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4-bit Magnitude Comparator

The HD14585B 4-bit Magnitude Comparator has eight com- H PIN ARRANGEMENT
paring inputs (A3, B3, A2, B2, A1, Bl, AQ, BO), three cascading
inputs (A < B, A=B and A > B), and three outputs (A < B, A=B,

A > B). This device compares two 4-bit words (A and B) and B’E N~ p
determines whether they are “less than”, “equal to”, or “greater ! o
than™ by a high level on the appropriate output. For words greater A Emm B e T P
than 4-bits, units can be cascaded by connecting cutputs (A < B), (A=Blout E__ FSRPAS  ryy TN
and (A = B) to the corresponding inputs of the next significant o “’:;)B" !
comparator (input A > B is connected to a high). Inputs (A < B), TA>Blin E% (A>Bhin oy “E (A>Blou
(A = B), and (A > B) on the least significant (first) comparator are U o (A<B} .
connected to a low, a high, and a high, respectively. Applications AsBlin E (A>Bln oot _E LA B
include logic in CPU’s, correction and/or detection of instrumenia- {A=Blin E_ (A=B)in  Bob—— (1] B4
tion conditions, comparator in testers, converters, and controls. [:
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s Quiescent Current = 5nA/pkg typ. @3V
e« Expandable
s Applicable to Binary or §421-BCD Code (Top View)
e Supply Voltage Range = 3 to 18V
¢ Capable of Driving One Low-power HETRUTH TABLE
Schottky TTL Load Over the Rated T
Temperature Range Inputs o
T utputs
Comparing \ Cascading
B LOGIC DIAGRAM As, BilAs, Bi|As, Bi|A, BolaA< B[A=B|A >Bla< BEA—B A>R
A:2Bsp X X X hd X 1 60 0 1
A’:%D_ AERIASE| x | % | x| x| 1l oo ]
B 1 AB|AB[ASB] % | x [ x |1 |0 |0 [
"'E? A BB A=B AR x | x | 1 ] 0|0 |1
B ' A=B;|A:=Be|A=B,jA=B ¢ | 0 | 1 | 0 | 0 | 1
A‘EFD’— T b B AR AR 8B 0 | 1 |1 |0 |1 |0
i
B A=B:|A=B,|A=B.|A=B] 1 | & | 1 | 1] 0|0
Ao ._:'EDJ
A=Bs A =By [A =B [ABe| x | x | x | 1 | 29| 0
By A=B AR AE | X | x | x | x [ 1|0 | 8
AR in o Do s A,=By A< B, | X x | x| xopox i1 ¢ |0
(R=g)ino—{ \%: Do la=Blon ASB,l % % X x| x 1 x |1 0l op
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BMDYNAMIC SIGNAL WAVEFORMS
®Power Dissipation Signal Waveform ®Dynamic Signal Waveforms
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B ELECTRICAL CHARACTERISTICS

HD14585B

o —40°C 25°C 85°C
Characteristic Symbol Test Conditions T Unit
Voo(V) min | max | min | typ | max | min | max
5.0 — 0.05| - 0 0.05| — 0.05
Vou 10 Via=Vpp or 0 - 0.051 — 0 0.05| - 0.05 v
. 15 - 0.05| — 0 0.05| — 0.05
OQuiput Voltage
5.0 4.95] — 4.95 5.0, — 4.95 -
Vou 10 Viu=0 or Vpp 9.95 — 9.95 10) - 9.95 — \'
15 14.95| — | 14.95 150 — | 14.95 -
| 5.0 | Vow=4.5 or 0.5V - 15| — | 225 15| - | 1.5
Vie | 10 | Vewr=9.0 or 1.0V - 3.0 — | 450 3.0, — | 30| V
. 15 | Vousr=13.5 or 1.5V — 4.0 — 6.75 4.0 - | 4.
[nput Voltage ;
5.0 | Vour=0.5 or 4.5V 3.5 — 3.5 2.75) — 3.5 -
Vin | 10 | Vouw=1.0 or 9.0V 7.0 — 7.6 550 — | 7.0 - v
13 | Vewr=1.5 or 13.5V 1.0 - 11.¢| 8.25 -— 11.0) -
5.0 Vor=2.5V -1.0| — —0.8 -1.7| - —0.6) —
5.0 Vou=4 .6V —=0.2| — —0.16/—0.36 — |[—0.12| —
Ion : mA
10 Von=9.5V —0.5| — | —0.4 —0.9] - —0.3 -
Qutput Drive Current 15 Von=13.5V —1.4 - —1.2| —3.5 — —-1.0] —
5.0 Vor=0.4V 0.52( - 0.441 0.88) — 0.36) —
Tor 10 i Vor=0.5V 1.3 — 1.1 2.25 — 0.9 - mA
15 | Vor=1.5V 3.6| — 3.0 8.8 - 2.4 —
Input Current Yl 15 — +0.3 — 0.0l +£0.3 — +1.0]| eA
[nput Capacitance : Cin ! Vie=0 ;- — — 5.0/ 7.5 - - 13
sol = 20! — |o.00s| 20| - 150
i 1 Zero >ignal, H
Q t Current I 10 - 0. — 0.01 a0 — 360 A
uiescen urren oD | per Package i i 0 M
15 - 8 - 0.015 80| - | 600
5.0 | Dynamic—1{nn, - - : - 0.6 — - -
Total Supply Current* Ir 10 C.=50pF, f=1kHz, — - - 1.2 - — — pnA
I 15 per Gate - - - 1.8 — - -
* To calculate total supply current at frequency other than 1kH:.
B Vor=50¥ Ir=i0 6uA/kHz)f+ipa @ Vpo=10V ir=(L 2.A/Hz)f+los  ® Voo=15V Jr=018uA/kHz1/+ Ino
ESWITCHING CHARACTERISTICS (C.=50pF, Ta=25C)
Characteristic ‘ Symbol Vop (V) min typ max Unit
: 5.0 - 180 400
Output Rise Time e i0 . - 90 200 ns
i 15 | - 65 160
5.0 ' - 100 200
Output Fall Time is 10 — 50 100 ns
15 - 37 80
5.0 - 430 1125
trPLH.
Propagation Delay Time 10 - 180 450 ns
i ;
o 15 - 130 330
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Cautions

1. Hitachi neither warrants nor grants licenses of any rights of Hitachi’s or any third party’s patent,
copyright, trademark, or other intellectual property rights for information contained in this document.
Hitachi bears no responsibility for problems that may arise with third party’ srights, including
intellectual property rights, in connection with use of the information contained in this document.

2. Products and product specifications may be subject to change without notice. Confirm that you have
received the latest product standards or specifications before final design, purchase or use.

3. Hitachi makes every attempt to ensure that its products are of high quality and reliability. However,
contact Hitachi’s sales office before using the product in an application that demands especially high
quality and reliability or where its failure or malfunction may directly threaten human life or cause risk
of bodily injury, such as aerospace, agronautics, nuclear power, combustion control, transportation,
traffic, safety equipment or medical equipment for life support.

4. Design your application so that the product is used within the ranges guaranteed by Hitachi particularly
for maximum rating, operating supply voltage range, hest radiation characteristics, installation
conditions and other characteristics. Hitachi bears no responsibility for failure or damage when used
beyond the guaranteed ranges. Even within the guaranteed ranges, consider normally foreseeable
failure rates or failure modes in semiconductor devices and employ systemic measures such as fail-
safes, so that the equipment incorporating Hitachi product does not cause bodily injury, fire or other
consequential damage due to operation of the Hitachi product.

5. Thisproduct is not designed to be radiation resistant.

6. No oneis permitted to reproduce or duplicate, in any form, the whole or part of this document without
written approval from Hitachi.

7. Contact Hitachi’s sales office for any questions regarding this document or Hitachi semiconductor
products.
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