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MITSUBISHI HIGH SPEED CMO0S

M74HCTO4P/FP/DP

HEX INVERTER WITH LSTTL-COMPATIBLE INPUTS

DESCRIPTION
The M74HCTO04 is a semiconductor integrated circuit con-
sisting of six inverters.

FEATURES

® TTL level input V| =0.8V, max V,y;=2.0V, min

® High-speed: 10ns typ. (C_=15pF, Vcc=5V)

® [ow power dissipation: 5uW/package, max
(Veo=5V, Ta=25C, quiescent state)

® Capable of driving 10 74LSTTL loads

® Wide operating temperature range: Ta=—40~-+85C

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

FUNCTIONAL DESCRIPTION

Use of silicon gate technology allows the M74HCT04 to
maintain the low power dissipation and high noise margin
characteristics of the standard CMOS logic 40008 series
while giving high-speed performance equivalent to the
74LS04.

As the inputs are TTL level, the device can be used as a
level converter from LSTTL to high-speed CMOS. In that
case, no pull-up resistors are required.

Buffered outputs Y improve input-to-output transfer charac-
teristics and reduce to a minimum output impedance varia-
tions with respect to input voltage variations.

When input A is high, the output Y will become low, and
when input A is low, the output Y will become high.

PIN CONFIGURATION (TOP VIEW)

INPUT A1 —-E 14]  Vee
OUTPUT Y1 ._E& %E.—As INPUT

NPT A2 —[3]

OUTPUT Y2 E&
INPUT A3 —[5 ]

OUTPUT Y3 = E?

GND 7]

E — Y6 OUTPUT

%E +— A5 INPUT
E — Y5 OUTPUT

%E +— A4 INPUT
E — Y4 OUTNPUT

14P4

Outline 14P2N

14P2pP

LOGIC DIAGRAM (EACH INVERTER)

|NPUTAD——D<»—<>hDO_@ Y

QUTPUT

FUNCTION TABLE

Input Output
A Y
L H
H L

ABSOLUTE MAXIMUM RATINGS (Ta= —40~+85C, uniess otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~+7.0 \'4
A Input voltage —0.5~Veec+0.5 v
Vo Output voltage —0.5~Vee+0.5 v
o v <oV —20
[17%% Input protection diode current Vi > Voo 20 mA
- Vo < OV —-20
lok Qutput parasitic diode current Vo > Voo 20 mA
lo Output current per output pin +25 mA
lec Supply/GND current Vee, GND +50 mA
Pd Power dissipation (Note 1) 500 mw
Tstg Storage temperature range —65~-+150 C
Note 1 ! M74HCTO4FP, Ty = —40~+60C and T, = 60~85C are derated at —6mw/C.
M74HCTO04DP, T4 = —40~+50C and Tq = 50~85C are derated at —5mwW/C.
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MITSUBISHI HIGH SPEED CMOS

M74HCTO4P/FP/DP

HEX INVERTER WITH LSTTL-COMPATIBLE INPUTS

RECOMMENDED OPERATING CONDITIONS (Ta= —40~+85¢)

Limits
Symbol Parameter Unit
Min Typ Max

Vee Supply voltage 4.5 5.5 v
Vi Input voltage 0 Vee v
Vo QOutput voltage 0 Vee \
Topr Operating temperature range —40 +85 C
tr, t Input risetime, falltime 0 500 ns

ELECTRICAL CHARACTERISTICS (Voo = 5v£10%, unless otherwise noted)

Limits
Symbol Parameter Test conditions 25C -~40~+85C Unit
Min Typ Max Min Max
Vo=0.1v
Vip High-ievel input voltage 2.0 2.0 v
[lg| = 20uA
Vo= Vcc—0. 1V
VL Low-ievel input voltage ° e 0.8 0.8 \'
lo] = 20uA
lon = —20uA Vee—0.1 Vee—0.1
Vou High-level ouutput voltage Vi=Vy low = —4.0mA, Vgc =4.5V 4.18 4,13 v
lon = —4.8mA, Vgc=5.5V 5.18 5.13
low = 20uA 0.1 0.1
VoL Low-level output voltage V= Vy lor = 4.0mA, Voo = 4.5V Q.26 0.33 \"
lou = 4.8mA, Vgc =5.5V 0.26 0.33
[ High-level input current V)= Vee 0.1 1.0 HA
he Low-level input current V= GND —0.1 —1.0 uA
lee Quiescent supply current Vi = Vce, GND, lg=0uA 1.0 10.0 zA
Alge Maximum quiescent supply current V,=2.4v, 0.4V (Note 2) 2.7 2.9 mA
Note 2 . Only one input is set at this value and all other inputs are fixed at Voo or GND.
SWITCHING CHARACTERISTICS (Voo =5v. Ta=25¢)
Limits
Symbol Parameter Test conditions - Unit
Min Typ Max
trim Low-level to high-level and high-level to low-level 10 ns
t output transition time 10 ns
THL P i . C. = 15pF (Note 4)
toLn Low-ieve! to high-level and high-level to low-tevel 15 ns
oL output propagation time 15 ns
SWITCHING CHARACTERISTICS (vcc=5v+10%, Ta = —40~+85¢)
Limits
Symbol Parameter est conditions 25T —40~+85C Unit
Min Typ Max Min Max
trin Low-level to high-level and 15 19 ns
t ot ansition tme 15 19 ns
output transi
THL i C = 50pF {Note 4)
| Low-level to high-level and 18 24 ns
high-level to low-leve!
temL output propagation time 18 24 ns
C, Input capacitance 10 10 pF
Crp Power dissipation capacitance (Note 3) pF

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

Pb = Cpp * Voo? * fitlec * Voo

MITSUBISHI
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MITSUBISHI HIGH SPEED CMO0S

M74HCTO4P/FP/DP

HEX INVERTER WITH LSTTL-COMPATIBLE INPUTS

Note 4 : Test Circuit

INPUT Vee ouTPUT
PG DUT
500 GND C (1)The pulse generator (PG) has the following
characteristics (10%~90%): t; = 6ns, tf = 6ns
(2) The capacitance C, includes stray wiring
capacitance and the probe input capagitance.
TIMING DIAGRAM
3.0v
A
1.3v 1.3v
‘ ov
‘ trac : trin
0% %% Vo
| 0
Y L3v | 1.3v
10% c10%
‘ . oL
! terL toun
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MITSUBISHI {DGTL LOGICY 910 » [ b249s27 0012849 9 B

MITSUBISHI HIGH SPEED CMOS

PACKAGE OUTLINES

6249827 MITSUBISHI (DGTL LOGIC) 910 12848 D 1-40-20
TYPE 14P4 14-PIN MOLDED PLASTIC DIP Dimension in mm
19402 .
|

s N s 8 s I e B s B

O
6.3+0.15

| SN [ Wi g S g sma gy mmmt gy == |

. 762403 |
4.smax ]/
0.5MIN |3MIN 0.27+0:07
v ! R N
l 0.5:+0,1
>l 2.54+0.25 15584 7.6~10
TYPE 16P4 16-PIN MOLDED PLASTIC DIP Dimension in mm

+0.5
- 19 022
In e B e B cvemn B s B e B s |
o
[~
O 5
<
0|
T T 7 T O d
7.62+0.3
g T Joou {o—
! ‘ 0.5MIN [3MIN . 0.2710.07
) O 0,05
o3 2,564£0.25 0.5+0.1
. +0.3
101 - 1.5254 . 7.6-10
MITSUBISHI =51
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MITSUBISHI {DGTL LOGICYH 91D D IL&HHBE? 0012850 § l—

MITSUBISHI HIGH SPEED CMOS

PACKAGE OUTLINES
910 12850 D TZqQ. 4

6249827 MITSUBISHI (DGTL LOGIC)

i

Dimension in mm |.

- TYPE 20P4° 20-PIN MOLDED PLASTIC DIP

24105

[ —0.2 -
I::LJ"']HI"‘II_II_II_II"'IH _l

o

@) N

oy

)
Lt L T T T T T T

4.5MAX

0.5MIN |3IMIN

TYPE 24P4D 24-PIN MOLDED PLASTIC DIP

Dimension in mm

o 2.9 .
rhr‘!rﬂr‘ﬂrll_\ﬁrﬂml_l%
B
O O J
0|
l—ll—luL_[l—..ll—ll_ll__lul—.l
7.62+0.3
T 000000 )

T

2.54+0.25

i

+0.07
0.5MIN [3MIN 0.27_0.05

1.53+0.3 7.6~10

2933 6~-02
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MITSUBISHI {DGTL LOGICY

6249827 MITSUBISHI (DGTL LOGIC)

e v

91D D IEEH‘I&E? 0012857 7 r

MITSUBISHI HIGH SPEED CMOS

PACKAGE OUTLINES
91D 12851 D T-G0.20

1.9£0.2

“ARAARAR

Q

10.1+0.1

o THHHH

Il

0_4+0.I

—0.05

(0.8)

1.8+0.1

TYPE 14P2N 14PIN MOLDED PLASTIC SOP

r 3
NinislEininini,
-

Dimension in mm

A (15/1)

“AHAAHAAR

5.3:1+0.1

TYPE 16P2N 16PIN MOLDED PLASTIC SOP

Dimension in mm

7.8+0.3

© HHH He
1,27+0,15
04381
% 10.120.1 N %
e H——t—a—t H—tF A (15/1)
r_ 4°+4°
G-03 MITSUBISHI _
2934 ELECTRIC 1-53
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MITSUBISHI {D6TL LOGICH AMI_TS—UB_IS!I HIGH SPEED CMOS r
PACKAGE OUTLINES
6249827 MITSUBISHI (DGTL LOGIC) 91D 12852 D T-40-20

TYPE 20P2N 20PIN MOLDED PLASTIC SOP - Dimension in mm

"AAAARAAARE"

5.3+0.1
7.8+0.3

Q

. FEUOE b

—=0.05 |

0.1

12.640.1

1.9+0.2
(0.8)
+

A (15/1)

TYPE 24P2 24PIN MOLDED PLASTIC SOP Dimension in mm

"HARAAARAAAAR

@)
o HEHHHHEHE,
1.2740.2 0.4520.1
) 5.3+0.2
f’s
oz
mininininisinininininl) J*_ 52
i B 0.5+0.2
15.0+0.2 i #
gl B 8.1240.3
2935 6—-04%
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NITSUBISHI {DGTL LOGICY 91D D l&.auaaa? 0012853 n’r
MITSUBISHI HIGH SPEED CMOS

PACKAGE OUTLINES
6249827 MITSUBISHI (DGTL LOGIC) 91D 12853 D [HGO-Q0

TYPE 14P2P 14-PIN MOLDED PLASTIC SOP(JEDEC 150mil body)

“g R HAAH

Dimension in mm

0.175+0.075
Ean BN EE——

3.9%0.1
6+0.2

O .
THEREOR. A

0 4+0.09
1.2740.15 —0.05 +0.05

= 0.2"

@, 0.01

o

H

)

5 8.65+0.1 L'Q -«

~ 5 -
\

..r__f = s T e = S A 0.75+0.2

TYPE 16P2P 16-PIN MOLDED PLASTIC SOP(JEDEC 150mil body)

N

Dimension in mm

“O E 0,175£0.075 3
o A ﬁ
Fhuyogood, A
. 40.09
. 1.27£0.15 0.4_4.05 0-2f8:g?
S
H
E. 9.910.1 o -
o -
1 ‘H——tr—u—o—o oo 0.75+£0.2
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NiTSUBISHI {D6TL LOGICH . 91D D E249827 001265y 2 r

MITSUBISHI HIGH SPEED CMO0S

, PACKAGE OUTLINES
6249827 MITSUBISHI (DGTL LOGIC) 91D 12854 D TRGD-0

TYPE 20P2V 20-PIN MOLDED PLASTIC SOP(JEDEC 300mil body)

Dimension in mm
@

AAAARAAAARR" 2T

7.5+0.1
10.3+0.3

o L
SEEELLEEEER =
|

|, 0.240.1

+0.09
1.2740.15 0-4_0.05

+0.07

OB 00 ||

12.8+0.1

2.53+0.15

2.3

2937 6-06
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