H D 7 4 L s 8 5 @®4-bit Magnitude Comparators

This four bit magnitude comparator performs comparison of
straight binary and straight BCD (8-4-2-1) codes. Three fully
decoded decisions about two 4-bit words (A, B} are made and
are externally available at three outputs. This device is fully
expandable to any number of bits without external gates.
Words of greater length may be compared by connecting
comparators in cascade. The A>B, A<B, and A=B outputs
of a stage handling less-significant bits. The stage handling the
least-significant bits must have a high-level voltage applied to
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EFUNCTION TABLE
Inputs Cascading inputs Outputs
As, Bs Az, B A, Bi Ao, Bo A<B A<B A =B >B A<B =B
As>Bs X X X x x X H L L
A3< B3 X X X X X X L H L
A3=Bs A2>B: X X X X X H L L
A3=Bs3 A< B2 X X X X X L H L
A3=Bs A2=B2 Ai>B X X X X H L L
A3;=Bs A2=B: A< B X X X X L H L
As= B3 A2=B: Ai=B Ao> Bo X X X H L L
A3=Bs A2=B: Ai=B Ac<Bo X X X L H L
A3=Bs A2=B: Ai=B) Ao=Bo H L L H L L
A3=Bs A2=B: Ai=B Ao=Bo L H L L H L
As=Bs A2=B: Ai=B) Ao=Bo X X H L L H
A3=Bs A2=B: A1=B; As=Bo H H L L L L
A3=Bs Az=B: A1=B: Ao=Bo L L L H H L
H; high level, L; low level, X; irrelevant
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HD74LS85

BMELECTRICAL CHARACTERISTICS (Ta=-20~+75C)

Item Symbol Test Conditions min typ* max Unit
Vin 2.0 - - A
Input voltage
Vie - - 0.8 A
Vou Vece=4.75V, Vin=2V, Vit =0.8V, o= —400uA 2.7 - - \Y
Output voltage v Vee=4.75V, V=2V Jor=4mA - - 0.4 v
| vu=0.8v JoL=8mA - = 0.5
A<B, A>B Inputs - - 20
Iy Vee=5.25V, Vi=2.7V A
Other inputs - - 60
A<B,A>B Input - - —0.4
Input L Vee=5.25V, Vi=0.4V mA
current Other inputs — -~ —1.2
A<B, A>B Inputs - - 0.1
Ii Vcce=5.25V, Vi=TV mA
Other inputs | - - 0.3
Short-circuit output current Ios Vec=5.25V —20 - —100 | mA
Supply current * * Icc Vee=5.25V - 10.4 20 mA
Input clamp voltage Vik Vec=4.75V, Lix=—18mA - - -1.5 \
* Veo=5V, Ta=25°C
** Jcc is measured with outputs open, A=B grounded, and all other inputs at 4.5V.
BSWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)
Item Symbol Inputs Qutputs Number of gate levels Test Conditions min typ max Unit
1 - 14 -
Any A
A<B,A>B 2 - 19 -
trLy or ns
3 - 24 36
B data Input
A=B 4 - 27 45
1 - 11 -
Any A
A<B.A>B 2 - 15 -
tPHIL or ns
Propagation 3 C.=15pF. - 20 30
B data Input
delay time A=B 4 RL=2kQ - 23 45
tPLH A<Bor A=B A>B 1 - 14 22 ns
tPHL A<Bor A=B A>B 1 - 11 17 ns
trLu A=B A=B 2 - 13 20 ns
tPHL A=B A=B 2 - 13 26 ns
Ly A>Bor A=B A<B 1 - 14 22 ns
tPHL A>Bor A=B A<B 1 - 11 17 ns
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MTESTING METHOD
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Input pulse; 177 y<15ns, 77 <60,

PRR=1MHz, duty cycle=50%

Cy includes probe and jig capacitance.

. All diodes are 152074 @.

2) Testing Table

Waveform

—t

Toput
w%,i

pm— tpL

90
1.3V

In-phase Qutput
A L3V

b P01

Out —of -phase Owtput
4 1.3V

13V
e t Pt —ad

bm-~1

L3V

Vou

Inputs Output Waveforms
ltem A | Bs | A | B: | A | Bi | A | Bo |A>B|A=B|A<B|A>B|A=B|A<B
IN | 45V | 45V | GND | GND | GND | GND | GND | GND | GND | GND | A - B
45V | IN | GND | 4.5V | GND | GND | GND | GND | GND | GND | GND | B - A
GND | GND | IN | 4.5V | 4.5V | GND | GND | GND | GND | GND | GND | A - B
GND | GND | 4.5V | IN | GND | 4.5V | GND | GND | GND | GND | GND | B - A
GND | GND | GND | GND | IN | 4.5V | 4.5V | GND | GND | GND | GND | A - B
GND | GND | GND | GND | 4.5V | IN | GND | 45V | GND | GND | GND | B - A
e GND | GND | GND | GND | GND | GND | IN | 4.5V | 45V | GND [ GND | A - B
et GND | GND | GND | GND | GND | GND | 4.5V | IN | GND | GND | 4.5V | B - A
GND | GND | GND | GND | GND | GND | IN | 45V | GND | 4.5V | GND | - A B
GND | GND | GND | GND | GND | GND | 4.5V | IN | GND | 4.5V | GND | B A -
GND | GND | GND | GND | GND | GND | GND | GND | IN | GND | GND | - -z B
GND | GND | GND | GND | GND | GND | GND | GND | GND | IN | GND | B A B
GND | GND | GND | GND | GND | GND | GND | GND | GND | GND | IN | B - -
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PACKAGING INFORMATIONS 7-90-20

Factory orders for circuits described in this databook should HD 74LS00 P

L— Package ; Plastic DIP ; letters P

include a three-part type number as explained in the follow-
ing example.

BPlastic DIP

Cerdip ; non-letters
Circuit description
Prefix : HD : Hitachi Digital IC
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PACKAGING INFORMATIONS

T-90-20
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