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4-BIT MAGNITUDE COMPARATOR

DESCRIPTION

The M54/74HC85 is a high speed CMOS 4-BIT
MAGNITUDE COMPARATOR fabricated in silicon
gate C2MOS technology. It has the same high
speed performance of LSTTL combined with true
CMOS low power consumption. This comparator
compares two 4-bit words and provides a high
voltage level on one of the A . Bout, A=Bout and
A . Bout outputs. The comparing bit number is easi-
ly expanded = v cascading several devices as
shown in the typical application. All inputs are
equipped with protection circuits against static
discharge or transient excess voltage.

B1 F1 C1
Plastic Package Ceramic Package Chip Carrier

ORDERING NUMBERS: M54HC85 F1
M74HC85 B1
M74HC85 F1
M74HC85 C1

PIN CONNECTIONS
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FEATURES (top view)
s High Speed /]
tpp= 28 ns (Typ.) at Vge= 5V 83 E [ vee
e Low Power Dissipation a<B N ] ) A3
lcc = 4 pA (Max.) at Tp = 25°C
¢ High Noise Immunity som [ g 82
VNIH = VNIL = 28% VCC (Mm) A>B IN E v:s] a2
¢ Output Drive Capability N S
10 LSTTL Loads wre ol RS
« Symmetrical Qutput Impedance a=sour ¢ ] 8!
“OH‘ = IOL = 4 mA (Mln) A<B OUTE E 40
* Balanced Propagation Delays
trin = teHL o [ e
» Wide Operating Voltage Range Dual 1 lne.
Vee (opr) = 2V to 6V CHIP CARRIER
* Pin and Function compatible zm 00 ®
with 54/74L.585 0?55 <
INPUT AND OUTPUT EQUIVALENT CIRCUIT
A=B IN B2
A>BIN A2
Vee NC NC
A>B OUT Al
A=B 0UT 81
INPUT - - ouTPUT
3
5-5829 zg g g 3
NC = No Internal Connection
7/84
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TRUTH TABLE

CASCADING INPUTS OUTPUTS
COMPARING INPUTS
A>B |A<B|A=B | A>B |A<B | A=B
A3>B3 X X X X X X H L L
A3=B3 A2>B2 X X X X X H L L
A3=B3 A2=B2 A1>B1 X X X X H L L
A3=B3 A2 =B2 A1=B1 A0 >B0 X X X H L L
L L L H H L
X X H L L H
A3=B3 A2=B2 A1=B1 A0=B0 L H L L H L
H L L H L L
H H L L L L
A3=B3 A2=B2 Al =Bt A0<BO X X X L H L
A3=B3 A2=B2 A1<B1 X X X X L H L
A3=B83 A2<B2 X X X X X L H L
A3<B3 X X X X X X L H L
X: Don’t Care
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Veo Supply Voltage [ -05t07 \
v DC Input Voltage 05t Voc +05 v
Vo DC Output Voltage -05t0 Vcg+0.5 Y o
lik DC input Diode Current + 20 mA
lok DC Output Diode Current + 20 mA
lo DC Output Source Sink Current Per Output Pin + 25 mA
lcc or IgND DC Vg or Ground Current + 50 mA
Pp Power Dissipation 500 (™) mwW
Tstg Storage Temperature - 65 to 150 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un-
der these condition is not implied.

(*) 500 mW: = 65°C derate to 300 mW by 10 mwy/°C: 65°C to 85°C.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Limit Unit
Vee Supply Voltage 2t06 v
Vi Input Voltage 0 to Vog A
Vo Output Voltage 0to Voo \
. 74HC Series - 40to 85 o
Ta Operating Temperature 54HC Series ~55 10 125 C
2V 0 to 1000
tr, t Input Rise and Fall Time Vee § 4.5V 0to 500 ns
6 V 0to 400
DC SPECIFICATIONS
Ta = 25°C —40to0 85°C |- 55t0125°C
Symbol Parameter Veec | Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
ViH High Level Input | 2.0 15 — — 1.5 — 1.5 —
Voltage 45 315, — — | 815} — [815 | — v
6.0 4.2 — - 4.2 — 4.2 —
ViL Low Level input 2.0 — — 105 — | 05 — |05
Voltage 4.5 — — 1.35 — 1.35 | — 1.35 \
6.0 — — |18 — | 1.8 — |18
. Vi lo
VoH High Level Output| 2.0 1.9 2.0 — 1.9 — 1.9 —
Voltage 45 | Viy —20u4A |44 | 45 — |44 — | a4 — v
6.0 or 59 ! 6.0 — |59 — |59 —
45| viL _40mA | 418 | 431 | — |413| — |410| —
6.0 -52mA | 568 | 5.8 — |563| — |560 | —




DC SPECIFICATIONS (Continued)

Ta = 25°C - 4010 85°C | -55t0125°C
Symbol Parameter Vce | Test Condition 54HC and 74HC 74HC 54HC Unit
Min. = Typ. | Max. | Min. | Max. | Min. | Max.
Vi lo
Vou Low Level Output | 2.0 — 0 0.1 — 101 0.1
Voltage 45 | Viy 20 4A — 0 |01 — |01 — 101
6.0 | or . - 0 |01 — Jo1 | — Jo1 |V
45 ViL 4.0 mA - 0.17 | 0.26 — 0.33 — 0.40
6.0 5.2 mA — i 0.18 | 0.26 — 0.33 - 0.40
Iy Input Leakage 6.0 | V| = Vg or GND — — +0.1 — +1 +1 uA
Current
lcc Quiescent Supply | 6.0 | V| = Vgc or GND — — 4 — 40 80 pA
Current

AC ELECTRICAL CHARACTERISTICS (Voo =5V, Ta=25°C, C| = 15pF, Input t;=1t;=6ns)

54HC and 74HC
Symbol Parameter MIN. VP MAX. Unit
LA Output Transition Time 4 8 ns
tTHL
tpLH Propagation Delay Time
tPHL (A, B, - OUT) 2 ¢ ne
tpLH Propagation Delay Time
tPHL (CASCADE - OUT) 12 ‘ 20 ns
AC ELECTRICAL CHARACTERISTICS (C_=50pF, Input t,=t;=6ns)
Ta = 25°C —40to 85°C |- 55t0125°C
Symbol Parameter Vee | Test Condition 54HC and 74HC 74HC 54HC Unit
Min. | Typ. | Max. | Min. | Max. | Min. | Max.
2.0 — 22 75 —_ 90
trH Output Transition | 4.5 — 8 15 — 18
tru. | Time 6.0 — 71 13| — 16 ns
Propagation Delay| 2.0 — 140 | 235 — 285
tPLH Time 4.5 — 30 a7 — 57 ns
tpHL | (A, B, - OUT) 6.0 — 26 40 — 49
Propagation Delay| 2.0 — 60 120 — 145
tpy | Time 45 — 15 24 — 29 ns
tPHL (CASCADE - OUT)| 6.0 — 13 21 — 25
Cin Input Capacitance — 5 10 — 10 pF
Crp (") | Power Dissipation 28 | pF
Capacitance

Note (*) Cpp is defined as the value the IC’s of internal equivalent capacitance which is calculated from the operatlrnig
current consumption without load.

140



