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D2684, DECEMBER 1882 —-REVISED JUNE 1889

® Package Optlons Include Ceramic Chip
Carrlers, and Standard Plastic and Ceramic
300-mii DIPs

® Dependable Texas Instruments Quality and
Retiability

description

These four-bit magnitude comparatars perform

comparison of straight binary and straight BCD '

{8-4-2-1) codes. Three fully decoded decisions
about two 4-bit words (P, Q) are made and are
externally available at three outputs. These
devices are fully expandable to any number of
bits without external gates. Words of greater
length may be compared by connecting
comparators in cascade. The P>Q, P<Q, and
P =Q outputs of a stage handling less significant
bits are connected to the corresponding P>Q,
P<Q, and P= inputs of the next stage handling
more significant bits. The stage handling the
least significant bifs must have a high-level
voltage applied to the P=Q input. The cascading
path of the 'HC85A is implemented with only a
two-gate-level delay to reduce overall
comparison times for long words.

The SN54HCB85A is characterized for operation
over the full military temperature range of

—-BB°C to 125°C. The SN74HC8HA is

characterized for operation from —40°C. to
85°C.
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$ This symbol Is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12,

Pin numbers shown are for J and N packages.
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logic diagram (positive logic)
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SN54HCB85A, SN74HCB5A
4-BIT MAGNITUDE COMPARATORS

FUNCTION TABLE ,.T. 45 17
COMPARING CASCADING
INPUTS INPUTS OuTPUTS

P3, 03| P2, 02| P1,01 [ P0,00] P>a P<a@ P=a] P>@ P<a P=Q

P3>03 X X X X X . X H L L

P3<Q3 X X X X X X L H L

P3=Q3| P2>02 X X X X X H L L

P3=0Q3| P2<Q2 X X X X- X L H L

P3=0Q3| P2=02] P1>Q1 X X X X H L L

P3=Q3| P2=q2| P1<Q1 X X X X L H L

P3=Q3| P2=02| P1=Q1 | PO>Q0 X * X H L L

P3=Q3{ P2=02] P1=Q1 | PO<QO X X X L H L

P3=Q3{ P2=0Q2| P1=Q1 | PO=Q0 H L L H [ L

P3=Q3] P2=Q2| P1=Q1 { PO=0Q0 L H L L H L .

P3=Q3| P2=02] P1=a1 | PO=Q0 X X H L L. H

P3=Q3{ P2=q2| P1=Q1 | FO=0Q0 H H L L L L

P3=03| P2=02] P1=01 | PO=Q0 L L L H H L )

absolute maximum ratings over operating free-air temperature rangef

Supply voltage, VCC v« v vvvvevenrrnnens et te ettt et e, -06Vto7V
Input clamp current, liK (V] < O or V| >Vee) v Creenn e +20 mA
Qutput clamp current, oK (VO < 0orVo > V) ««v v vt e teeme i . £20 mA
Continuous output current, g (Vg = 0 to Vcc) et ren N ereae e . 26 mA
Continuous current through Vo or GND pins . ...... it a e e +50 mA
Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK orJpackage ... .......000 s . 300°C
Lead temperature 1,6 mm (1/16 in) from case for 10 s: Npackage .........c..vve.v.. 260°C

Storage temperature FANGE .+ .« .o v s e avee s e oroeasetrnroenasneensnas —65°Cto150°C

1t Stressas beyond those listad under "*absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings

only, and functional operation of the device at these or any ather conditions beyond thosse indicated under "'reci ded
conditions’’ is not i

B g

P 6 to absc rated conditions for extended periods may affect device reliability.

lad B

recommended operating conditions
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SNE4HC85A SN74HC85A uNIT
MIN NOM MAX | MIN NOM MAX

Vee Supply voltage ] 2 5 [3 2 5 8 v

Vee =2V ) 1.5 1.6 R
V|H High-level input voltage Vee =456V 3.15 - 316 - v

Vec =6V ) 4,2 4.2

Vee =2V (o] 0.3 (] 0.3
Vit Low-level input voltage ‘| Ve = 46 V¢ o - - 0.9 (o] 0.9 v

Vec = 68V 0 1.2 0 1.2
V) Input voltage 4] - Vee 2] Vee v
Vg Output voltage 0 Vee 0 Vee v

Veg =2V 0 1000 0 1000
te  Input transition (rise and fall) times | Voc = 4.8V (4] 8500 o 500 ns

Vecg =8V 0 400 [ 400
TA Oparating free-alr temperature —565 125 | —40 85 °C

as WP ,
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elactrical characteristics over recommended

operating free-air temperature range {unless otherwise

noted)
Ta = 26°C SNB4HCE5A | SN74HC85A
PARAMETER TEST CONDITIONS vee uim A o A | WiN max | i wax] UM
2v | 1.9 1.998 1.9 1.9 -
Vi=ViHorViL, loH = ~20 gA 45V 4.4 4499 4.4 4.4
VoH 6V | 5.9 5.999 5.9 5.9 v
Vi = ViHor Vit, loH = —4 mA 45V [ 3.98 4.30 3.7 3.84
Vi =Vigor Vi, l1oH = —5.2 mA 6V | 648 65.80 6.2 5.34
2 ) 2V 0.002 0.1 GX) 0.1
: Vi = Viyor Vi, loL = 20 4A 45V 000t 0.1 01 0.1
VoL ] 8V 0.001 -~ 0.1 0.1 0.1 v
I Vi =ViHor Vi, loL = 4 mA 45V 0.17 0.28 0.4 0.33
2 Vi = ViHor Vi, lgL = 5.2 mA 8V 015 0.28 i 0.4 0.33
) Vi = Vo or 0 6V £0,1 +100 £1000° £1000 | nA
] icc Vi =Vecor0,lp =0 6V 8 160 80| A
» Ci 2to 6V 3 10 10 10 pf
O
‘<° - switching characteristics over recommended operating free-air temperature range (unless otherwise
o noted), C = 50 pF (see Note 1) .
s FROM 0 Ta = 26°C SNGAHCBEA | SN74HCS5A
@ | panaeren {INPUT) {OUTPUT) VeC  "min TvF MAX | MIN MAX | M MAX ] UV
P>Q 2v 80 230 345 280
tpd AnyPorQ or 4BV 26 48 69 58 | MHz
P<Q 8V 22 39 §9 49
2V 86 200 300 250
tod AnyPorQ P=0Q 45V 22 40° €0 50| ns
8V 19 34 51 43
P<Q 2v 63 176 260 220
tpd or P>Q 48V 21 41 68 60| ns
P=Q 6V 18 33 46 ag
P>Q 2v 72 175 260 220
tpd or P<Q 45V 24 41 58 - 60 ns
P=Q 8V 20 33 48 39
-2V 51 145 215 185
tod P=a P=Q 45V 17 29 43 a7 | ns
8V 14 25 37 31
2v 38 718 110 95
t Any 45V 8 16 22 19] ns
8V 6 13 19 18
E CE Power dissipation capacitance No load, T4 = 25°C 80 pF typ
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
T }
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