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Technical Data

4-Bit Magnitude Comparator

This 4-Bit Magnitude Comparator compares two 4-bit
nibbles and gives a high voltage level on either the
A>Bout, A=Bouw, or A<Bout output, leaving the other two at
alow voltage level. This device also has A>Bin, and A<Bin
inputs, eliminating the need for external gates when

cascading

« Output Drive Capability: 10 LSTTL Loads

« Outputs Directly Interface to CMOS, NMOS, and TTL

¢ Operating Voitage Range: 2to 6 V
¢ Low Input Current: 1 pA

« DC, AC parameters guaranteed from -55°C to 125°C
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CASCADING .
A P i B PN s oo TRUTH TABLE
a2 Data Inputs Cascading Inputs Output
A3,B3 | A2,B2 | A1,B1| A0,BO| A>Bin | A=Bin | A<Bin| A>B | A=Bour |A<Bout
A3>B3 X X X X X X H L L
A3<B3 X X X X X X L L H
A3=B3| A2>B2 X X X X X H L L
A3=B3|A2<B2| X X X X X L L H
A3=B3| A2=B2 | A1>B1 X X X X H L L
A3=B3}| A2=B2 |A1<B1 X X X X L L H
A3=B3| A2=B2 |A1=B1|A0>B0| X X X H L L
A3=B3| A2=B2{A1=B1|A0<B0| X X X L L H
A3=B3| A2=B2 | A1=B1|A0=B0 L L L H L H
A3=B3| A2=B2 |A1=B1|A0=B0| L L H L L H
A3=B3| A2=B2 |A1=B1{A0=B0| H L L H L L
A3=B3| A2=B2 |A1=B1|A0=BO| H L H L L L
A3=B3| A2=B2 |A1=B1|A0=B0| X H X L H L
H = High Logic Level L = Low Logic Level X = Don’'t Care
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ABSOLUTE MAXIMUM RATINGS

Maximum ratings are those values beyond which damage to the device may occur.

B 9010118 0000396 436 N

Symbol Parameter Value Unit
Vece DC Supply Voltage (Referenced to GND) ~0.561t0 +7.0 \4
VIN DC Input Voltage (Referenced to GND) -1.5to Vce +1.5 \
Vour DC Output Voltage (Referenced to GND) —0.5to Vec +0.5 \
lin DC Input Current, per Pin +20 mA
lout DC Output Current, per Pin +25 mA
lcc DC Supply Current, Vce and GND Pins +50 mA
Pp Power Dissipation in Still Air, Plastic DIP 750 mW
(SOP Package)
TsTG Storage Temperature Range ~65 to +150 °c
TL Lead Temperature, 1mm from Case for 10 Seconds °c
(Plastic DIP or SOP Package) 260
GUARANTEED OPERATING CONDITIONS
Symbol Parameter Min Max Unit
Vee DC Supply Voltage (Referenced to GND) 2.0 6.0 \'
VIN, Vour | DC Input Voltage, Output Voltage (Referenced to GND) 0 Vce \Y
Ta Ambient Temperature -55 +125 °c
t Input Rise and Fall Ti Vee=2.0V 0 1000 ns
Vee=4.0V 0 500
Vee=6.0V 0 400
DC ELECTRICAL CHARACTERISTICS
Symbol Parameter Conditions Vce Guaranteed Limits Unit—]
V  |25°Cto | <85°C |<125°C
-55°C
ViH Minimum High-Level Vour =0.1 V, lioutl< 20 pA 2.0 1.5 1.5 1.5 \
input Voltage or Vout = Vec-0.1V 4.5 3.15 3.15 3.15
6.0 4.2 4.2 4.2
Vi Maximum Low- Level Vout =0.1 V,llout|=20uA 2.0 0.3 0.3 03 \Y
Input Voltage or Vout = Vec—0.1V 4.5 0.9 0.9 0.9
6.0 1.2 1.2 1.2
VoH Minimum High-Level ViN=ViHor VL 2.0 1.9 1.9 1.9 \"
Output Voltage llouTl< 20 nA 4.5 44 4.4 4.4
6.0 5.9 5.9 5.9
VIN = ViHor ViL, lloutl< 4.0mA 4.5 3.98 3.84 3.7
lloutl< 5.2 mA 6.0 5.48 5.34 5.2
VOL Maximum Low Level VIN = Vijor ViL 2.0 0.1 0.1 0.1 \)
Output Voltage llouTl< 20 pA 4.5 0.1 0.1 0.1
6.0 0.1 0.1 0.1
VIN = ViHor Vi, lloutl<4.0mA 45 0.26 0.33 0.40 \Y
lloutl< 5.2 mA 6.0 0.26 0.33 0.40
N Maximum Input Leakage | Vin= Vcc or GND 6.0 +0.1 +1.0 +1.0 pHA
Current
lcc Maximum Quiescent VIN = Vce or GND, llouti= 0 uA 6.0 8.0 80 160 LA
Supply Current
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AC ELECTRICAL CHARACTERISTICS over full operating conditions (C=50pF, Input ti=t=6ns)

Symbol Parameter Vee Guaranteed Limit Unit
V  [25°Cto | <85°C |<125°C
-55°C
tPLH, Maximum Propagation Delay Time, 2.0 230 290 345 ns
tPHL Input A or B To Outputs A>B or A<B 4.5 46 58 69
6.0 39 49 59
tprH, | Maximum Propagation Delay Time, 2.0 200 250 300 ns
teHL | Input A or B To Outputs A=B 45 40 50 60
6.0 34 43 51
tpH, | Maximum Propagation Delay Time, 2.0 175 220 265 ns
teHL | Input A <B or A=B to Output A>B 45 35 44 53
6.0 30 37 45
tpLH, | Maximum Propagation Delay Time, 2.0 175 220 265 ns
tpHL | Input A>B or A=B to Output A<B 4.5 35 44 53
6.0 30 37 45
teiH, | Maximum Propagation Delay Time, 2.0 145 180 220 ns
teHL | Input A =B to Output A=B 45 29 36 44
6.0 25 31 38
trun, | Maximum Output Transition Time 2.0 75 95 110 ns
ttHe | Any Output 4.5 15 19 22
6.0 13 16 19
Cin | Maximum Input Capacitance — 10 10 10 pF
CpD Power Dissipation Capacitance (Per Gate) Typical @ 25°C, Vec=5V
Used to determine the no-load dynamic power consumption, 50 pF
Pp = Cpp Voc?f + lec Vee

Lo
00 SWITCHING WAVEFORMS

GND
tPLH
MY
OUTPUT 1 0%
- —— GND
o ZRETTR LK ’] hd
Input and Output Threshold Voltage:
VT =50% Vcc for HC,1.3V for HCT,
VH= Vcc for HC, 3V for HCT
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