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TYPES SN54ALS646 THRU SN54ALS649, SN54AS646, SN54ASEA8
SN74ALS646 THRU SN74ALS649, SN74AS646, SN74AS648

OCTAL BUS TRANSCEIVERS AND REGISTERS

D2661, DECEMBER 1982 —REVISED DECEMBER 1983

independent Registers for A and B Buses
Multiplexed Real-Time and Stored Data
Choice of True or Inverting Data Paths
Choice of 3-State or Open-Collector Outputs

Included Among the Package Options Are
Compact 24-pin 300-mil Wide DIPs and
Both 28-pin Plastic and Ceramic Chip
Carriers

® Dependable Texas Instruments Quality and

Reliability

DEVICE OUTPUT LOGIC
'ALS646, 'AS646  3-State True
‘ALS647 Open-Collector True
‘ALS648, 'AS648  3-State Inverting
‘ALS649 Open-Collector Inverting

description

BUS A

These devices consist of bus transceiver circuits with
3-state or open-collector outputs, D-type flip-flops,
and control circuitry arranged for multiplexed
transmission of data directly from the input bus or
from the internal registers. Data on the A or B bus wilt
be clocked into the registers on the low-to-high tran-
sition of the appropriate clock pin (CAB or CBA). The
following examples demonstrate the four fundamen-
tal bus-management functions that can be performed
with the octal bus transceivers and registers.
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TYPES SN54ALS646 THRU SN54ALS649, SN54AS646, SN54AS648
SN74ALS646 THRU SN74ALS649, SN74AS646, SN74AS649
OCTAL BUS TRANSCEIVERS AND REGISTERS

Enable (G) and direction (DIR) pins are provided to control the transceiver functions. In the transceiver mods, data pre-
sent at the high-impedance port may be stored in either register or in both. The select controls (SAB and SBA) can
multiplex stored and real-time {transparent mode) data. The direction control determines which bus will receive data
when enable G is active {low). In the isolation mode {control Ghigh), A data may be stored in one register and/or B data
may be stored in the other register.

When an output function is disabled, the input function is still enabled and may be used to store and transmit data. On-
ly one of the two buses, A or B, may be driven at a time.

The -1 versions of the SN74ALS’ parts are identical to the standard versions except that the recommended maximum
loL is increased to 48 milliamperes. There are no -1 versions of the SN54ALS’ parts.

The SN54° family is characterized for operation over the full military temperature range of —55°C to 125°C. The
SN74’ family is characterized for operation from 0 ° to 70 °C.

FUNCTION TABLE

INPUTS DATA l/O* OPERATION OR FUNCTION
‘ALS646. ‘ALS647 'ALS648, 'ALS649
G DIR  CAB CBA SAB SBA | A1 THRU AB | B1 THRU B8 ‘AS646 ‘AS648
X X * X X X input Not specified Store A, B unspecified Store A, B unspecified
X X X T X X Not specified Input Store B, A unspecified Store B, A unspecified
H X : T X X Input InpUt Store A and B Data Store A and B Data
npu npu’
H X HorL Horl X X P P Isolation, hold storage Isolation, hold storage
L L X X X L Real-Time B Data to A Bus | Real-Time B Data to A Bus
Output Input e
L L X X X H Stored B Data to A Bus Stored B Data to A Bus
L H X X L X Real-Time A Data to B Bus | Real-Time A Data to B Bus
Input Output —
L H X X H X Stored A Data to B Bus Stored A Data to B Bus

* The data output functions may be enabled or disabled by various signals at the G and DIR inputs. Data input functions are always enabled, i.e., data at the bus
pins will be stored on every fow-to-high transition on the clock inputs.

functional block diagrams (positive logic)

'ALS646, 'AS646, ‘ALS647 ‘ALS648, 'AS648, 'ALS649
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TYPES SN54ALS646 THRU SN54ALS649, SN54AS646, SN54AS648
SN74ALS646 THRU SN74ALS649, SN74AS646, SN74AS648
OCTAL BUS TRANSCEIVERS AND REGISTERS

logic symbols
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Pin numbers shown are far J and N packages.
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TYPES SN54ALS646, SN54ALS648, SN74ALS646, SN74ALS648
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS

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

Supply voltage, VOC -« - o oot 7V
Input voltage: Controlinputs . . . . . . ... oo 7V
VO POMS . . 55V
Operating free-air temperature range: SN64ALS646, SNG4ALS648 . . . ... . ... .......... ~65°Cto125°C
SN74ALS646, SN74ALS648 .. ... ... ................ 0°Cto70°C
Storage temperature range . . . .. . . ..ot ~-65°Cto1560°C
recommended operating conditions
SN64ALS646 SN74ALSB46
SNG54ALS648 SN74ALS648 UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \%
ViH High-level input voitage 2 2 v
ViL Low-lavel input voltage 0.8 0.8 \
IoH High-level output current -12 -15 mA
loL Low-level output current 12 24 mA
48t
felock Clock frequency Mz
tw Pulse duration, clocks high or low ns
tsu Setup time, A before CAB? or B before CBAT ns
th Hold time, A after CAB® or B after CBA? ns
Ta Operating free-air temperature ~-55 125 [} 70 °C

1 The extended condition applies if Vcc is maintained between 4.75 V and 5.26 V.
The 48-mA limit applies for the SN74ALS646-1 and SN74ALS648-1 only.

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SL1INJYID SY ANV SV !

SN54ALS646 SN74ALS646
PARAMETER TEST CONDITIONS SN54ALS648 SN74ALS648 UNIT
MIN TYP: MAX MIN TYP: MAX
ViK Voo = 4.5V, I = -18mA -1.6 ~-1.5 \4
Vecc =45Vto556V, gy = -04mA [Voc-2 Vee-2
Ve =45V, IoH = -3 mA 2.4 3.2 2.4 3.2
VoH Voe = 45V, loH = 12 mA 2 v
Vee = 4.5V, loH = —15mA 2
Vce = 45V, oL = 12 mA 0.25 0.4 0.25 0.4
VoL Vee = 4.5V, loL = 24 mA 0.36 0.5 v
(lpL = 48 mA for —1 versions}
I Contral inputs Ve = 5.5V, V=7V 0.1 Q.1 mA
A or B ports Vee = 6.5V, Vi =588V 0.1 : 0.1
i Control inputs Vee = 5.5V, Vi =27V 20 20 A
A or B ports§ 20 20
W o o e = T
o} Vege = 5.5V, Vo = 2.25V - 30 -112 | -30 -112 mA
Qutputs high 60 60
'ALS646 ! QOutputs low 68 68
Qutputs disabled 68 68
lcc vec =85V Outzuts high 52 52 ma
'ALSB48 Cutputs low 57 57
Qutputs disabled 58 68

$All typical values are at Vo = 5V, Tq = 25°C

§For i/0 ports, the parameters li and I)_include the off-state output current.

1 The output conditions have been chosen to produce a current that closely appraximates one half of the true short-circuit output current, los.
Additional Information on these products can be obtained from the factory as it becomes available.

PRODUCT PREVIEW
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TYPES SN54ALS646, SN54ALS648, SN74ALS646, SN74ALS648
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS

'ALS646 switching characteristics (see Note 1}

Vcg = 45Vto56V,
CL = 50 pF,
FROM T0 R1 = 5009,
PARAMETER R2 = 5009, UNIT
(INPUT) {OUTPUT) Ta = MIN to MAX
SN54ALS646 SN74ALS646
MIN TYPt MAX | MIN TYPt MAX
fmax MHz
1 1 11
PLH CBA or CAB AorB ns
tPHL 13 13
t 8
PLH AorB Bor A 8 ns
tPHL 8 8
tPLH SBA or SAB? 16 16
. N AorB ns
tPHL {with A or B high) 16 16
tPLH SBA or SABt 15 156
i AorB ns
tPHL {with A or B low) 12 12
tPZH — 17 17
G AorB
tpzL or 20 20 ns
1| — 1 1
PHZ G AorB 0 0 ns
tpLZ 12 12
tPZH 17 17
DIR AorB
tpzL or 20 20 ns
¢ 10 1
PHZ DIR AorB 0 ns
- - -
‘ALS648 switching characteristics (see Note 1)
Veec =45Vtwbsy, :2
CL = 50 pF, -
FROM To R1 = 500 Q, pun
PARAMETER (UNPUT) (OUTPUT) R2 = 5009, UNIT (&]
Ta = MIN to MAX E
SN54ALS648 SN7aALS648 (&)
MIN TYPt MAX | MIN TYPt MAX 7))
fmax MHz <
t i 11
PLH CBA or CAB AorB ns D
tPHL 13 13
tpLt 10 10 2
AorB Bor A ns <
tPHL 12 12
t BA 1
PLH S or SAB.t AorB 6 16 ns [75]
tPHL (with A or B high) 16 16 -l
tPLH SBA or SAB AorB 15 15 <
or
tPHL {with A or B law) 15 15 ne
1] = 17 1
PZH G AorB 7 ns
1PZL 20 20
t — 10 1
PHZ G AorB 0 ns
tPLZ 12 12
tPZH 17 17
DIR AorB
tpzL or 20 20 ns
1 1
PHZ DIR AorB 10 0 ns
tpLZ 12 12
tAll typicat values are at Voo = 5V, Ta = 26°C.
3Thase parameters are measured with the internal output state of the storage register opposite to that of the bus input.
on these p can be obtained from the factory as it becomes avallable.
PRODUCT PREVIEW
This page conteins Information on & product under TE.XAS
development. Taxas instruments reserves the right to 2'459
INSTRUMENTS

change or discontinus this product without notice.

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75266



!

S1INJYHID SV ANV STV

2-460 develapment. Taxas Instrumenta reserves the right 1o

TYPES SN54ALS647, SN54ALS649, SN74ALS647, SN74ALS649
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH OPEN-COLLECTOR OUTPUTS

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

Supply voltage, Voo
Input voltage

Storage temperature raNGe . . . . . . ... e

recommended operating conditions

-56°Cto125°C

0°Cto70°C

-65°Ct0150°C

SN54ALS647 SN74ALS647
SNS4ALS649 SN74ALS649 UNIT
MIN NOM MAX MIN NOM MAX
vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
ViK High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 Y
VOH High-level output voltage 5.5 5.6 v
12 24
loL Low-level output current 281 mA
felock Clock frequency MHz
tw Pulse duration, clocks high or low ns
tsu Setup time, A before CAB” or B before CBA? ns
th Hold time, A after CAB?T or B after CBAT ns
Ta Operating free-air temperature - 55 125 o] 70 °C

tThe extended condition applies if Ve is maintained between 4.75 and 5.25 V.
The 48-mA limit applies for the SN74ALS647-1 and SN74ALS649-1 only.

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SNE54ALSE47 SN74ALS647
PARAMETER TEST CONDITIONS SNG54ALS649 SN74ALS5649 UNIT
MIN TYP: MAX MIN TYP: MAX
Vik Vee = 4.5V, I = -18mA -1.5 -1.5 Vv
loH Vee = 4.5V, Vo = 5.5V 0.1 0.1 mA
Vee = 4.5V, loL = 12 mA 0.25 0.4
Vor Vee = 4.5V, loL = 24 mA 0.35 0.5 v
{loL = 48 mA for -1 versions)
i A or B ports Vee =6.5V, V=55V 01 X -
Control inputs Vge = 6.5V, Vi=7V 0.1 0.1
A or B ports§ 20 20
i Control inputs vee =55V, Vi=27v 20 20 HA
I Control inputs Vee = 5.5 V. Vi= 04V -0.1 -0.1 mA
A or B ports§ -0.2 -0.2
‘ALSB47 Outputs high 52 52
_ Outputs low 62 62
lec I Vee = 5.8V Outputs high 50 50 mA
ALSB49 Qutputs low 60 60
1Al typical values are at Vo = 5V, Tp = 25°C

§For /O ports, the paramaeters |4 and || include the off-state output current.
Additi ion on these prod can be obtained from the factory as it becomes available.
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TYPES SN54ALS647, SN54ALS649, SN74ALS647, SN74ALS649

OCTAL BUS TRANSCEIVERS AND REGISTERS WITH OPEN-COLLECTOR OUTPUTS

'ALS647 switching characteristics {see Note 1)

Vee=45Vtwobbev,
CL = 50 pF,
FROM TO R, = 680 Q,
PARAMETER UNIT
(INPUT) {OUTPUT) TA = MIN to MAX
SNG64ALS647 SN74ALS647
MIN TYPt MAX MIN TYPt MAX
fmax MHz
1 24 24
PLH CBA or CAB AorB ns
PHL 15 15
1] 2 24
PLH AorB BorA 4 ns
tPHL 12 12
tPLH SBA or SAB¢ 26 26
. . AorB ns
tPHL (with A or B high) 15 15
tPLH SBA or SAB? 26 26
] AorB - ns
tPHL {with A or B low]) 13 15
1 — 24 2
PLH G AorB 4 ns
1PHL 17 17
1 4
PLH DIR AorB 2 24 ns
tPHL 17 17
'ALS649 switching characteristics {see Note 1)
Veg = 45Vto558Y,
CL = 50 pF,
PARAMETER FROM o AL = esoq. UNIT 2
{INPUT} (OUTPUT) Ta = MIN to MAX
SN54ALS649 l SN74ALS649 &
MIN TYPt MAX MIN TYPt MAX —
fmax MHz 8
t 24 24
PLH CBA or CAB AorB ns o
TPHL 15 16 —
t 24
PLH AorB BorA 24 ns ©
PHL 10 10 W
1 SBA or SAB? 26 2
PLH J BA or X AorB 6 ns <
tPHL {with A or B high} 15 15
tPLH SBA or SABt 26 26 Q
. AorB ns 2
tPHL {with A or B low} 15 15 <
1 = 24 2
PLH 6 AorB 4 ns
tPHL 17 17 (72)
tpLH 24 24 -
DIR AorB
tPHL or 17 7 ns <
Al typical values are at Vog = BV, Ta = 25°C.
3 These parameters are measured with the internal autput state of the storage register opposite to that of the bus input.
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
Additional information on these products can be obtained from the factory as it bacomes available.
I TeExas 2-461
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TYPES SN54AS646, SN54AS648, SN74AS646, SN74AS648
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS

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

Supplyvoltage, VCC - .. ... ..o A"
Input voltage: Controlinputs . .. ... ... L 7V
WOports . ... 55V

...................... -55°Cto125°C

SN74AS646,SN74AS648 . . .. .. ........ .. ... .. .. ... 0°Cto70°C

recommended operating conditions

~65°Cto 150°C

SN54AS646 SN74AS648
SN54AS648 SN74AS5648 UNIT
MIN NOM MAX MiN  NOM  MaX
Vee Supply voltage 4.5 [ 5.5 4.5 5 5.5 \
ViH High-level input voltage 2 2 \'%
ViL Low-level input voitage 0.8 0.8 \
IOH High-level output current -12 -15 mA |
@L Low-level output current 48 64 mA
[ folock Clock frequency 0 75 ) 90 | MH
tw Pulse duration Clock high i 5 ns
Clock low 7 6
tsu Setup time, A before CAB' or B before CBA?T 7 6 ns
th Hold time, A after CABT or B after CBAT 0 4] ns
TA Opaerating free-air temperature -55 125 0 70 °c
- electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54AS6486 SN74AS648
|E PARAMETER TEST CONDITIONS SN54AS648 SN74AS648 UNIT
w MIN TYPt MAX MIN TYPt MAX
VK Vee = 4.5V, I = —18 mA -1.2 -1.2 \4
> Vcc =45Vtob55V, gy = -2mA Vee-2 Vee-2
2 Voo = 45V, oH = ~3 mA 24 a2 24 32
O VoH Ve = 45V, IOH = ~12 mA 2.4 v
> Vee = 4.5V, IoH = -15mA 2.4
w v Ve = 4.5V, loL = 48 mA 0.35 0.55 N,
o oL Vce = 4.5V, oL = 64 mA 0.35 0.55
- Control inputs Vee =65V, Vi=7V 0.1 0.1
| AorBports | Voo = 55V, V=55V 0.1 or| ™
O Control inputs 20 20
5 W AorBpost | VCC = &SV, V=27V 50 50| “A
Contral inputs -0.5 ~0.5
[/,] L A or B parts? Vee 5.5V, V=04V o5 o5 mA
o8 Vee 55V, Vo =225V -30 -112 | -30 -112 mA
Outputs high 120 195 120 195
'AS646 Outputs low 130 211 130 211
lec vee 55V Qutputs disabled 130 211 130 211 mA
QOutputs high 110 185 110 185
‘AS648 Cutputs low 120 195 120 195
u Outputs disabled 120 195 120 195

tAll typical values ars at Voo = 5V, Tp = 25°C
$For /0 ports, the parameters iy and ) include the off-state output current.
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, los-
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TYPES SN54AS646, SN54AS648, SN74AS646, SN74AS648
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS

‘AS646 switching characteristics (see Note 1}

Vee = 45Vto b6V,
CL = 50 pF,
FROM T0 R1 = 500 Q,
PARAMETER INPUT) (OUTPUT) R2 = 500 Q, UNIT
Ta = MIN to MAX
SN54AS646 SN74A5646
MIN MAX MIN MAX
fmax 75 90 MHz
t 2 9.5 2 .

PLH CBA or CAB AorB 85 1 s
TPHL 2 10 2 9
t 2 11

PLH AorB BorA 2 9 ns
tPHL 1 8 1 7
tPLH SBA or SABT 2 12 2 i

. . AorB ns
tPHL (with A or B high) 2 10 2 9
1 = 2 10 2 9

PZH G AorB ns
tpZL 3 15 3 14
t — 2 A 2 9

PHZ G AorB ns
tPLZ 2 11 2 9
t 1 3

Pzn DIR AorB 3 9 6 |
tpzL 3 21 3 18
1 2 1 2

PHZ DIR AorB 2 10 ns
tpLZ 2 12 2 10

‘AS648 switching characteristics {see Note 1)
Vee = 45Vteb65V,
CL = 50 pF, (7]
FROM 10 R1 = 500 2, =
PARAMETER {INPUT} (OUTPUT) R2 = 500 Q, UNIT -
Ta = MIN to MAX &)
SN54A5648 SN74AS5648 E
MIN MAX | MIN MAX Q
fmax 75 90 MHz W
t 2 9.5 2 .

PLH CBA or CAB AorB 85 ns <
tPHL 2 10 2 9 o
t 2 9 2 8

PLH AorB BorA ns b4
tPHL ] P p 7
tPLH SBA or SABT : 2 12 2 11 <

. i AorB ns
tPHL {with A or B high) 2 10 2 9 (75]
t — 2 10 2 9 -

PZH G AorB ns =1
tpZL 3 18 3 15
t = 2 11 2 9

PHZ G AorB ns
tpLZ 2 1 2 Q
t 3 19 3 16

PzH DIR AorB ns
tpZL 3 21 3 18
t 2 1

PHZ DIR AorB 2 2 10 ns
tpLz 2 12 2 10

t These paramaters are measured with the internal output state of the storage register opposite 1o that of the bus input.
TeExas 2-483
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