SN54ALS677A, SN54ALSG678, SN74ALS677A, SN74ALS678
16-BIT ADDRESS COMPARATORS

02661, JUNE 1982—REVISED MAY 1986

® 'ALS677A is a 16-bit Address Comparator SNS4ALS677A . . . JT PACKAGE
with Enable SN74ALS677A . . . DW OR NT PACKAGE
(TOP VIEW)
® °'ALS678 is a 16-bit Address Comparator
. ar[r WUaadvee
with Latch a2z 2308
a3 20
® Package Options Include Plastic “*Small ass  2ufJe3
Outline’’ Packages, Ceramic Chip Carriers, f\ZE: fg%':f
and Standard Plastic and Ceramic 300-mil arr wsfro
Aag[Je A16
DIPs AeEa :;%ms
® Dependable Texas Instruments Quality and 2;?%:? 13%212
Reliability GND [z s3[jAr2
g SN54ALS677A . . . FK PACKAGE 2
description SN74ALS677A . . . FN PACKAGE
The 'ALS677A and ‘ALS678 address (TOP VIEW) 7))
comparators simplify addressing of memory X
boards and/or other peripheral devices. The four 3
P inputs are normally hard wired with a 3 =
preprogrammed address. An internal decoder 23 (&)
determines what input information applied to the - (7))
16 A inputs must be low or high to cause a low PO <
state at the output (Y). For example, a positive- ﬁ}‘; o)
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 wn
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 (TQP VIEW)
the output being low. a1 7 Dz vee
_ a2{J2 23Q3cC
The 'ALS677A features an enable input (G). a3 e H%Y
When G is low, the device is enabled. When G A E; ;‘)]S
is high, the device is disabled and the output is ass  1sfdPr
high regardless of the A and P inputs. The ﬁ;E; :j%:ﬂs
'ALS678 features a transparent latch and a latch asde  16[JAT5
enable input (C). When C is high, the device is 21?%:? B
in the transparent mode. When C is low, the GND [z 13fJAT2
previous logic state of Y is latched.
SN54ALS678 . . . FK PACKAGE
The SNB4ALS677A and SNG4ALS678 are SN74ALS678 . . . FN PACKAGE
characterized for operation over the full military (TOP VIEW)
temperature range of —55°C to 125°C. The
SN54ALS677A and SN74ALS678 are
characterized for operation from 0°C to 70°C. .
P2
P1
NC
PQ
A6
A15
NC No internal connection
PRODUCTION DATA documents contain information . Copyright ® 1982, Texas Instruments Incorporated
curen s o plain Bt pdct o o Texas WP
3| 1C:
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» SN74ALS678

SN54ALS677A, SN54ALS678, SN74ALS677A

16-BIT ADDRESS COMPARATORS

FUNCTION TABLE

OUTPUT

Y

L
L
L
L
L
H
H
Latched

INPUTS COMMON TO ‘ALS677A AND 'ALS678
PO| A1 A2 A3 A4 A5 A6 A7 A8 A9 A10A11A12A13A14AT6A16

All other combinations

'ALS677A: Any combination
'ALS678: Any combination

P3 P2 P1

‘ALS678

C

‘ALS677A

N

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

"ALS677A logic symbol T "ALS677A logic diagram (positive logic)
[ADDRESS COMP} . ﬁ}:—“,ﬁD—‘_
L) . . A1
P0——0 14 a2t
py 119 po2f 1 2
e 24 | % ';_—D,]
pp (20 R PO &
p3 20 |, 34 »—:D,_JjD—_—
Pz44 =1 A&
(1}
FYpLLE P2} at s
2) Px54 =1 | | 2
azt2 |
22 54 AS 15}
A3_(3)_ 23 Pz 64 =1 —
(4 61 . »
as 817, 6)
P74 =1 A6 =
as |75 74 +H 3
P=zB84 = >+
AG_t6) 26 = . 1 - (22)Y =
T 7
PYPRLLEE P P94 =1 A7 8
as—t8_lzg °1 PO g
o p=104 =1 22)
A9———J79 104 4 [m; -c
—
{10) P=114 =1 19) = c
Ato—— z10 A
1t ©
PRPTHALIN PRPRENEER PR S ¢ (ﬂ
124+ (10} — j
A12—(-1—3-)—- z12 A0 - <
14 po13p -
Z un
al4 (15) 214 P14+ =1 A1
144
PRTTALIE POTS =154 =1 —DtD’
(17} 154 a1z 4130
A6 z16
164 ,__'FD&:ID__
JOPRAL)
a1 181
ars 190
“un
Al6 4>
PO (8}
pr 19!
g (200
py (211
o o
[>o

623

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.

{i’
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SN54ALS678, SN74ALS678
16-BIT ADDRESS COMPARATORS

‘ALS678 logic symbolt

‘ALS678 logic diagram (positive logic)

{ADDRESS COMP] "
(23) A1
¢ ——c20
(18) F=1T &
[ AL 4 a2 2
py 119 P2t
(20 1
2 —— P> 3+ a3
21 4
P23 . 14)
) Pzar A4
Al— 71 st
P> 54
2 a2 1z, # 51 )
54 A5
A3L Z3 P> 64
> a7 °F a6 18!
[l P=z7T
5)
N as—2 16 74
I ae—t8 L, Pz8T > 122,
> 81 200 7
a a1 iz esef A7
(8) 9t
Ag—t ] 2. 8
> 8 # p=104 A8
» PERELIEN P 104
9 a0tz PEIT A9 12
~ 1t
2 A11—(l- z1n P=124
124 10
by PRPIRALINS PP A10-12
o P>134
PRE LU P 134 %
AR
PRVRLLINN PO T A11
144+
PRCIALINN PETRES & ) ;D*:D_J
51 a12
a2 Jzg !
T oo WO >
PRERL
>
ara L1580
ar5_18)
117)
A6 >
po 181
pr 19
pp 1201
21)
Pg ~
(23) v
T This 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
INPUL VORBGE -+« v oo oov o m oo e s e e
Operating free-air temperature range: SN54ALS677A, SN54ALS678

Storage temperature range

recommended operating conditions

SN74ALS677A, SN74ALS678. .. .. ..

-55°C to 125°C
0°C to 70°C

.7V

SN54ALSE677A SN74ALS677A
SN54ALS678 SN74ALS678 uniT
MIN NOM MAX | MIN NOM MAX 2
vee Supply voltage 4.5 5 5.5 4.5 5 5.5 Y
Vi High-level input voltage 2 2 Y
ViL Low-level input voltage 08 0.8 ) :ﬁ
IoH High-level output current -1 -26 mA '5
loL Low-level output current 12 24 | mA 2
Tw Pulse duration, enable C high 'ALS678 45 40 ns o=
tsu Setup time, data before Ci 'ALS678 50 45 ns o
th Hold time, data after Cl ‘ALSE78 10 5 ns 7]
Ta Operating free-air temperature -55 125 0 70 °C <
°
electrical characteristics over recommended operating free-air temperature range {unless otherwise %
noted) (7))
SN54ALSE77A SN74ALS677A &'
PARAMETER TEST CONDITIONS SN54ALS678 SN74ALS678 UNIT
MIN TYPT MAX | MIN TYPT MAX
ViK Vge = 4.5V, I} = -18 mA -1.2 -1.2 \
Vee = 45V1055V, gy = -04 mA Veg -2 Vee-2
VOoH Vee = 4.5V, IpH = -1 mA 2.4 3.3 A
Vee = 4.5V, loH = —2.6 mA 2.4 3.2
VoL Voo = 4.5V, oL = 12 mA 025 0.4 025 o4l
Voo = 45V, oL = 24 mA 035 0.5
1] Vee = 5.5V, Vy=7V 0.1 0.1 mA
1K Vee = 5.5V, V) =27V 20 20 uA
T8 Vee = 5.8V, V) =04V -0.1 -0.1 mA
o Vee = 5.5V, Vo = 2.26 V ~30 112 | -30 “112 | mA
‘ALS677A 21 33 21 33
lcc ’AL§Z78 Vee =88V 2135 ] ™
T All typical values are at Voc = BV, 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, lps-
Texas %2
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SN54ALS677A, SN54ALS678, SN74ALS677A, SN74ALS678
16-BIT ADDRESS COMPARATORS

'ALS677A switching characteristics (see Note 1)

N

SHNJIID SV pue Sy

Ve =5V, Vec =45Vto55V,
Cp = 50 pF, CL = 50 pF,
FROM TO R = 500 Q, Ry = 500 Q,
PARAMETER UNIT
(INPUT) (OUTPUT) Ta = 25°C Ta = MIN to MAX
‘ALS677A SN54ALS677A SN74ALS677A
MIN  TYP MAX | MIN MAX | MIN MAX
1 K 18 4 28 4 2
PLH Any P Y 5 ns
tPHL 22 32 8 43 8 38
t 10 17 5 26 5 22
PLH Any A Y ns
tPHL 16 25 5 35 5 30
1 — 6 10 3 1 3 13
PLH G Y 5 ns
tPHL 16 30 5 40 5 35
‘ALS678 switching characteristics (see Note 1)
Veec = 45Vto5.5V,
CL = 50 pF,
PARAMETER FROM TO RL soopQ UNIT
(INPUT) (OUTPUT} L '
Ta = MIN to MAX
SN54ALS678 SN74ALS678
MIN MAX | MIN MAX
1
PLH Any P v 6 27 6 22 ns
TPHL 10 52 10 43
t
PLH Any A Y 5 25 5 21
tPHL 5 40 5 35
t 3 2
PLH c v 5 3 20 e
tPHL 15 54 15 48

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.

{i’
2572 Texas
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SN54ALS677A, SN54ALS678, SN74ALS677A, SN74ALS678
16-BIT ADDRESS COMPARATORS

TYPICAL APPLICATION INFORMATION

The ‘ALS677A 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 A14 A13 A12 A11 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 Vg, P1 to Vgg, and PO to O V. ﬂ
System address lines A13, A12, A9, A8, A5, and A4 to comparator inputs A1 through A6 in any convenient 3
order. -~
&
The remaining ten system address lines to comparator inputs A7 through A16 in any convenient order. ()
The output provides an active-low enabling signal. he]
c
The following circuit is a modulo-N synchronous counter. The 'ALS163 is connected to provide a low-level clear ©
signal when N = FEFF1g. 1]
<
15 12 8 a4 0
FEFF g = HHHH HHHL HHHH HHHH
a
4 "ALS677A
'ALS163
ADDRESS
CTR 16 COMP
LK CLR 1R G EN
LK [~ c1/+ ch—Po- 0
P1
P2 P - MAX COUNT
8 P3|,
0...7p—r~— L
= =1
8 Al
7 15
0. 15p—0r \ b A2...A16

MODULO-N SYNCHRONOUS COUNTER

i
Texas ” 2.573
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