA
Pd Power dissipation i ! (Note 2) 500 : myy%
Tstg Storage temperaturé range : —65~-4-150 R ‘C
Note 2 | M74HC244DWP, T = —40~+80C and T3 = 80~85'C are derated at —7mW/C
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OCTAL 3-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER

RECOMMENDED OPERATING CONDITIONS (1, = —40~+85C)

Symbol Parameter - Limits Unit
- Min Typ Max
Vee Supply voitage 2 6 A\
Vv, Input voltage 0 | Vee \
Vo Output voltage 0 : Vece v
Topr .| Operating temperature range __—40 T ¢ 485 c
Vee = 2.0V T 1000 .
tr, Y Input risetime, falltime Ve = 4.5V 0 500 ns
Vee = 6.0V 0 400
ELECTRICAL CHARACTERISTICS
Limits B
Symbol Parameter Test conditions 25C —40~+85C Unit
VeelV) Min Typ Max Min Max
Ve = Vos—0.1V 2.0 1.5 15
Viu High-level input voltage No! = 20uA 4.5 3.15 3.15 \"
6.0 4.2 4.2 i
Vo= 0.1V, Vge—0.1V 2.0 0-5 0.5
VL Low-level input voltage 4.5 1.35 1.35 \"
llo! = 201A
6.0 1.8 1.8
lon = —20uA 2.0 1.9 1.9
lon = —20uA 4.5 4.4 4.4
Vou High-ievel output voltage Vi= Vi, Vi low = —20uA 6.0 5.9 5.9 \%
ton = —6.0mA 4.5 4.18 4.13
lon = —7.8mA 6.0 5. 68 5. 63
foL = 20uA 2.0 0.1 0.1
loL = 20uA 4,5 0.1 0.1
Voo Low-level output voltage V=V oL = 20uA 6.0 0.1 0.1 v
lo, = 6.0mA 4.5 0.26 0.33
o lo.=7.8mA 6.0 0.26 0.33
lin High-tevel input current V=6V 6.0 0.1 1.0
b Low-leve! input current V=0V 6.0 —0.1 —1.0 uh
lozn Off-state high-level output current | V, = V)4, Vi, Vo= Vcec 6.0 0.5 5.0
'OZL* 1 Off-state low-fevel output current | V= Vi, Vi, Vo= GND 6.0 —0.5 —5.0 #A
lcc Quiescent supply current V= Vge, GND, 1o =0uzA 6.0 4.0 40.0 uA
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SWITCHING CHARACTERISTICS (Voc =5V, Ta =25C)
T — T
Symbol Parameter Test conditions - Limits i Unit
. i Min Typ Max H ]
trim Low-level to high-level and high-level to low-level } 10 ! ns
| trm output transmo.n time : Co = S0pF (Note 4) P | 10
teLm Low-level to high-level and high-level to low-level 20
thHL output propagation time (A — YA, B — YB) 20 ns
teLz Qutput disabte time from low-level and high-level 25
torrz (EA— YA, EB— vB) C. = 5pF (Note 4) 25 .““ ns
tpzL Output enable time to low-level and high-level 28
oo = (EA — YA, EB - v8) C. = 50pF {Note 4) 28 J ns
SWITCHING CHARACTERISTICS (Voo =2~6V, Ta = —40~+85C)
] Limits i
Symbol Parameter Test conditions 25T —40~+4-85C Unit
VeelV) Min Typ Max Min Max
2.0 60 75
trin Low-level to high-leve! and 4.5 12 15
high-level to low-level C, = 50pF (Note 4) 6.0 10 13 ns
2.0 60 75
traL output transition time 4.5 12 15
6.0 10 13
2.0 115 145
teLn 4.5 23 29
C_ = 50pF (Note 4) g g 1?2 ]3:
tenL Low-level to high-level and 4.5 23 29
high-level to low-level 6.0 20 25
output propagation time 2.0 165 208 ns
[ (A— YA, B—YB) 4.5 33 42
C. = 150pF {Note 4) 6.9 2 3
2.0 165 208
teue 4.5 33 42
6.0 28 35
T 2.0 150 189
toLz Output disable time from 4.5 30 38
low-level and high-level C. = 50pF (Note 4) 6.0 2 32 ns
. . 2.0 150 189
toriz (EA —~ YA, EB—YB) 4.5 30 38
6.0 26 32
2.0 150 189
tpzL 4.5 30 38
C, = 50pF (Note 4) 6.0 26 32
2.0 150 I 189
tezn Output enable time to low-level 4.5 30 ! 38
| . 6.0 26 32
| and oh-level 2.0 200 252 ne
toze i (EA — YA, EB—YB) 4.5 40 50
{
E— C. = 150pF (Note 4) 8.9 s B
2.0 200 252
tezu 4.5 40 50
6.0 34 43 |
C, Input capacitance N 10 10
Co Three-state output capacitance EA = Vo, EB=V¢e 15 15 pF
Cpp Power dissipation (Note 3) 57
Note 3 : Cpp is the internal capacitance of the IC calculated from operation supply current under no-load conditions. (per buffer)
The power dissipated during operation under no-lcad conditions is calculated using the following formula:
Po = Cep * Vec? * fitlee * Ve
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Note 4 @ Test Circuit Parameter| sw1 SW 2
tTLMv tTHL
INPUT Vee OUTPUT Vee teLm, tory Open : Open
| ez _ | Close T Open
R=Ik@ | tenz | Open | Ciose |
SW1 _ ez | Close ) Ope__r]*
PG DUT tezn Open | Close
swz2 ]
{1:The pulse generator (PG) has the following

{2} The capacitance C_ includes stray wiring

C oy

50 L 0/ Q0% )+ — =

[¢] iGND R, = k0 characteristics (10%~90%): t, = 6ns, tf = 6ns
capacitance and the probe input capacitance.

TIMING DIAGRAM
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