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DM93S46
High-Speed 6-Bit Identity Comparator

General Description

The DM93S46 is a very high speed 6-bit identity compara-
tor. The device compares two words of up to six bits and
indicates identity in less than 12 ns. It is easily expandable
to any word length by using either serial or parallel expan-
sion techniques. When the Enable input (E) is LOW, it
forces the output LOW.

Connection Diagram Logic Symbol
Dual-In-Line Package
7 1 2 3 4 5 6 10 11 12 13 14 15
a0 1 16 = Vee HEEENEEEREE
B0 — 2 15 =85 AQ BO A1 Bt A2 B2 A3 B3 A4 B4 AS BS
A —3 1425 7—]c
Bl =34 13p—84
A2 —15 12 = a4 A=B
B2 =16 11p—183 g
e U 101= A3 TU/F/9807-2
GND — 8 Sp—A=8B Vcc=Pin16
GND = Pin 18
TLIF/9807-1
Order Number DM93S46N

See NS Package Number N16E

Pin Name Description

AD-AS5 Word A Inputs

BO-B5 Word B Inputs

E Enable Input (Active High)

A=B A Equal to B Output
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93546

Absolute Maximum Ratings (vote)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for avallablility and specifications.

Supply Voltage 7v
Input Voltage 5.5V
Operating Free Air Temperature Range

DM93S 0°Cto +70°C

Storage Temperature Range —65°Cto +150°C

Recommended Operating Conditions

Note: The “Absolute Maximum Ratings” are those values
beyond which the safety of the device cannot be guaran-
tead. The device should not be operated at these limits. The
parametric values defined in the "Electrical Characteristics”
table are not guaranteed at the absolute maximum ratings.
The “Recommendsd Operating Conditions” table will define
the conditions for actual device operation.

Symbol Parameter DM93546 Units
Min Nom Max

Voo Supply Voltage 475 5 5.25 v
ViH High Level input Voltage 2 A
ViL Low Level Input Voitage 0.8 v
loH High Level Output Current -1 mA
loL Low Level Output Current 20 mA
Ta Free Air Operating Temperature 0 70 °C

Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted)

Symbol Parameter Conditions Min Typ Max Units
{Note 1)
V| input Clamp Voltage Voo = Min, [ = — 18 mA —1.2 \)
VoH High Level Cutput Ve = Min, loy = Max 57 34 v
Voltage VL = Max
VoL Low Level Output Voo = Mln. loL = Max 0.35 05 v
Voltage ViH = Min
I Input Current @ Max Voo = Max, V) = 5.5V
1 mA
Input Voltage
1 High Level Input Current Voo = Max, V) = 2.7V 50 pA
L Low Level Input Current Voo = Max, V) = 0.5V -20 mA
los Short Gircuit Voo = Max _ _
Output Current {Note 2) 40 100 mA
lcc Supply Current Voe = Max 70 mA
Note 1: All typicals are at Vgg = 5V, Ta = 25°C.
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second.
Switching Characteristics
Voo = +5.0V, Ty = +25°C (See Section 1 for waveforms and load configurations)
Symbol Parameter Conditions CL = 15pF Units
Min Max
tPLH Propagation Delay E = 4.5V, Cther Inputs = 4.5V, 3.0 17 ns
tpHL AporBnotoA =8B Test Each Input Individually 3.0 17
teLH Propagation Delay E = 4.5V, Cther inputs = Gnd, 3.0 14 ns
tPHL AnorBhtoA =B Test Each input Individually 3.0 15
tPLH Propagation Delay An = Bp 2.0 10 ns
tPHL EtoA=18B 2.0 10
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Functional Description

The DM93S546 is a very high speed 6-bit identity compara-
tor. The A = B output is HIGH when the Enable (E) is HIGH
and the two 6-bit words are equal. Equality is determined by
Exclusive-NOR circuits which individually compare the
equivalient bits from each word. When any two of the equiv-
alent bits from each word have different logic levels, the A
= B output is LOW.

(A=B)= (A0 © B0) » (A1 @ B1) » (A2 ® B2) ¢

(A3 © B3) » (A4 ©® B4)e (A5 ©@ BS)* E

An active HIGH Enable (E) provides a means of fast ripple
expansion. By connecting the A = B output of the first
stage of the comparator to the enable of the next stage, the
comparator can be expanded in 6-bit increments at an add-
tional 4.5 ns per stage. An even faster expansion technique
is achieved by connecting the A = B outputs to a Schottky
NAND gate. This method compares two words of up to 78
bits each in 15 ns (typical) using the "133 13-input Schottky
NAND gate.

Truth Table
Inputs Output

E An, Bn A=B
L An = By L
L Ap + By L
H An # B, L
H An = Bn H

H = HIGH Voltags Level

L = LOW Voltage Level

Logic Diagram

AQ BO Al B1 A2 B2 ASB3 A4B4  ASBS E

1l 1l

TL/F/9807-8
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Ripple Expanslon

93S46

ADBO o o s oo s o s oasss ASBS ABBE 4 ¢ o s e 0 s s e . AIBU A2B1Z o v o s n v v v o s o0 AMTBIT

L L1 tltl

AD BO At BI A2 B2 A3 B3 A4 B4 A5 BS AQ BG A1 Bl A2 B2 A3 B3 A4 B4 A5 BS AD BO Al B1 A2 B2 A3 B3 A4 B4 ASBS |
E=—E 93548 E 93546 E 93846
A=B A=B A=B
| L I—D(A=B)-E
TL/F/6807-3
Note: This simple method of expansion adds 4.5 ns for each additional '46 used.
AIBD o v s ¢ s o a s 0 nn ASHS ABBE 4 v o oo 0 s o0 00 s AlIBN M2ZBIZ o v 0 v e 0 v v 0 00 o MTBIT
Lttt 1t il AEEEENEEEEN Pl il i1 b1t
AD BO AT B! A2 B2 A3 B3 A4 B4 A5 BS AD BO Al B1 A2 B2 AJ B3 A4 B4 A5 85 AO BO Al B1 A2 BZ A3 BI A4 B4 AS BS
£ £ 93546 —1E 93546 4 93545
A=B A=B A=B
SCHOTIKY
NAND GATE
{A=8)st

TL/F/9807-4
Note: This method of expansion adds one gate delay (=3 ns) to the '46, independent of the word length that is compared.
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