MITSUBISHI HIGH SPEED CMO0S

M74HCOSP/FP/DP

HEX INVERTER WITH OPEN-DRAIN OUTPUTS

DESCRIPTION
The M74HCO5 is a semiconductor integrated circuit con-
sisting of six inverters with open-drain outputs.

FEATURES

® Open-drain outputs

® High-speed: 8ns typ. (C_.P=15pF, Vcc=5V)

® Low power dissipation: 54W/package, max
(Vec=5V, Ta=25C, quiescent state)

High noise margin: 30% of Ve, min (Vgc=4.5V, 6V)
Capable of driving 10 74LSTTL loads

Wide operating voltage range: Vgc=2~6V

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 M74HCO05 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
74L805.

Open-drain outputs allow a versatile selection of high out-
put impedances by connecting external load resistors.

This enables “AND ties” which are not possible using nor-
mal gates. When input A is high, the output Y will become
low, and when A is low, Y will become high.

Note that this IC differs from the 74LS05 and a voltage
higher than Vcc can not be applied to the output.
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MITSUBISHI HIGH SPEED CMO0S

M74HCOSP/FP/DP

HEX INVERTER WITH OPEN-DRAIN OUTPUTS

ABSOLUTE MAXIMUM RATINGS (T2 = —40~+85C, unless otherwise noted)

Symbol Parameter Conditions Ratings I unit
Vee Supply voltage —0.5~+7.0 v
A input voltage —0.5~Vgct0.5 v
Vo Output voltage —0.5~Vce+0.5 v

o v, <oV —20
1% Input protection diode current V> Veo 20 mA
- Vo < 0V —20

lok QOutput parasitic diode current Vo > Voo 20 mA
lo Output current per output pin +25 mA
lcc Supply/GND current Ve, GND +50 mA
Pd Power dissipation (Note 1) : 500 mw
Tstg Storage temperature range —65~+150 C

Note 1 : M74HCO5FP, T4 = —40~+60C and T4 = 60~85°C are derated at —6mwW/T.
M74HCOSDP, T3 = —40~+50C and Ty = 50~85C are derated at —5mw/C.
RECOMMENDED OPERATING CONDITIONS (4= —40~+85¢)
Symbol Parameter Limits Unit
Min Typ Max
Vee Supply voltage 2 6 \%
Vv, Input voltage 0 Vece \
Vo Output voltage 0 Vece \
Topr Operating temperature range —40 +85 C
Ve = 2.0V 0 1000
tr, tf Input risetime, falitime Voo = 4.5V 0 500 ns
Vec = 6.0V 0 400
ELECTRICAL CHARACTERISTICS
Limits
Symbol Parameter Test conditions 25C —40~+85C Unit
VeelV) Min Typ Max Min Max
2.0 1.5 1.5
Vo=0.1V
Vin High-level input voltage 4.5 3.15 3.15 v
[lpl = 20uA
6.0 4.2 4.2
2.0 0.5 0.5
Vo = Vee—0.1V
VL Low-level input voltage 4.5 1.35 1.35 v
llo| = 20A
6.0 1.8 1.8
loL = 20¢A 2.0 0.1 0.1
low = 20uA 4.5 0.1 0.1
VoL Low-level output voltage Vi= Vi lo, = 20uA 6.0 0.1 0.1 v
loL = 4.0mA 4.5 0.26 0.33
loo = 5.2mA 6.0 0. 26 0.33
hu High-level output current V=6V 6.0 0.1 1.0 A
[T Low-level input current V=0V 6.0 —0.1 —1.0 A
lo Maximum output leakage current \\:: ; z:tz zz ; \(/;jD g g _g : _2 g uA
lce Quiescent supply current V)= V¢e, GND, lp=0uzA 6.0 1.0 10.0 uA
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MITSUBISHI HIGH SPEED CMOS

M74HCOSP/FP/DP

HEX INVERTER WITH OPEN-DRAIN OUTPUTS

SWITCHING CHARACTERISTICS (Voc =5v, Ta=25¢)

Limits
Symbol Parameter Test conditions - Unit
Min Typ Max
t High-level to low-level output transition ti A= 1k0 10
igh-level to low-level o nsition time
THL gh-lev we utput tra C = 15pF {Note 3) ns
teLn Low-level to high-level and high-levet to tow-level R = 1k{}, C_=5pF (Note 3) 20 ns
teHL output propagation time R.=1k{}, C_= 15pF (Note 3) | 14 ns
SWITCHING CHARACTERISTICS (voc =2~6v, Ta = —40~+85T)
Limits
Symbol Parameter Test conditions 25T —40~+4-85C Unit
VeelV) Min Typ Max Min Max
, 2.0 75 | 95
High-level to low-level
tral o 4.5 15 19 ns
output transition time
6.0 13 16
2.0 115 145
t Low-level to high-level and  Ru=ka 4.5 23 29 ns
PLH C. = 50pF {Note 3) :
6.0 20 25
high-level to low-level
i 2.0 85 105
tenL | output propagation time 4.5 17 21 ns
6.0 14 18
C Input capacitance 10 10 pF
Co Output capacitance A= GND 10 10 pF
Cer Power dissipation capacitance (Note 2} 8 pF

Note 2 : Cppis the internal capacitance of the IC calculated from operation supply current under no-load conditions. (per gate)
The power dissipated during operation under no-load conditions is calculated using the following formula:
Po = Cpp * Vcc2 * fitlec * Vec

Note 3 : Test Circuit

INPUT Vee  OUTPUT  Vee

[ a
PG DUT J

500 GND lCL (1)The pulse generator (PG) has the following

characteristics (10%~90%): tr = 6ns, tt = 6ns
(2) The capacitance C_ includes stray wiring
capacitance and the probe input capacitance.

TIMING DIAGRAM

Vee
A 50% 50%
GND
ten teun
—_— a0
Y 50% /
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0% 10% Vou
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26 MITSUBISHI

ELECTRIC



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
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MITSUBISHI HIGH SPEED CMOS

PACKAGE OUTLINES
910 12850 D TZqQ. 4

6249827 MITSUBISHI (DGTL LOGIC)
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6249827 MITSUBISHI (DGTL LOGIC)
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MITSUBISHI HIGH SPEED CMOS

PACKAGE OUTLINES
91D 12851 D T-G0.20
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PACKAGE OUTLINES
6249827 MITSUBISHI (DGTL LOGIC) 91D 12852 D T-40-20
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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)
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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)
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