OCTAL 3-STATE NONINVERTING D-TYPE TRANSPARENT LATCH

MITSUBISHI HIGH SPEED CMOS

M74HC373P
M74HC373DWP

DESCRIPTION

The M74HC373 is a semiconductor integrated circuit con-
sisting of eight D-type latches with 3-state outputs, common
latch-enable input and output-enable input.

FEATURES

® High-fanout 3-state output: (I, =6mA, loy=—6mA)

® High-speed: 13ns typ. (C_ =50pF, Vcc=5V)

® | ow power dissipation: 20 W/package (max)
(Vec=5V, Tg=257C, quiescent state)

® High noise margin: 30% of Ve, min (Vec=4.5V, 6V)

® Capable of driving 15 LSTTL loads

® Wide operating voltage range: Voc=2~6V

® Wide operating temperature range: Tg=—40~+485C
APPLICATION

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

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HC373 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
74LS373.

The M74HC373 consists of eight D-type latches with latch-
enable input LE and output-enable input OE common to all
circuits.

When LE is high, the signals of data input D will go through
the latch and be output to Q. When the state of D changes,
the state of Q will aiso change. When LE changes from
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A version of the M74HC373 with the same pin connections
and an inverted output, the M74HCS533, is also available.

Outline

FUNCTION TABLE (Note )

Inputs Output
OE LE ) Q
L H H | H
L H I
L L X | Q° ]
H X X z

high-level to low-level, the data existing immediatery prior Note 1 : Q° ! Output state Q before LE changed
to the change at D will be stored in the latch. Z I”“g[" imp{“‘da"ce
Even if other inputs are changed when LE is low, the con- X - lrrelevan
tents stored in the latch will not be affected.
When OE is high, ail outputs Q will become high-
impedance state.
LOGIC DIAGRAM
QUTPUTS
A

Q4
4@[2\,,

ENABLE OE
INPUT

Qo Q1 Q2 Q3
—_— - _ - -
QUTPUT- .
A A A A
g ] Y

LéTgH-
NNpoT LE
) D4
DATA INPUTS
MITSUBISHI _
ELECTRIC 2=213
This Material Copyrighted By Its Respective Manufacturer



MITSUBISHI HIGH SPEED CMOS

M74HC373P
M74HC373DWP

OCTAL 3-STATE NONINVERTING D-TYPE TRANSPARENT LATCH

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

Syrnbolw _ Parameter Conditions :
Vec . Supply voltage B ! .
WV " Input voltage - T —05~vget0s v |
Vo Ouwwese | T05~Veet05s V.
: v, < 0oV —20 '
ik input protection diode current - - - e — mA
. e Vi>Vee - © ~
lok " Output parasitic diode current Vo <OV - L mA
R e i Vo>Vee 20 B B
7I>(;> o . Output current, per output pin 1 ) +35 mA
lcoc Supply/GNDouwrrent  Tve GND 75 mA
Pa Powerdisspaton ______|(Note2) f 500 mw_|
Tstg | Storage temperature range —65~-+4150 C
Note 2 I M74HC373DWP, T3 = —40~+80C and 80~85C are derated at —7mW/C
RECOMMENDED OPERATING CONDITIONS (1,= —40~+85¢C)
Symbol Parameter b ,ﬂﬁff—r— + Unit
- e o ~ Min Typ L Max ]
| Supply voltage 2 H 6 \%
Input voltage ;7 o 0 Vee | V
. Output volta 0 Vee |V
Topr ] —0 | +85 T |
1 ol To00 |
oty T ol T s00 | ns
) 400
ELECTRICAL CHARACTERISTICS
i ; Limits
Symbol Parameter Test conditions i T k¢ o i —40~+85C Unit
f Fveew) | Min T Typ Max Min Max
: o e T 2o s ’ .5 ¢
i Vo=0.1V, Vec—0.1V i ; : i
Vi ;. High-level input voltage : 4.5 3.15 s 3.15 v
! I = 20uA i | : :
i T I leo 42 a0
! 2.0 | | 0.5 ! ! 0.5
V Low-level input voltage Vo =101V, Vee=0.1v i 4.5 ¢ ! l 1.35 1 1.35 \%
- o = 20uA ; . : k
, 4 e I S X Lorel
| | low = —20A {20 T 19 [ -
" low = —20uA I a5 4.4 | 4.4 |
Vou ' High-level output voltage Vi= V. ViL 6.0 5.9 . 5.9 ] \"
| 4.5 4.18 4.13
: ! 6.0 _ 5.68 5.63
T G20 0T 0.1 0.1
;a5 0.1 0.1
Voo ! Low-level output voltage Vi=Viw, Vie i ,ICZL,,,:,?OL’A,, o ! 6.0 - o 77().7]7* e _ 0.1 \%
oy = 6.0mA 'oas i 0.26 {0.33
- B 7 Clou=7.8mA 60 . 0.26 . 0.33 1
b | Migh-level inputourrent Vi =6V . .80y e ke
[ l Low-level input current i v=ov i 477;6.7(‘)7 7 l —0.1 —1.0
lozm ’ Off-state high-fevel output current V) = Vi, Vo=Vcc 1. .60 ! o 0.5 ! 5.0 LA
lozL Off-state low-leve! output current ~ V, = V., V-GND © 6.0 ‘ —0.5 [ —5.0
lee 7 : ”QVUiescent supply current ’ V‘”=”VCC. Gr:JDﬁlo= D;:A 7 ) 6.707 4.0 \ 40.0 uA
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MITSUBISHI HIGH SPEED CMOsS

M74HC373P

M74HC373DWP

OCTAL 3-STATE NONINVERTING D-TYPE TRANSPARENT LATCH

SWITCHING CHARACTERISTICS (vec =5v. Ta=25C)

This Materia

Copyrighted By Its Respective Manufacturer

i » Limits
Symbol Parameter Test conditions - ] Unit
_ . Min . Typ Max
trim Low-level to high-level and high-level to low-level 10
E— e ns
| tvhc output transition time o “ 10
1 Low-level to high-level and high-level to low-leve! ; 25
R M 9 | CL= 50pF {Note 4) e e e ns
teHL output propagation time (D — Q) \ 25
me S —— S
teLm Low-level to high-ievel and high-fevel to low-ievel i 30
| PLH et - - ns
oL output propagation time (LE — Q) 30
t Output disable time from low-level and high-level 25
| teiz ! Outp 9 C.= 5pF (Note 4) - ns
tenz ) (CE—Q) ) o L o 25
t Output enable time to low-level and high-level 28
S P < C = 50pF (Note 4) — o ns
tezh (OE— Q) 28
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MITSUBISHI HIGH SPEED CMOS

M74HC373P
M74HC373DWP

OCTAL 3-STATE NONINVERTING D-TYPE TRANSPARENT LATCH

SWITCHING CHARACTERISTICS (Voc =2~6V, Ta = —40~+85C)

i Limits
Symbol Parameter ‘ Test conditions R . 25C o i40~j—8757€7 Unit
: i o - Vec(V) ' Min 1'7 Typ ' Max Min Max
[ ! 2.0 i 60 75
trenm | Low-level to high-level and , 45 | 12 15
[—--————--— high-level to low-level | C. = 50pF (Note 4) - 6':0 H e - 19 - 13 ns
i 20 | | 60 75
trraL output transition time : i 4.5 ! 12 15
I ) LT 10 ]
i 2.0 | 150 189
teun | a5 | 30 38
o st e e e
teHL Low-level to high-level and i 4.5 | 30 38
| | high-level to low-level ! 6.0 o 26 32 ns
output propagation time i 2.0 | 200 252
teLn (b—aqQ) | 4.5 | 40 50
! s0 | 34 43
C_ = 150pF {Note 4) i*’z’o T 200 ”*”552*’
tor lo4s | 40 50
P60 34 43
S ! zo T T s I
teLn . 4.5 35 44
i 6.0 | . 30 37
j CL=50pF(ND|e 4) 4 - - - T, - -
: 2.0 175 221
[ Low-level to high-tevel and ; 4.5 35 44
high-level to low-teve! I 6.0 ! 30 37
I output propagation time ‘ N ! 2.0 ' T T ”225 284 ns
tecn (E—Q) i 4.5 | 45 57
%‘ | Cy = 150pF (Note 4) b O"'JF B8
‘ ‘ 2.0 | T2 284
torL i | 4.5 | " 45 57
L B - 8.0 ! o 38 i 8
T {20 " 150 189
teLz . Output disable time from I 4.5 30 38
F——= %‘ low-level and high-level " C_ = 50pF {Note 4) l L - L% 32 ns
o 3 [2.0 150 189
tenz (0e- @ i | a5 30 38
I | 6.0 26 32
o E e 2.0 150 189
tozL | 45 30 38
! 8.0 i 26 32
CL = 50pF (Note 4) : 20 E - ' 180 189
tezn Qutput enable time to | 4.5 i 30 38
low-1) | and high-level t — — - f*Jlr 6;0 1 e e 26 32 ns
ol ; 20 200 252
tezL  (OE—Q) | | 4.5 | 40 50
‘ C_ = 150pF (Note 4) | &0 ‘: 34 43
: 2.0 : 200 252
tozn ‘ | as | 40 50
6.0 | 34 43
C, ! Input capacitance D R 10
- Co " Output disabied capﬁt;nge "OE= Vcé ! 71 T 5 pF
Cpp . Power dissipation capacitance (Note 3) o ) | i i 57 )

Note 3 ! Cpp is the internal capacitance of the IC calculated from operation supply current under no-foad conditions. {per latch)
The power dissipated during operation under no-load conditions is calculated using the following formula:

Po = Cep * Voc? * fitlee * Vee
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MITSUBISHI HIGH SPEED CMO0S

M74HC373P
M74HC373DWP

OCTAL 3-STATE NONINVERTING D-TYPE TRANSPARENT LATCH

TIMING REQUIREMENTS (Vo = 2~6v, T, = —40~+85C)

" Limits !
Symbol Parameter Test conditions 25T —40~+85C Unit
. ) VeelV) | Min | Typ Max | Min | Max
2.0 80 101
tw Latch enable pulse width 4.5 16 20 ns
N 6.0 14 17
; | ;
¢ D setup time with i 0 75 %0 !
su respect to LE -5 15 18 [ ns
6.0 13 [ 16 |
. D hold time with 2.0 50 { 60
h respect to LE 4.5 10 i 12 ‘ ns
6.0 9 | [
Note 4 . Test Circuit Parameter] SW 1 SW 2
tTLH! ’THL
INPUT Vee OUTPUT Vee toLi: ton Open Open,
T | tez Closed Open
Ro =1k tenz Open | Closed
Swi tezL Closed Open
PG DuUT tpzn Open Closed
Sw2
(1} The pulse generator (PG) has the foliowing
500 GND Co R = 1kQ characteristics (10%~90%): ty = 6ns, t{ = 6ns
L (2} The capacitance C,_ includes stray wiring
capacitance and the probe input capacitance.
TIMING DIAGRAM
Vee Vee
GND GND
90% Vou Vee
0% °
Q 50% 50%
19
¥ |10% 10% Vou GND
trim true
Vce
—\ [i Vee GND '
OE 50% 50%
GND
tezy teLz
Vee
. o /—
10% Vou GND
tozn terz
90% Von Vou
Q 50%
VOL
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