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Hex Inverting Logic Level Down Converter

MM54HC4050/MM74HC4050

Hex Logic Level Down Converter

General Description

The MM54HC4049/MM74HC4049 and the MM54HC4050/
MM74HC4050 utilize microCMOS Technology, 3.5 micron
silicon gate P-well CMOS, and have a modified input protec-
tion structure that enables these parts to be used as logic
level translators which will convert high level logic to a low
level logic while operating from the low logic supply. For
example, 0-15V CMOS logic can be converted to 0-5V
logic when using a 5V supply. The modified input protection
has no diode connected to Vg, thus allowing the input volt-
age to exceed the supply. The lower zener diode protects
the input from both positive and negative static voltages. in
addition each part can be used as a simple buffer or inverter
without level translation. The MM54HC4049/MM74HC4049

is pin and functionally compatible to the CD4049BM/
CD4049BC and the MM54HC4050/MM74HC4050 is com-
patible to the CD4050BM/CD4050BC

Features

B Typical propagation delay: 8 ns

® Wide power supply range: 2V-6V

B Low quiescent supply current: 20 pA maximum (74HC)
B Fanout of 10 LS-TTL loads

Connection Diagrams

Dual-In-Line Package

Dual-In-Line Package
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‘ Order Number MM54HC4049J, MM54HC4050J,
MM74HC4049J,N or MM74HC4050J,N
See NS Package J16A or N16E
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MM54HC4049/MM74HC4049/MM54HC4050/MM74HC4050

Absolute Maximum Ratings (Notes 1&2)

Operating Conditions

Supply Voltage (Vcc) —0.51t0 +7.0V Min Max Units
DC input Voltage (VN) —1.51t0 +18V Supply Voltage (Vco) 2 6 \
DG Output Voltage (VouT) —0.5to Vgg+ 0.5V DC Input Voltage 0 15 \
Clamp Diode Current (1zk, lok) —20 mA Vin
DC Output Current, per pin (ioyT) +25mA DC Output Voltage 0 Vee v
DC Vg or GND Current, per pin (Icc) - +50 mA (VouT)
Storage Temp. Range (TsTa) —65°Cto +150°C Operating Temp. Range (Ta)
Power Dissipation (Pp) (Note 3) : 500 mW MM74HC —40 +85 °C
Lead Temp. (Ty) (Soldering 10 seconds) 260°C MM54HC —55 +125 °C
Input Rise or Fall Times
(ty, t9) Voc=2.0V 1000 ns
Voc=4.5V 500 ns
Vog=6.0V 400 ns
DC Electrical Characteristics (ot 4)
: Ta=25°C 74HC 54HC
Symbol | Parameter Conditions Vee Ta= —40°C 10 85°C | To= —55°C to 125°C | Units
Typ Guaranteed Limits
ViH Minimum High Level input 2.0V 1.5 1.5 1.5 v
Voltage 4.5V 3.15 3.15 3.15 \
| 6.0V 4.2 4.2 4.2 Vv
ViL Maximum Low Level Input 2.0V 0.3 0.3 0.3 \
Voltage 4.5V 0.9 0.9 0.9 \
6.0V 12 1.2 1.2 v
VOH Minimum High Level ViN=Vig or Vi .
Output Voltage lloyt] <20 pA 20v| 20| 1.9 1.9 1.9 v
45V]| 45| 4.4 4.4 4.4 \)
6.0v| 6.0 | 59 5.9 59 v
ViN=ViHorViL
liout|<4.0mA | 45V| 42| 398 3.84 37 v
llourls5.2mA | 6.0V] 67 | 548 5.34 5.2 v
VoL Maximum Low Level ViN=ViHor Vi
Output Voltage lloutl <20 pA 20v| 0} 01| 0.1 0.1 v
45v] 0O 0.1 0.1 0.1 v
6.0v| O 0.1 0.1 0.1 Vv
VIN=ViH or Vi
lloutl <4 mA 45vij 02| o026 0.33 0.4 v
llourl<52mA |6.0v| 0.2 0.26 0.33 0.4 v
IIN Maximum Input Current Vin=Vcc or GND | 60V +0.1 +1.0 +1.0 pA
ViN=15V 6.0V +05 15 £5 nA
lcc Maximum Quiescent Supply | Vin=Vcc or GND | 6.0V 20 20 40 pA
Current louT=0 pA

Note 1: Absolute Maximum Ratings are those values beyond which damage to the device may occur.

Note 2: Unless otherwise specified all voltages are referenced to ground.

Note 3: Power Dissipation temperature derating — plastic “N" package: — 12 mW/*C from 65°C to 85°C; ceramic "'J" package: — 12 mW/°C from 100°C to 125°C.

Note 4 For a power supply of 5V £10% the worst case output voltages (Von and Vo) occ
designing with this supply. Worst case Vi and Vj_occur at Voo =5.5V and 4.5V respectively. (The Vi vi

icc, loz) oceur for CMOS at the higher voltage and so the 6.0V vaiues should be used.

ur for HC at 4.5V, Thus the 4.5V values should be used when
alue at 5.5V is 3.85V.) The worst case leakage current (Iin,
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AC Electrical Characteristics voo=5v, Ta=25°C,c_ = 15pF. t,;=ty=6ns

Symbol Parameter Conditions | Typ Gua:i.'::itteed Units
tpHL tptH | Maximum Propagation Delay 8 15 ns

AC Electrical Characteristics v ;=2.0vt06.0v, C_=50 pF, t,= ;=6 ns (unless otherwise specified)

Taz25°C 74HC 54HC
Symbol Parameter Conditions | Vg A Ta=—-40°t085°C | To=—55"1t0 125°C | Units
Typ Guaranteed Limits
tPHL tPLH | Maximum Propagation 2.0V 30 85 100 130 ns
Delay 4.5V 10 17 20 26 ns
6.0V 9 15 18 22 ns
tTHL trin | Maximum Output 2.0V 25 75 95 110 ns
Rise and Fall 4.5V 7 15 19 22 ns
Time 6.0V 6 13 16 19 ns
Cpp Power Dissipation (per gate) 25 pF
Capacitance (Note 5)
CiN Maximum Input 5 10 10 10 pF
Capacitance

Note §: Cpp determines the no load dynamic power consumption, Pp=Cpp Vcc? f+icc Voo, and the no load dynamic current consumption, ls=Cpp Ve f+ Icc.
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