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Octal Bus Transceivers and Registers

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 will be clocked into the registers
on the low-to-high transition of the appropriate clock pin (CAB or CSA). The following examples
demonstrate the four fundamental bus-management functions that can be performed with the
octal bus transceivers and registers.
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SN5418646 THRU SN54LS649
SN7415646 THRU SN74LS649

OCTAL BUS TRANSCEIVERS AND REGISTERS

D2661, DECEMBER 1982 — REVISED MARCH 1988

¢ 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 Plastic and
Ceramic DIPs, Ceramic Chip Carriers, and
Plastic ‘*Small Outline’’ Packages

* Dependable Texas Instruments Quality

SNB4ALS' . . . JT PACKAGE
SN74LS’. .. DW OR NT PACKAGE

(TOP VIEW)

and Reliability
DEVICE OUTPUT LOGIC
‘'LS646 3-State True
‘L5647 Open-Collector True
‘LS648 3-State Inverting SN5ALS’ . . . FK PACKAGE 2
‘LS649 Open-Collector Inverting (TOP VIEW)
description 8
These devices consist of bus transceiver circuits with 9
3-state or open-collector outputs, D-type flip-flops, q>’
and control circuitry arranged for multiplexed trans- o
mission of data directly from the input bus or from
the internal registers. Data on the A or B bus will be r_'
clocked into the registers on the low-to-high transition [
of the appropriate clock pin (CAB or CBA). The fol-
lowing examples demonstrate the four fundamental
bus-management functions that can be performed
with the octal bus transceivers and registers.
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SN54LS646 THRU SN54LS649, SN74LS646 THRU SN74LS648
OCTAL BUS TRANSCEIVERS AND REGISTERS
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data may be stored in the other register.

S8JIAD

When an output function is disabled, the input function is still enabled and ma
Only one of the two buses, A or B, may be driven at a time.

[ ]
DIR CAB CBA SAB SBA
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BUSB
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TRANSFER
STORED DATA

TOAORB

Enable (G) and direction (DIR) pins are provided to control the transceiver functions. In the transceiver mode, data
present 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 G high), A data may be stored in one register and/or B

v be used to store and transmit data.

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 /0t

OPERATION OR FUNCTION

CAB CBA SAB SBA | A1 THRUAS | 81 THRUBS

LS646, LS647

L5648, LSB49

t X X X
X t

Input Not specified
Not specified Input

Store A, B unspecified
Store B, A unspecified

Store A, B unspecified
Store B, A unspecified

4 t

Input
HorL Horl s

Input

Store A and B Data
isolation, hold storage

Store A and B Data
Isolation, hold storage

X Hor L

x X Qutput

Input

Real-Time B Data to A Bus
Stored B Data to A Bus

Real-Time B Data to A Bus
Stored B Data to A Bus

Hor L X

X X Qutput

input

- rle Flz x)x x{of
T ox|r rlx x[x x
T rx x|x x[x

x X|T rix x|x

Real-Time A Data to B Bus
Stored A Data to B Bus

Reai-Time A Data to B Bus
Stored A Data to B Bus

1 The data output functions may be enabled or disabled by various signals at the G and DIR inputs.
data at the bus pins will be storad on every low-to-high transition on the clock inputs.

Data input functions are always enabled, i.0.,

*
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SN54LS646 THRU SN54LS649, SN74LS646 THRU SN741S649
OCTAL BUS TRANSCEIVERS AND REGISTERS

logic diagrams (positive logic)

‘LS646, ‘L.S647
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‘LS648, 'LS649
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Pin numbers shown are for DW, JT, and NT packages.
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SN54LS646, SN54LS647, SN74LS646, SN74LS647

OCTAL BUS TRANSCEIVERS AND REGISTERS

logic symbols?

'LS646 'L.S647
g42u G3 G (:)' G3
om-‘Ltaem {BA) mn——tisem 18l
3 EN2 [AB] 231 3 EN2 [AB]
cea23 b 17 C4 ceA-—2—— b7 C4
saa-22. fif3 SBA—-——-(:I " oes
cAa-ﬂ’-——— > Cc6 CAB—(—z-)———— > ce
s;xe-izl-—-—e 67 e
20 (20}
4} =1 5 aD}e-¢ ;_Lm A1 4 Q>1<1 5 20 lo—¢-9-4>-B1
Al 4> v — -+ < —
! 5 1 O ! 5 0O
6D 21 29 6D 7] = 11>2 o
{5} o0 ' 7 (19) ) - g_7 (19}
A2 4’—: :I—“BZ A2 -4-»—?—4— j—ﬁb—az
2 i6) (18) 6) 118)
° ma ol g o A
4 A4 B4
= i i i Dl N e
- (8) (16} 8 (16)
AS 85 AS 85
O ! 1 ™ 1
2 o (15! 9) 118)
<. As-d-b—t: j—“— B6 A6 j_‘-’- B6
8 (10} 14} ::t 1a)
87 A7 i B7
an {13} “n (13)
Aao—t: Ae«-»—C—-—— B8
tThese symbols are in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12.
Pin numbers shown are for DW, JT, and NT packages.
2-1078 Texas ‘9
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SN54L5648, SN54LS649, SN74L5648, SN741L5649
OCTAL BUS TRANSCEIVERS AND REGISTERS

logic symbolst (continued)
‘LS648 'LS649
20 gy E‘;‘)—’h a3
o3 3 EN1 (BA) DIR 3 EN1 (BA]
3 EN2 [AB] 58] 3 EN2 [AB]
cpat2d) Oca caa-=" D> 1 4
sga22 Tes seA—= oes
cag-Y b 17T ce caB— P17 c6
(2) )
SAB——————{[TG7 SAB 167
= (20) @ m | I- *(20)
(a) =1 5 4D f9-¢-9—<»- B} =1< 401949481
s A1-4> —
INE L 71 I [ ] o3 5 O .T
=1 6D 7] =10
= : 2vp>~. [ 20
() g 119) (s) o Z 7 (19)
a2 Sl i Nl i
6} ‘ (18) (6 (18
g sa sl =a st
7 an 7} an
. EEpeE | ey e
8) (16) (8) 1 (16}
A5 3—0 BS A5 3—4’- -1
(@) (1s) (9) (1s)
. oy ey =a pite
{10) (14) 10) (14)
A7 :I—*b 87 AT-4p ‘I ;j«»- a7
{1 (13} (ER]] ] 13}
- =a nub =a
TThese symbols are in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12.
Pin numbers shown are for DW, JT, and NT packages.
TE} KAS 2-1079
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SN541LS646 THRU SN54LS649,
SN74LS646 THRU SN74LS649
OCTAL BUS TRANSCEIVERS AND REGISTERS

schematics of inputs and outputs

EQUIVALENT OF DIRECTION INPUTS EQUIVALENT OF ALL OTHER INPUTS

Vee Vee
9 k2 NOM Req

INPUT

INPUT

_ Aand B: Fleq=15an0M
G, CAB and CBA: Req = 10 k2 NOM
SAB and SBA: Rgq= 6 k2 NOM

TYPICAL OF ALL ‘L5646, ‘L5648 OUTPUTS . TYPICAL OF ALL 'LS647, ‘L5649 OUTPUTS

Vee

OUTPUT

]

OUTPUT

*
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SN54LS646, SN54LS648, SN74LS646, SN74LS648
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS

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

N

TTL Devices

SUPDIY VOIaGE, V0« « t e vt ittt ettt et ettt et e e bt e e e e e e e e e e A"
Input voltage: CoNtrol INPULS ... vttt ettt ittt it ettt ettt e et ettt e s ettt A"
70 oo 55V
Operating free-air temperature range: SN54LS646, SNS54LS648 ..............ccovievennnn.. —55°C to 125°C
SN74LS646, SN74LSBAB ..........oovreeiinianins. 0°C to 70°C
StOrage 1eMPEratUI TANGE . . . vt it ettt et ettt et ettt e e e te et e —65°C to 150°C
recommended operating conditions
SN54L5646/648 SN74L.5646/648 UNIT
MIN NOM MAX | MIN NOM MAX
Ve Supply voltage 4.5 5 55 | 4.75 5 525 v
V4 High-level input voltage 2 2 v
ViL Low-level input voltage 0.5 0.6 \4
lon High-level output current -12 - 15 mA
o, Low-level output current 12 24 mA
CBA or CAB high 15 15
ty  Pulse duration CBA or CAB low 30 30 ns
Data high or tow 30 30
tsy Setup time AorB 15 15 ns
before CABt or CBAt
th Hold time AorB [} 0 ns
after CABt or CBA ¢
Ta  Operating free-air temperature — 65 125 [} 70 °c
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONST SN54L5646/648 SN7415646/648 UNIT
MIN TYP} MAX | MIN TYP} MAX
ViK Voo =MIN, 1 =—18mA ~15 ~15 v
Hysteresis | Aor B Voe = MIN 01 04 02 04 v
(V14 =V} |input .
I0H = — 3 MA 24 34 24 34
Vou Vee =M, Viy =2y, I T2 mA 2 v
VL = MAX
IoH = — 16 mA 2
v Vee=MIN, vig=2V, | Ig. =12mA 025 0.4 025 04}
oL VL = MAX loL = 24mA 035 05
i Control inputs | Voo = MAX, V=7V 0.1 0.1 A
! AorBports | Voo =MAX, V, =55V 0.1 0.1
177} Ac.::t;o:)::su;s Ve =MAX, V=27V ;g zg LA
Contro! inputs —0.4 —-04
TN 2 or B porta’ Voo =MAX, V=04V =08 51 mA
105§ Voe = MAX, Vg=0V — 40 -225 | —40 —225 | mA
Outputs high 91 145 91 145
L5646 Outputs low 103 165 103 165
Qutputs disabled 103 165 103 165
lee Vee = MAX - mA
Outputs high 91 145 9N 145
LS648 Qutputs low 103 165 103 165
Outputs disabled 120 180 120 180
1 For conditions shown as MIN or MAX, use the appropriate value specified under r ded operating conditions.
* All typical values ere at Vcc = 5V, Ta = 25°C.
§ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
1 For 10 ports, the parameters )4 and ) include the off-state output current.
TExAs ¢ 2-1081
INSTRUMENTS
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SN54LS646, SN54LS648, SN74LS646, SN74L5648

OCTAL BUS TRANSCEIVERS AND

REGISTERS WITH 3-STATE OUTPUTS

switching characteristics, VcCc =5V, TA = 25°C

PARAMETER FROM 0 TEST CONDITIONS L5640 o UNIT
{INPUT} {OUTPUT)} MIN TYP MAX_ MIN TYP MAX
15 25 15 25 S
IPLH CABorCBA | AorB =
tPHL 23 35 24 40 ns
tpLH AorB Bor A 12 18 12 18 ns
PHL 13 20 15 25 ns
tPLH SAB or SBAT 26 40 37 56 | ns
with Bus
t % 2t 35 24 40 ns
FHL lnputhish__| 5 o, g RL=6675, CL=45DF,
tPLH SAB or SBA See Note 2 33 50 26 a0 | ns
with Bus
tPHL input low 14 25 23 a0l ns
tpzH 5 33 55 30 50| ns
pZL AGHB 42 65 37 55 ns
PPZH 28 45 23 40 ns
DIR
2 tPZL 39 60 30 45 | ns
tPHZ z 23 35 28 45 ns
- tpLZ SorE R_=667Q, C_=5pF, 22 35 22 35 ] ns
- 1PHZ DIR See Note 2 20 30 24 35 ns
- tpLz 19 30 19 30 ns
U t These parameters are measured with the internal output state of the storage register opposite to that of the input.
] NOTE 2: Load circuits and voltage waveforms are shown in Section 1.
<.
(2]
®
(7]
2-1082 I TEXAS
NSTRUMENTS
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SN54LS647, SN54LS649, SN74LS647, SN74LS649
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH OPEN-COLLECTOR OUTPUTS

abs:

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

Supply voltage, Vcc (see Note 1)
Input voltage {control inputs) .....
Off-state output voltage (A and B ports)

Operating free-air temperature range: SN54LS647, SN54LS649 .. .............ovvurennn.n. —55°C 10 125°C
SN74LS647, SNTALS649 . ... .oviin it —0°C 10 70°C
StOrage temMPerature TANGE . . . ..o ittt et e ta e et ueeterneneensnseenaearaenonenasnsns —65°C to 150°C

recommended operating conditions

SN54L5647 SN74L.5647
SN541.5649 SN74L5649 UNIT
MIN NOM MAX | MIN NOM MAX
Ve Supply voltage 4.5 5 55 | 4.75 8 5.25 \4
ViH High-ievet input voltage 2 2 v
VL Lowlevel input voltage 0.5 0.6 v
Vo High-tevet output voltage 55 55 v
loL Low-level output voltage 12 24 mA
CBA or CAB high 15 15
tw  Pulse duration CBA or CAB low 30 30 ns
Data high or low 30 30
tsy Setup time AorB 15 15 ns
before CABt or CBAt
Hold time
th AorB 0 0 ns
after CABt or CBA t
Ta  Operating free-air temperature — 55 125 0 70 %G

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

SNEALS647 SN74L5647
PARAMETER TEST CONDITIONS? SN54LS649 SN74LS649 UNIT
MIN TYP MAX | MIN TYP§ MAX
VIK Ve =MIN, Jj=—18mA -~ 1.5 —1.5 v
Hysteresis | orBinput | Ve = MIN 01 04 02 04 v
or B inpu = 3 . . B
Vs —VT_) cc
Vo =MIN, Vig=2V. VL= MAX,
IoH cc IH 1k 0.1 01| ma
VOH =55V
N VeC=MIN, Vig=2V, [loL=12mA 025 04 025 o4
ot V)L = MAX oL =24 mA 035 05
Aor B V{=55V 0.1 0.1
Iy Vee = MAX mA
All others V=7V 0.1 0.1
4 Ve =MAX, V=27V 20 20 MA
M Vee = MAX, V=04V 0.4 ~04 | mA
Outputs high 79 130 79 13
'LS647 Vee = MAX, Outputs open bt g 9 0
. Outputs low 94 150 94 180 "
cC A m
Outputs high 7 130 7
"LSB49 Vee = MAX, Outputs open | 10 o 9 130
Outputs low 94 150 94 150

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

tan

typical values are at Vo = 5V, T = 25°C.

N

TTL Devices

TExas Q’ 2-1083
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OCTAL BUS TRANSCEIVERS AN

SN54LS647, SN54LS649, SN74LS647, SN74LS649

D REGISTERS WITH OPEN-COLLECTOR OUTPUTS

switching characteristics, Vcc =5V, TA = 25°C

FROM TO - 'LS647 'LS649
PARAMETER TEST CONDITIONS UNIT
(INPUT) (OUTPUT) MIN TYP MAX | MIN TYP MAX
t
FLH CABorCBA | AorB 22 8 17 S04 ns
1PHL 28 45 28 45 ns
t
PLH AorB Bore 17 26 15 25 ns
tPHL 18 27 20 30 ns
tPLH sAB or SBAT 33 50 37 55 | ns
p with Bus
FHE input high AcorlB R_=667 2, CL=45pF, 2 45 8 45| ns
1PLH SAB or sBAT See Note 2 39 60 30 a5 | ns
. with Bus
PHL input low 19 30 26 40 ns
tPLH G 25 40 21 40 ns
tPHL 33 50 34 50 ns
AorB
PLH DIR 23 35 19 30 ns
2 TPHL ) 27 45| ns
T These parameters are measured with the internal outputs state of the storage register opposite to that of the bus input.
__' NOTE 2: Load circuits and voltage waveforms are shown in Section 1.
|
r~
®
s
(%]
(1]
(7]
Texas s
21084 INSTRUMENTS

POST OFFICE BOX 655012 » DALLAS, TEXAS 75265




	Slide 1
	Slide 2
	RE_DSHEET_LS646-649_TIS_Cover
	RE_DSHEET_LS646-649_TIS_UNSECURED

