LS TTL DN74LS Series

DN74LS85

DN74LS85

4 - bit Magnitude Comparators

B Description
DN74LS85 is a 4-bit digital comparator.

 Features

e Number of bits easily increased
® Low output impedance
e Wide operating temperature range (Ta = —20 to +75°C)

B Logic diagram
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B Recommended operating conditions

16-pin plastic DIL package

P-5

-

16-pin Panaflat package (SO-16D)

Pin configuration (top view)

Data Input  B;[1]
a<B[z]
frce a=s 3

a>[4]
a>s[5]
Outputs | A=B[6]
a<s[7]
onp[]

Data
Inputs

Parameter Sym Min Typ Max Unit
Supply voltage Vce 4.75 5.00 5.25 v
I —400 A
Output current o £
Iov 8 mA
Operating temperature range Topr —20 25 75 T
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LS TTL DN74LS Series DN74LS85

B DC characteristics (Ta=—20~+75TC)

Parameter Sym Test conditions Min { Typ*| Max | Unit
Vin 2.0 \Y%
Input voltage
Vi 0.8 \Y
Vec=4.75V, Iou=—400uA
Y cc . » lon A . . v
ow V=2V, Vi =0.8V 27| 3.4
Output voltage Vor1 Vec=4.75V Io,=4mA 0.25 | 0.4 A%
V=2V
Vo2 Vi=0.8V Io,=8mA 0.35 0.5 \%
Inputs where A (B, A)B I Vee=5.25V 20 KA
Other inputs " Vi=2.7V 60 A
Input Inputs where A (B, A) B I Vee=5.25V —0.4| mA
current Other inputs - Vi=0.4V —1.2| mA
Inputs where A (B, A) B I Vee=5.25V 0.1 mA
Other inputs ' Vi=7V 0.3 | mA
Output short circuit current** Ios xg‘i__—_bsv‘zsv —15 —100 | mA
Input clamp voltage Vi KC=C i;‘;“?‘:’ —1.5 A%
Supply current*** Iec Vec=5.25V 10. 4 20 mA

* When constant at Ve = SV, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
*** [~c is measured with all outputs open, A = B input terminal grounded, and 4.5V applied to other input terminals.

8 Switching characteristics (Vcc=5V, Ta=25T)

I

Parameter Sym Inputs Outputs | Gate level | Test conditions | Min | Typ | Max | Unit
1 14 ns
Any A or A<B 2 19 s
trLu B data A>B u
Input 3 24 36 ns
A=B 4 27 45 ns
1 11 ns
Any A or A<B 2 15 ns
teuL B data A>B
Input 3 20 30 ns
A=B 4 23 45 ns
Propagation A<B or CL=15pF
delay time teLy A—B A>B 1 RL=2k 14 22 ns
touL ﬁig or | ASB 1 1m | 17 | ns
tpLH A=B A=B 2 13 20 ns
tpuL A=B A=B 2 13 26 ns
ts | AZB°" | A<B 1 14 | 22 | ns
ten ﬁzg or A<B 1 11 17 ns
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LS TTL DN74LS Series DN74L585
¥ Switching parameter measurement information
1. Measurement circuit 2. Waveforms
Out
Ve put t '
T i
= 3v
Fm———fo———————- 50%
45V i Re 1 13V KLyos
5 : : Input £l0% oV
t.-‘;:: As A>B - 2i-0i-bi
S5 Bl ¢ L aRal el '
2'2 E Out : lCL l t V.,
Pulse < 8 r put ;I; ! OH
generator[4—'C < o~ L e e e i1 In-phase output 13V 1.3V
- O t !
5E acp A=B (ﬁSame load circuit as above | o Vou
5 8 E An Ot Reverse-phase teun
o 2 A>B A<B Same load circuit as above] output Vou
2 T 1.3V 13V
VOL
Notes

1. Cy includes probe and tool floating capacitance.
2. Diodes are all MA161 or equivalent.

3. Table of measurement conditions

1. Input waveform: t; < 15ns,

t¢ £ 6ns, PRR = IMHz,

duty cycle = 50%.

trLn

Para- DC inputs Output waveforms
meter | A, Bs; A B, Ay B, Ao B, |[A>B|A=B|A<B|[A>B|A=B|A<B
IN | 4.5V | 4.5V | 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 |4.5V | GND | GND | GND | B A
GND | GND | GND | GND | GND | GND | IN | 4.5V |45V | GND [GND | A B

ten. [TGND | GND.| GND | GND | GND | GND [ 4.5V | IN | GND | GND | 4.5V | B A
GND | GND | GND | GND | GND | GND | IN | 4.5V | GND | 4.5V | GND A B
GND | GND | GND | GND | GND | GND | 4.5V | IN [ GND |45V | GND| B A
GND | GND | GND | GND | GND | GND | GND | GND | IN | GND | GND 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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LS TTL DN74LS Series DN74L585
M Truth tables
Inputs Previous stage direct coupled inputs Outputs

A;, Bs A;, B; A, B, Aq, Bo A>B A<B A=B >B A<B A=B
A3 >B; X X X X X X H L L
As< Bs % X X X X X L H L
A;=B; A;>B,; X X X X X H L L
A;=B; A;<B; X X X x X L H L
A;=B; | A;=B; | A >B, X x X X H L L
A;=B; A;=B; A;<B, X X X X L H L
A3;=B; A;=B; A =B, Ao >Bg X X X H L L
A;=B; A,=B, A, =B, Ay<Bg X X X L H L
A;=B; A,=B, A =B, A¢=DBg H L L H L L
A;=B; A;=B, A, =B, Ay=Bop L H L L H L
A;=B3 A;=B; A, =B, Ao=Bo L L H L H L
A;=B; A;=B,; A =8B, Ay=B, X X H L L H
A3;=Bs; A,=B; A =B, Ay=B, H H L L L L
A3;=B; A,=B, A, =B, Ao=B, L L L H H L

Notes

1. H: HIGH voltage level.

2. L: LOW voltage level.

3. X: Either HIGH or LOW; doesn’t matter.

I
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