SN54ALS677A, SN54ALS678, SN74ALS677A, SN74ALS678
16-BIT ADDRESS COMPARATORS

D2661, JUNE 1982 —REVISED MAY 1986

® 'ALS677A is a 16-bit Address Comparator SNG4ALS677A . . . JT PACKAGE
with Enable SN74ALS677A . . . DW OR NT PACKAGE
(TOP VIEW)
® ‘ALS678 is a 16-bit Address Comparator N meml
cC
with Latch az{d: 03
a3z 20v
® Package Options Include Plastic '*Small aslds  2Je3
Outline”” Packages, Ceramic Chip Carriers, e fg% o
and Standard Plastic and Ceramic 300-mil Ay wsfdee
DIPs NEowee
® Dependable Texas Instruments Quality and :T :? :f%:i
Reliability ovo[frz ]2 2
T SNS4ALS677A . . . FK PACKAGE
description SN74ALS677A . . . FN PACKAGE
The 'ALS677A and 'ALS678 address (TOP VIEW) 7]
comparators simplify addressing of memory ; =
boards and/or other peripheral devices. The four 3
P inputs are normally hard wired with a R
preprogrammed address. An internal decoder (&)
determines what input information applied to the [7,)
16 A inputs must be low or high to cause a low <
state at the output (Y). For example, a positive- -
logic bit combination of 0111 (decimal 7) at the =
P input determines that inputs A1 through A7 ©
must be low and that inputs A8 through A16 7]
must be high to cause the output to go low. SNB4ALS678 . . . JT PACKAGE &'
Equality of the address applied at the A inputs SN74ALS678 . . . DW OR NT PACKAGE
to the preprogrammed address is indicated by (TOP VIEW)
the output being low. ar [ T2 o
_ az[z z[c
The 'ALS677A features an enable input (G). aslls 22
When G is low, the device is enabled. When G - E: ;;%
is high, the device is disabled and the output is a6le  relle
high regardless of the A and P inputs. The ix E; .:% "
'ALS678 features a transparent latch and a latch a9k sl
enable input (C). When C is high, the device is aalpe :j%h
in the transparent mode. When C is low, the avo bz ssf]ace
previous logic state of Y is latched. ‘
SN54ALS678 . . . FK PACKAGE
The SN54ALS677A and SN54ALS678 are SN74ALS678 . . . FN PACKAGE
characterized for operation over the full military (TOP VIEW)
temperature range of —55°C to 125°C. The :
SNB4ALS677A and SN74ALS678 are
characterized for operation from 0°C to 70°C. s
e
NC
s
A3
NC  No internal connection
PRODUCTION DATA dacuments contain information N Copyright & 1982, Texas Instruments Incarporated
current as of publication date. Products conform to Q’
hendard whrrimy. Paodurion e pamente TExas 2-567
:‘u.c:::arily include testing of lp" p:::mgms. INSTRUM ENTS
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SN54ALS677A, SN54ALS678, SN74ALS677A, SN74ALSG78

16-BIT ADDRESS COMPARATORS

FUNCTION TABLE

OUTPUT

Y

L
L
L
L
L
L
L
L
L
H
H
Latched

INPUTS COMMON TO 'ALSE77A AND 'ALS678
PO A1 A2 A3 A4 A5 A6 A7 A8 A9 A10A11A12A13A14A15A16

All other combinations

‘ALS677A: Any combination
‘ALS678: Any combination

P3 P2 Pt

C

"ALS677A| "ALS678

z ALS and AS Circuits
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SN54ALS677A, SN74ALS677A
16-BIT ADDRESS COMPARATORS

‘ALS677A logic symbolt 'ALS677A logic diagram (positive logic)
|ADDRESS COMP] @—":Di
& (23)p N ar Y
(18] MEE S &b ’_:D—’L_’D—
P> 1, 14 a2 2

T

py 19 P28
) [J 2T Ex
20
pp 1200 | [ e Az
p3 (21) 3 34 -
P41 =1 As 4
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a3 31, Y .
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A'IS—‘)— Z15 P= 154 =1 . —JD-\JD_
17) 154 a1z
JRTPRLLIE PR 1

" 14 F;M—
)
PREJRILL
—DhD—
Ald (19
(16) ) D?:)Di
als

12

\%

A8
PO 118}
P {19}

pz 200
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FThis syrnbol 15 in accordance with ANSI IEEE Std 911984 anc IEC Publication 61712
Pin numbers shown are for DW, JT, and NT packages

i
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SN54ALS678, SN74ALS678
16-BIT ADDRESS COMPARATORS

*ALS678 logic symbolt ‘ALS678 logic diagram (positive logic)

|ADDRESS COMP] -
2 a1
e px1d =1
(18) e &
PO 0 1 a2 2
P1 (19} P> 29 =1
120) 2]
P2 —— P>34 =1 Az
1 ]
S b P j 1 14
saf -
%1 A4
Al — 21 44
ssd =1
2 a2 |, Pos e
54
a1z I
(4
> TYLEE P N a8
- (5) P=7T
o0 A5 25 71
o A6—8 |76 P>84 =1 D (221,
] ' 8 200 [kl
a a2 {7z ez of a7
> as—8 124 9 . 8
7 o px1ed =1
as 2 1,9 10
0 a9 1, PrUp 7 Ao 2
= n
2 an=2 1z pz2f
= arz3 159, 12 arg-12
«» 14} s
ata——1z13 13
- u
PRPRLLIIN POV S V? SR AN
14
A58 105 oo sd . ._-%_
! a2
FRTALLIE PS 1
JRTLTY)
A1q 18 :JD—
"%}rm:}—
ap 18!
arg 172 >
po 181
py_19)
pz 1201
2n
’ ~
23 el
TThis symbol is in accordance with ANSI/IEEE STD 91-1984 and IEC Publication 617-12.
Pin numbers shown are for DW, JT, and NT packages.
’
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SN54ALS677A, SN54ALS678, SN74ALS677A, SN74ALS678
16-BIT ADDRESS COMPARATORS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, VcC
Input voltage
Operating free-air temperature range: SN54ALS677A, SN54ALS678 ... .. .

SN74ALS677A, SN74ALS678. ... ...

Storage temperature range

recommended operating conditions

-56°C to 125°C
0°C to 70°C
—-65°C to 150°C

SN54ALSE77A SN74ALS677A UNIT
SN54ALS678 SN74ALS678
MIN NOM MAX | MIN NOM MAX 2
vee Supply voltage 4.5 5 55 4.5 5 5.5 A\
ViH High-levet input voltage 2 2 \
ViL Low-level input voltage 08 08 \Y ,23
IOH High-level output current -1 -26 | mA '3
oL Low-fevel output current 12 24 | mA e
tw Puise duration, enable C high ‘ALSB78 45 40 ns s
tsu Setup time, data before C! ‘ALSB78 50 45 ns Q
th Hold time, data after C. "ALS678 0 5 ns 2]
TA Operating free-air temperature -55 125 0 70 °C <
'E
electrical characteristics over recommended operating free-air temperature range {unless otherwise ©
noted) W
SNB4ALS677A SN74ALSE77A é
PARAMETER | TEST CONDITIONS SN54ALSE678 SN74ALSE78 UNIT
MIN TYPT MAX | MIN TYPT MAX
ViK Ve = 45V, = —18 mA 1.2 -12| v
Veg = 45Vt055V, Ipy = -0.4mA Vee-2 Ve -2
VOH Vee = 4.5 V. IoH = —~1 mA 2.4 3.3 \%
Vee = 45V, IoH = —2.6 mA 24 3.2
VoL Vee = 4.5V, oL = 12 mA 0.25 0.4 025 o04]
Vee = 45V, loL = 24 mA 0.35 0.5
Iy Vgg = 5.6V, Vi=7V 0.1 01 mA
H Vee = 5.5V, V=27V 20 20 A
[ Vee = 5.5V, V) =04V -0 -0.1 mA
ig* Vee = 55V, Vo = 2.25V -30 -112 | -30 -112 | mA
‘ALSE77A 21 33 21 33
cc 1'ALSS78 Vee = 85V 21 35 2 5] ™
T All typical values are at Voo = 5V, Ta = 25°C.
¥ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 10s.
s
Texas 2-571
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SN54ALS677A, SN54ALS678, SN74ALS677A, SN74ALS678
16-BIT ADDRESS COMPARATORS

"ALS677A switching characteristics (see Note 1)

Ve = 5 V. Vec = 45Vt055 VY,
CL = 50 pF. C = 50 pF,
FROM TO Ry = 500 0, RL = 600 0,
PARAMETER L L UNIT
(INPUT) (OUTPUT) Ta = 25°C Ta = MIN to MAX
"ALS677A SN54ALS677A SN74ALS677A
MIN TYP MAX | MIN MAX | MIN MAX
T 1 1 2 8 2 25
PLH Any P v 8 2 ns
PHL 22 32 8 a3 8 38
t 1 7 5 22
- 1PLH Any A Y 0 7 5 26 ns
tPHL 16 25 5 35 5 30
— 1
2 PLH = y 6 10 3 15 3 3]
tPHL 16 30 5 40 5 35
'E 'ALS678 switching characteristics (see Note 1)
» Vec - 45VW055V,
2 FROM ) CL = 50pF.
3 PARAMETER R = 500 9, UNIT
Q. {(INPUT} {OUTPUT)
TA = MIN to MAX
> SN54ALS678 SN74ALS678
» MIN MAX | MIN MAX
9] 1 7 22
= PLH Any P N 6 2 6 N
o tPHL 10 52 10 . 43
1 5 21
E. PLH Any A v 5 2 5 s
a; tPHL 5 40 5 35
1
PLH c v 25 3 20 |
PHL 75 54 | 15 a8
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
%
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SN54ALS677A, SN54ALS678, SN74ALS677A, SN74ALS678
16-BIT ADDRESS COMPARATORS

TYPICAL APPLICATION INFORMATION

The *‘ALSB77A and ‘ALS678 can be wired to recognize any one of 216 addresses. The number of “lows’ in
the address determines the input pattern for the P inputs. Then those system address lines that are low in the
address to be recognized are connected to the lowest numbered A inputs of the address comparator and the
system address lines that are high are connected to the highest numbered A inputs.

For example, assume the comparator is to enable a device when the 16-bit system address is:

A15 At14 A13 A12 A1l A10 A9 A8 A7 A6 A5 A4 A3 A2 A1 A0
H H L L H H L L H H L L H H H H

N

Since the address contains 6 lows and 10 highs, the following connections are made:

P3to OV, P2 to Vge, P1 to Vg, and PO to O V. ﬂ
System address lines A13, A12, A9, A8, A5, and A4 to comparator inputs A1 through AB in any convenient 3
order. =
O
The remaining ten system address lines to comparator inputs A7 through A16 in any convenient order. ()
The output provides an active-low enabling signal. o]
c
The following circuit is a modulo-N synchronous counter. The ‘ALS163 is connected to provide a low-level clear ©
signal when N = FEFF16. 2
15 12 8 4 0 <
FEFF1g = HHHH HHHL HHHH HHHH
<4—
4 "ALSB77A
'ALS163
ADDRESS
CTR 16 COMP
c CLR 1R S EN
LK
cLK [> c1/+ vcc——ﬂ 0
P1
P2 P ... | MAxCounT
8 P3|,
0...7 L
’ = (P =1]
8 A1
7 15
9. 15r \ b A2...A16

MODULO-N SYNCHRONOUS COUNTER

j
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