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XD74LS85 DIP-16

Thisfour 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
deviceisfully expandable to any number of bits without external gates. Words of greater length may be compared by
connecting comparatorsin 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 the A 3 B input. The cascading path
isimplemented with only atwo-gate-level delay to reduce overall comparison times for long words.
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XD74LS85 DIP-16

Function Table

Inputs Cascading Inputs Outputs
As, B3 Az, B> Aq, Ba Ao, Bo A>B A<B A=B A>B A<B A=
Az > B3 X X X X X X H L L
A3z < Bs X X X X X X L H L
Az = Bs Az > B X X X X X H L L
Az = B3 A2 < B X X X X X L H L
Az = B3 A2=B> A1 >B; X X X X H L L
A3:B3 A2=Bz A1<Bl X X X X L H L
A3:B3 A2:Bz A;L:Bl A0>Bo X X X H L L
Az = B3 Az =B A1=B1 Ao < Bo X X X L H L
Az = B3 A2=B> A1 =B; Ao = Bo H L L H L L
A3:B3 A2=Bz A1:Bl A():Bo L H L L H L
A3:B3 A2:Bz A;L:Bl A():Bo X X H L L H
Az = B3 Az =B A1=B1 Ao = Bo H H L L L L
Az = B3 A2=B> A1 =B; Ao = Bo L L L H H L

H; high level, L; low level, X; irrelevant
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Absolute Maximum Ratings
Item Symbol Ratings Unit
Supply voltage Vee 7 Y
Input voltage ViN 7 \%
Power dissipation P+ 400 mwW
Storage temperature Tstg —65 to +150 °C

Note:

Voltage value, unless otherwise noted, are with respect to network ground terminal.
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Recommended Operating Conditions

Item Symbol Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \%
Output current low — — ~400 HA
loL —_ —_ 8 mA
Operating temperature Topr -20 25 75 °C
Electrical Characteristics
(Ta=-20to +75°C)
Item Symbol min. typ.* max. Unit Condition
Viy 2.0 — — Y,
Input voltage
Vi — — 0.8 \Y,
Vou 57 . . v ?gicz—jl.gg :AVlH =2V,V_ =08V,
Output voltage
VoL — — 0.4 Vv loo=4mA | Vcc =475V, V=2V,
— — 0.5 lo. =8 mA ViL=08V
A <B.A>B — — 20
inputs I HA Vee=5.25V,V,=2.7V
Other inputs — — 60
A<B,A>B
'Cr::;‘;m inputs I - B 04 MA | Vec=525V,V, =04V
Other inputs — — -1.2
A <B.A>B — — 0.1
inputs Iy mA Vee=5.25V,V, =7V
Other inputs — — 0.3
f::;gr']‘t”rcu't output los 20 | — | <100 | MA |Vec=525V
Supply current** Icc — 10.4 20 mA Vcc=5.25V
Input clamp voltage V ik — — -1.5 V Vee=4.75V, In =-18 mA

Note:

*Vec =5V, Ta=25°C

** |oc is measured with outputs open, A = B grounded, and all other inputs at 4.5 V.

Switching Characteristics

(Vee =5V, Ta=25°C)

Item Symbol Inputs Outputs Number of | min typ. max. Unit Condition
gate levels
1 — 14 —
o Any A or A<B,A>B 2 — 19 —
B data input 3 — 24 36
A=B 4 — 27 45
1 — 11 —
oL Any A or A<B,A>B 2 — 15 _
Propagation B data input 3 — 20 30 ns | CL=15PF,
delay time A=B 4 — 23 45 RL=2kQ
tpHL A<Bor A>B 1 — 14 22
tPHL A=B 1 — 11 17
tpLH A=B A=B 2 — 13 20
tpHL 2 — 13 26
teLH A>Bor A<B 1 — 14 22
tPHL A=B 1 — 11 17




XD74LS85 DIP-16

Testing Method

Test Circuit

Vce Output
4.5V o Op

A3 RL
Bs A>B ¢

i CL '

re || o & 5

Zout = 50Q ALl et
B1 Output

Ao
Bo

A=B Same as Load Circuit 1. |
Output

See Testing Table

A<B Same as Load Circuit 1. |
A<B

Jj A>BJU

Notes: 1. C, includes probe and jig capacitance.
2. All diodes are 1S2074(H).

Waveform
Lk tTHL
90% 90% \ 3V
Input 13V 13V
10% L 10% oV
oy ~ tpHL
Vo
In phase output /1_3 Vv 13 V\
® / — VoL
tPHL - tpLH .
\ /7 VoH
Out of phase output \1-3 \% 1.3 V/
(B) VoL

Note: Input pulse; tr g < 15 ns, try < 6 ns, PRR = 1 MHz, duty cycle = 50%
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Testing Table

ltem Inputs Output waveforms
As | Bs | A, | B2 | AL | Bi | Ao | 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 | 45v | GND |GND |GND |GND | GND | GND | GND | B — A
GND |[GND | IN |[45v |45v | GND | GND |GND | GND | GND | GND | A — B
GND | GND [ 45v | IN |GND | 45v | GND |GND | GND | GND | GND | B — A
GND | GND | GND [GND | IN | 45v [45v | GND| GND [ GND | GND | A — B
GND | GND | GND | GND [ 45v | IN |[GND | 45v | GND | GND | GND | B — A
::': GND | GND | GND | GND [ GND [GND | IN | 45v | 45v [ GND | GND | A — B
GND | GND | GND | GND | GND | GND | 45v | IN | GND | GND | 45v | B — A
GND | GND | GND [ GND | GND | GND | IN [45v | GND | 45v | GND | — A B
GND | GND | GND | GND | GND | GND | 45v | 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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Package Dimensions
DIP

JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ] |
P-DIP16-6.3x19.2-2.54 | PRDP0016AE-E | DP-16FV | 1.059 |
D
16 9

11111 r1rird
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) ®
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0.89 by
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\ Reference Dimension in Millimeters

] < Symbol [ Nom o
7 < €1 — | 762 —

- b — | 192 | 2032

E — | 63 74

L } A — | — | 506
- A | 051 | — | —

by 0.40 0.48 056
e : bs — | 130 —_

€1 c 0.19 0.25 0.31

0 0 s

e 2.29 2.54 279

z — | — | 12
(Ni/Pd/Au plating ) . 2o — —
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