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DM74AS646/DM74AS648

General Description

This device incorporates an octal bus transceiver and an
octal D-type register configured to enable multiplexed trans-
mission of data from bus to bus or internal register to bus.

This bus transceiver features totem-pole TRI-STATE out-
puts designed specifically for driving highly-capacitive or rel-
atively low-impedance loads. The high-impedance third
state and increased high-logic-lovel drive provide this de-
vice with the capability of being connected directly to and
driving the bus lines in a bus-organized system without need
for interface or pull-up components. it is particularly attract-
ive for implementing buffer registers, 1/0 ports, bidirectional
bus drivers, and working registers.

The registers in the AS646, 648 are edge-triggered D-type
flip-flops. On the positive transition of the clock (CAB or
CBA), the input bus data is stored.

The SAB and SBA control pins are provided to select
whether real-time data or stored data is transferred. A low
input level selects real-time data, and a high level selects
stored data. The select controls have a ‘“make before
break™ configuration to eliminate a glitch which would nor-
mally occur in a typical multiplexer during the transition be-
tween stored and real-time data.
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The enable G and direction control pins provide four modes
of operation; real-time data transfer from bus A to B, real-
time data transfer from bus B to A, real-time bus A and/or B
data transfer to internal storage, or internal store data trans-
fer to bus A or B.

When the enable G pin is low, the direction pin selects
which bus receives data. When the enable G pin is high,
both buses become disabled yet their input function is still
enabled.

Features

W Switching specifications at 50 pF

B Switching specifications guaranteed over full tempera-
ture and V¢ range

B Advanced oxide-isolated, ion-implanted Schottky TTL
process

B Functionally and pin-for-pin compatible with LS TTL
counterpart

B TRI-STATE® buffer-type outputs drive bus lines directly

Connection Diagram

Dual-In-Line Package

TALSTATE® i3 a regisiered tradomark of National Semiconductor Corporation.
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Control |

nputs

170 Ports
Operating Free Air Temperature Range
Storage Temperature Range

Absolute Maximum Ratings
Supply Voltage
Input Voltage

v

v
5.5v

0°Cto +70°C
—65°Cto +150°C

Typical 04
N Package 41.1°C/W
M Package 81.5°C/W
Note: This p meets i ) requi ns of 500 P cy-

cles from —65°C to +150°C.

Recommended Operating Conditions

Note: The “Absolute Maximum Ratings™ are those values
beyond which the safety of the device cannot be guaran-
teed. The device should not be operated at these limjts. The
parametric values defined in the “Electrical Characteristics”
table are not guaranteed at the absoluto maximum ratings.
The “Recommended Operating Conditions” table will define
the conditions for actual device operation.

Symbol Parameter DM74AS646, 648 Units
Min Nom Max
Veo Supply Voltage 4.5 5 5.5 v
ViH High Lovel Input Voltage 2 \
ViL Low Level Input Voitage 0.8 \
loH High Level Output Current —15 mA
oL Low Level Output Current 48 mA
foik Clock Frequency ] 90 MHz
tw Width of Clock Pulse High 5 ns
Low 6 ns
tsu Data Setup Time 6T ns
ty Data Hold Time oT ns
Ta Free Air Operating Temperature 0 70 °C
The ( T) arrow indicates the positive edge of the Clock is used for refarence,
Electrical Characteristics
over recommended operating free air temperature range. All typical values are measured at Vog = 5V, T4 = 25°C.
Symbol Parameter Conditions Min Typ Max Units
Vik Input Clamp Voltage Voe = 4.5V, = —18 mA —1.2 \'4
Von High Level QOutput Voo = 4.5V, V)L = Max loH = Max 2
Voltage Vi = Min lon = —3mA 24 3.2 v
Veoc = 4.5V105.5V, oy = —2mA Vec — 2
Yo [ lomiaiosa | Voo~ tv e oss | a5 | v
Iy :nput Current @ Max Vg =585V | =7V Control Inputs 0.1 mA
nput Voltage V| =55V | AorBPorts 0.1
lin High Level Input Current | Vg = 5.5V, Vi = 2.7V Control inputs 20 wA
(Note 1) A or B Ports 70
i Low Level Input Current Voo = 5.5V, Vi = 0.4V Gontrol inputs —-0.5 mA
{Note 1) Aor B Ports -0.75
lo Output Drive Current Voo = 5.5V, Vg = 2.25V —30 —112 mA
lcc Supply Current Vce = 5.5V Outputs High 120 195
’AS646 Outputs Low 130 211
Outputs Disabled 130 211 mA
Qutputs High 110 185
’AS648 Outputs Low 120 195
Outputs Disabled 120 195

Note 1: For 170 ports, the parameters iy and I include the off-state current, oz and lgzy.
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’AS646 Switching Characteristics over recommended operating free air temperature range (Note 1).
Symbol Parameter Conditions From To DM74As646 Units
(Input) (Output) Min Max

fmAx Maximum Clock Vee = 4.5Vi0 5.5V, 20 MHz
Frequency Ry = Ry = 50081

tPLH Propagation Delay Time CL = 50pF 2 85 ns
Low to High Level Output CBAor AorB .

tPHL Propagation Delay Time GAB 2 9 ns
High to Low Level Output

tPLH Propagation Delay Time 2 9 ns
Low to High Level Output AorB BorA

toHL Propagation Delay Time 1 7 ne
High to Low Level Output

tPLH Propagation Delay Time 2 1 ns
Low to High Level Output SBA or SAB AorB

tPHL Propagation Delay Time (Note 2) 2 o ns
High to Low Level Output

tpzH Output Enable Time 2 9 ne
to High Level Output

tpzL Output Enable Time 3 14 ns
to Low Level Output Enible AorB

tpHz Output Disable Time G » ° ns
from High Level Output

tpz QOutput Disable Time 2 e ns
from Low Level Output

tozH QOutput Enable Time
to High Level Output 8 18 ns

tpzL Output Enable Time 3 18 ns
to Low Level Output DIR AorB

trHZ Output Disable Time 2 10 ns
from High Level Output

tpz Output Disable Time
from Low Level Output 2 10 ns

Note 1: See Section 5 for test waveforms and output load.

Note 2: These parameters are measured with the intemal output state of the storage register opposite to that of the bus input.
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’AS648 Switching Characteristics over recommended operating free air temperature range (Note 1)
Symbol Parameter Conditions From To DM74AS648 Units
(Input) Output) | min | Max
’MAX Maximum Clock Vcc = 4.5Vt0 5.5V,
Frequency Ry = Ry = 5000 %0 MHz
tpLH Propagation Delay Time | CL — 50 PF (Note 1) 2 85 ns
Low to High Level Output CAB or CBA AorB i
tPHL Propagation Delay Time 2 9 ns
High to Low Level Output
tpLy Propagation Delay Time 2 s ns
Low to High Level Output AorB BorA
tpHL Propagation Delay Time 4 7 ns
High to Low Level Output
tpry Propagation Delay Time 2 11 ns
Lowto High Level Output SBAOrSAB (Note2) | AorB
tpHL Propagation Delay Time P 9 he
High to Low Level Output
tpzH Output Enable Time 2 9 ns
to High Level Output
tezL Output Enable Time a3 15 ns
to Low Level Output Enable AorB
tpuz Output Disable Time G 2 9 ns
from High Level Output
tpLz Qutput Disable Time 2 o ns
from Low Level Output
tpzH Output Enable Time
to High Levet Output 8 16 ns
tpzL Output Enable Time 3 18 ns
to Low Level Output DIR AorB
tPHZ Output Disable Time
from High Level Output 2 10 ns
teLz Output Disable Time
from Low Level Output 2 10 ns
Note 1: See Section 5 for test wavetorms and output load.
Note 2: These parameters are measured with the internal output state of the storage register opposite 1o that of the bus input.
Function Table
inputs Data 1/0* Operation or Function
G|DIR| CAB CBA | SAB SBA | A1thruAs B1 thru B8 *AS646 ’AS648
H X JHorL HorL X X input input Isotation, Hold Storage Isolation, Hold Storage
X T T X X P P Store A and B Data Store A and B Data
Ll X X X L Outout Input Real Time B Data to A Bus | Real Time B Data to A Bus
L X HoL| X H P P Stored B Data to A Bus Stored B Data to A Bus
L H X X L X Inout Outnut Real Time A Data to B Bus | Real Time A Data to B Bus
H ] HorL X H X P P Stored A Data to B Bus Stored A Data to B Bus
X X T X X X input Unspecified* | Store A, B Unspecified* Store A, B Unspecified*
X X X 1 X X Unspecified* Input Store B, A Unspecified* Store B, A Unspecified*
H—high level; L—low level: X—irrelevant; T —low-to-high level transition
*The data output functions may be enabted 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 ba stored on aevery low-to-high transition on the clock inputs.
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Different Modes of Control for AS646, AS648

Storage From A,Bor Aand B *Transfer Stored Datato AorB
From: A B A&B To: A B

B BUS A BUS B BUS

TL/F/6324-3 TL/F/6324-4

*Real-Time Transfer Bus Ato Bus B *Real-Time Transfer Bus B to Bus A

A BUS B BUS A BUS B BUS

TL/F/6324-6 TL/F/6324-7

*The complement of A and B data are stored and transterred for AS648
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Block Diagram (ositive logic)
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Physical Dimensions inches (millimeters)
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Molded Dual-In-Line Package (M)
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Physical Dimensions inches (millimeters) (Continued)
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Molded Dual-In-Line Package (N)
Order Number DM74ALS648NT
NS Package Number N24C

DM74AS646/DM74AS648 Octal Bus Transceiver and Register

LIFE SUPPORT POLICY

NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or 2. A critical component is any component of a life

systems which, (a) are intended for surgical implant support device or system whose failure to perform can
into the body, or (b) support or sustain lifa, and whose be reasonably expected to cause the failure of the life
failure to perform, when properly used in accordance support device or system, or to affect its safety or
with instructions for use provided in the labeling, can effectiveness.
be reasonably expected to result in a significant injury
to the user.
National Semiconductor National Semiconductor National Semiconductor Nationsl Semiconductor
ration Europe Hang Kong Ltd. Japan Ltd.
1111 Wast Bardin Road Fax: +49 (0) 180-530 85 86 13th Floor, Straight Block, Tel: 81-043-299-2308
Arlington, TX 76017 Email: europe.support@nsc.com Qcean Centre, 5 Canton Rd. Fax: 81-043-299-2408
Tel: 1(800) 272-9959 Deutsch Tel: +49 (0) 180-530 85 85 Tsimshatsui, Kowloon
Fax: 1(800) 737-7018 Enghsh  Tel: 449 (0) 180-532 78 32 Hong Kong
. Frangais Tol: +49 (0) 180-532 93 58 Tol: (852) 2757-1600
http://www.national.com ltaliano  Tel: +49 {0) 180-534 16 80 Fax: {852) 2736-9960
National does not assume any Hility for use of any circuitry d na circuil patent Ji implied and Nati the right at any ime withoul notice ge said circuitry and
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