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PRODUCT

SN54AS264, SN74AS264

PREVIEW LOOK-AHEAD CARRY GENERATORS FOR COUNTERS

D2824, DECEMBER 1983 —REVISED MAY 1986

® Performs Look-Ahead Carry Across n-Bit
Counters

® Accommodates Active-High or Active-Low
Carry

® Package Options Include Plastic ‘“Small
Outline’’ Packages, Ceramic Chip Carriers,
and Standard Plastic and Ceramic 300-mil
DIPs

® improves Cascaded Counters System
Performance

® Dependable Texas Instruments Quality and

SN54AS264 . . . J PACKAGE
SN74AS264 . . . D OR N PACKAGE
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Reliability (TOP VIEW)
description -0 O« .
o< 2Z>a
This look-ahead generator was designed
specifically to perform a carry-anticipate across 32 .
any number of n-bit counters,thus increasing AC[)a 18] A2
system clock frequency. A carry enable CE, and BO[) 5 17{]ce
carry outputs RCOA and RCOB are provided for NCll e 16 {nC
n-bit cascading. A3l 7 15{Jco
83[]8 11 ]c
The counter can be used with either active-high- 9 101112 13
carry or active-low-carry counters. For active-
high-carry counters, CE is active high, the A set 8 S g ) é
of inputs and output RCOA are used, and the B %:) o ‘5:)
set of inputs are connected to a low logic level.
For active-low-carry counters, CE is active low, NC  Ne internal connection
the B set of inputs and output RCOB are used,
and the A set of inputs are connected to a high
logic level. See Figures 1 and 2 for typical
applications.
The SNBAAS264 is characterized for operation
over the full military temperature range of
—556°C to 125°C. The SN74AS264 is
characterized for operation in the temperature
range of 0°C to 70°C.
positive logic equations
ACTIVE-HIGH-CARRY COUNTERS ACTIVE-LOW-CARRY COUNTERS
(CE is high, all B inputs are low) (CE is low, all A inputs are high)
Co = A0 co - Bo
C1 = A0« AT C1 = B0 - B1
C2 = A0« A1 . A2 C2 =BO.B1.B2
RCOA = AD » Al « AZ «A3 RCOA = B1.B2 .83
RCOB is high RCOB = BO - B1 . B2 « B3
PRODUCT PREVIEW documents contain information 7 Copyright € 1983 by Texas instruments Incorporated
A R Texas W )53

specifications are design goals. Texas Instruments
reserves the right to change or discontinue these lN STRUMEN—FS
POST OFFICE BOX 655012 » DALLAS, TEXAS 75265

products without notice.



SN54AS264, SN74AS264
LOOK-AHEAD CARRY GENERATORS FOR COUNTERS

FUNCTION TABLE FOR CO OUTPUT

logic symbols T

INPUTS OUTPUT ACTIVE-HIGH INPUTS
A0 BO CE co
H H X H [CLA FOR CTRS]
H X H H —
L X X L 134 > (12)
{13) co
X L L L CE —— 21 23
(4)
FUNCTION TABLE FOR C1 QUTPUT 80 —— 22 1354 =1 an
2,35 L
INPUTS OUTPUT a0 B g3 45 -
A1 A0 B1 B8O CE ct
2 H X H X X H g1 21z 13574 2!
H H X H 2357 {9)
X H " c2
H H X X H H a2 —las 45,7 =
6.7 =
> L X X X X L a2 (15)
- S T L % 579 >1
7] X X L L L L {14) el
o A2 —— G7 4579 - 001 Ccoa
6,7,9 =
=] FUNCTION TABLE FOR C2 OUTPUT ()
Q. 83 ——| Z8 8,9
INPUTS ouTPUT
> (5) .
7 a2 A1 A0 B2 B1 BO CE c2 A3 —— G9
o H X X H X X X H i b )
- H H X X H X X H T RCOB
= 6 <
(2] H H H X X H X H o -
1= H H H X X X H H
74 L X X x X X X L
X L X L ox X X L ACTIVE-LOW INPUTS
X X L L L x X L
X X X L L L L L [CLA FOR CTRSI
FUNCTION TABLE FOR RCOA OUTPUT 124 21 (12
ALY
ce D30l i co
INPUTS OUTPUT
A3 A2 A1 A0 B3 B2 B1 CE | RCOA go 4 e, s 4 =1
H X X X H. X X X H 34 4 SULLIPS
H H X X X H X x H PRELLLE N P 1.24
H H H X X X H X H @ =
H H H H X X X H H Bt —1 aa 74
L X X x x x x X L 5.6 - b, (9
i1 A ] c2
X L X x L X X x L Al I , g‘:'g
X X L X L L X X L L) N [ o
X X X L L L L X L a X >
X X X X L L L L L a2 L4n] o5 7.8 4 o)
56,8 J >~ Rrcoa
FUNCTION TABLE FOR RCOB OUTPUT g3 18 ol ge 346,38 -
INPUTS OUTPUT JUSILITN P 1488 T
B3 B2 B1 BO CE | RCOB 71
 x X X  x ” 12,468 P~——— rcos
X H X X X H
X X Ho X X H 1 These symbols are in accordance with ANSVIEEE Std 91-1984 and
X X X H X H IEC Publication 617-12.
X X X X H H Pin numbers shown are for D, J, and N packages.
L L L Lt L
2-314 TEXxAs
INSTRUMENTS

POST OFFICE BOX 855012 = DALLAS, TEXAS 75265



SN54AS264, SN74AS8264
LOOK-AHEAD CARRY GENERATORS FOR COUNTERS

logic diagram {positive logic)

CE {13) — RcOB
(o
{10} RCOA
s
{6}
B3
Beaiiita D 5
=L
(]
| x
=
1
(9) 2 2
{15) o
82 m
a2 180 D_ <
) <
' &
11
— {11} c1 (_[),
o5 | <
At
5014 %Dﬁ co
20 3}
Pin numbers shown are for D, J, and N packages.
absolute maximum ratings over free-air temperature {(unless otherwise noted)
Supply voltage, VO -+ - o o oo e 7V
Input voltage . .. .. . . 7V
Operating free-air temperature range: SN54AS264 .. ... .................. ~55°C to 125°C
SN74AS8264 . .. .. .. ... ... 0°C to 70°C
Storage temperature range . . .. ... ... e e ~65°C to 150°C
recommended operating conditions
SN54AS5264 SN74AS264 UNIT
MIN NOM MAX MIN NOM MAX
Vee  Supply voltage 4.5 5 5.5 4.5 5 5.5 \
ViH High-level input voltage 2 2 \4
ViL Low-level input voltage 0.8 0.8 2
loH High-levet output current -2 -2 mA
oL Low-level output current 20 20| mA
Ta Operating free-air temperature -55 125 [¢] 70 °C
T *l’
EXAS 2-315

INSTRUMENTS
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SN54AS264, SN74AS264

LOOK-AHEAD CARRY GENERATORS FOR COUNTERS

electrical characteristics over recommended operating free-zir temperature range
{unless otherwise noted)

SN54AS264 SN74AS8264
PARAMETER TEST CONDITIONS UNIT
MIN TYPT max | MIN TYPT mAX
ViK Veg = 45V, | = —18 mA -1.2 -1.2| v
VOH Vee = 45V1055Y, Igy = —2mA Vee -2 Vee -2 \%
VoL Vee = 45V, oL = 20 mA 0.3 0.5 0.3 0.5 \
CE . 500 500
A0, A2 700 700
I Al Vee = 5.5V Vi=7V 800 800 A
! A3, BO, B1 =3V = 400 400 | *
2 B2 300 300
B3 200 200
CE 100 100
> A0, A2 140 140
- A1 160 160
] Vee = 6.5V, V=27V A
» |"™ [a3 80 87 cc ' 80 80| "
)] B2 60 60
g- B3 20 40
> CE -2.5 -2.5
AO -3.5 -3.5
i | Al A2 Y 5.5V Vi =04V —4 -4 A
= 5. , = 0. m
O (" [A80.8 cc ' —2 2
= B2 -1 -1
(2]
c B3 -1.5 -1.5
Py ot Vee = 5.5V Vg = 2.25 V -30 -112 | -30 -112 | mA
L IccH v 55 v 26 26 A
B . m
IccL ce 28 28
Tal typical values are at Voo = 5V, T = 25°C.
*The output conditions have been chosen to produce a current that clasely approximates one-half of the true short-circuit current, los-
switching characteristics (see Note 1)
Vee =45Vt 55V,
CL = 50 pF,
FROM TO Ry = 500,
PARAMETER L UNIT
{INPUT) {QUTPUT) Ta = MIN to MAX
SN54AS264 SN74AS8264
MIN TYPT MAX MIN TYPT MAX
t ]
PLH CE o, ¢1, C2 6 ns
TPHL 5 5
1 5 5
PLH An or Bn €0, €1, C2 ns
tPHL 5 5
1 5 5
PLH An, Bn, or CE RCOA ns
IPHL 5 5
1 5 5
PLH Bn or CE RCOB ns
PHL 5 5
YAl typical values are at Voo = 5V, Tp = 25°C.
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
T *IP
2.316 EXAS
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SN54AS264, SN74AS264
LOOK-AHEAD CARRY GENERATORS FOR COUNTERS

TYPICAL APPLICATION INFORMATION

The circuit shown in Figure 1 illustrates how the 'AS264 can implement look-ahead carry for the active-
high-carry ‘AS163, while Figure 2 shows the look-ahead carry for the active-low-carry ‘AS169.

‘AS163 L ‘AS163 L ‘AS163 L "AS163
CLOCK P> cLk P cLk > cLk P> cLK

N

ts

ALS and ASC

COUNT ENP RCO ENP RCO ENP  RCO ENP RCO
H —~— ENT H-— ENT H—] ENT H ENT
L L L L
A0 BO CO A1B1C1 A2 B2C2 A3B3
CE RCOA [—
b
FIGURE 1—-ACTIVE-HIGH-CARRY .
Py .
‘AS169 L 'AS169 ‘AS169 ‘AS169
CLOCK D cLk P cLK [> CLK CLK
COUNT ENP RCO ENP  RCO ENP RCO ENP  RCO
L —ENT L —qEenr L —q ENT L —O ENT
H H H H
A0 B0 CO ATEICT AZBZC2 A383
o ACOB p—

FIGURE 2—~ACTIVE-LOW-CARRY

i
Texas b 2-317
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z ALS and AS Circuits
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