
















































































































































































National
Semiconductor

DM54AS/DM74AS230,231

Preliminary

TRI-STATE® Bus Drivers/Receivers

General Description

This family of Advanced Schottky TRI-STATE Bus circuits
are designed to provide either bidirectional or unidirectional
buffer interface in Memory, Microprocessor, and Commu-
nication Systems. The output characteristics of the circuits
have low impedance sufficient to drive terminated transmis-
sion lines down to 133 ohms. The input characteristics of
the circuits likewise have a high impedance so it will not sig-
nificantly load the transmission line. The package contains
eight TRI-STATE buffers organized with four buffers having
a common TRI-STATE enable gate. The AS230 is orga-
nized as 4 bit buffers inverting & 4 bit buffers non inverting.
The AS231 is organized as two 4 bit wide inverting buffers
with separate complementary output control buffers.

The TRI-STATE circuitry contains a feature that maintains
the buffers in TRI-STATE until the power supply (Vcg) is
greater than 3V. This feature prevents the buffers from
glitching the system bus during power up or down.

Features

Advanced Oxide-Isolated, lon-Implanted Schottky TTL
Process.

Improved Switching Performance over Low Power
Schottky Counterpart.

Functional and Pin Compatible with Low Power
Schottky Counterpart.

Switching Response Specified into 500 ohm and 50pF.
Low Level Drive Current 74AS = 48mA,

54AS = 40mA

Glitch Free Bus During Power Up/Down

Specified to Interface with CMOS at

VoH = Vce — 2V.

Absolute Maximum Ratings

Supply Voltage
Input Voltage

v
v

Operating Free Air Temperature Range

Storage Temperature Range

DM54AS
DM74AS

—55°C to 125°C
0°C to 70°C
—65°C to 150°C

Lead Temperature

(Soldering, 10 seconds) +300°C
Connection Diagrams
Vee 2G  1Y1 2A4 1Y2 2A3  1Y3 2A2 1Y4 2A1 Vcc 2G  1Y1 2A4 1Y2 2A3 1Y3 2A2 1Y4 2A1
J2o |19 |18 |17 |16 |15 |14 |13 |12 |14 |20 |19 |18 |17 |16 |15 |14 |13 |12 |11
[+ ]2 |5 J« s |s |7 |8 [o |0 [+ ]2 [s [« [s e |7 [ [o [t
1G  1A1 2Y4 1A2 2Y3 1A3 2Y2 1A4 2Y1 GND 1G  1A1 2Y4 1A2 2Y3 1A3 2Y2 1A4 2Y1 GND

54AS230 (J) 74AS230 (J,N)

54AS231(J)  74AS231(J,N)
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DM54AS/DM74AS230,231

Recommended Operating Conditions

DM54AS DM74AS
230,231 230,231
Parameter Min Nom Max Min Nom Max Unit
Supply Voltage, Vcc 4.5 5 5.5 45 5 55 \
High Level Input Voltage, V|4 2 2 \
Low Level Input Voltage, V|_ 0.8 0.8 Vv
High Level Output Current, IoH —40 —48 mA
Low Level Output Current, IoL 40 48 mA
Electrical Characteristics over recommended operating free air temperature range (Note 1)
Parameter Conditions Min Typ Max Unit
VIK Input Clamp Voltage Vce = 4.5V, N = —18mA —1.2 "
VOH High Level Output loH = —48mA 2 Vv
Voltage Vce = 4.5V
IoH = —2.0mA Vee—2 \
VoL Low Level Output Vce = 4.5V lgL = —48mA 0.35 0.50 \
Voltage
1] Input Current at Vce =55V, VIN =7V 100 uA
Max Input Voltage
IIH High Level Input Current Vce = 5.5V, VN = 2.7V 20 KA
L Low Level Input Current Vce = 5.5V, V|N = 0.4V —0.5 mA
10ZH High Level TRI-STATE® Vog = 5.5V,V = 27V 50 uA
Output Current
lozL Low Level TRI-STATE Vce = 5.5V, Vo = 0.4V —50 A
Output Current
10 Output Drive Current Vce = 5.5V, VouT = 2.25V —30 —110 mA
Icc 54/74AS230 Vce = 5.5V Outputs High 38
Supply Current mA
Outputs Low 68
TRI-STATE 35
Icc 54/74AS231 Vce = 5.5V Outputs High 38
Supply Current mA
Outputs Low 68
TRI-STATE 35
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Switching Characteristics

over recommended operating free air temperature range (Note 1,2)

From To DM54AS230 DM74AS230
Parameter (Input) (Output) | Conditians Min | Typ | Max | Min Typ | Max Unit
tPLH 1A 1y 3.5 3.5 ns
tPHL 3.5 3.5
'PLH 2A 2Y | vee = 4.0 4.0 ns
4.5 to 5.5V

tPHL RL = 500 0 43 4.3
tzH CL = 50 pF 9 9
tpzL G Y 10 10 ns
tPHZ 7 7
tpLZ 7 7

Switching Characteristics over recommended operating free air temperature range (Note 1)

From To DM54AS231 DM74AS231
Parameter (Input) (Output) | Conditions Min Typ | Max Min Typ | Max Unit
tPLH A Y vee = 3.5 3.5 ns
4.5 to 5.5V

tPHL AL = 500 @ 3.5 3.5
tpzH CL = 50 pF 9 9
tpzL GorG Y 10 10 ns
tPHZ 7 7
tpLz 7 7

NOTE 1: See notes pg. 1-2, figures pg. 2-2.
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DM54AS/DM74AS240,241,242,243,244

National
Semiconductor

Preliminary

DM54AS/DM74AS240,241,242,243,244
TRI-STATE® Bus Drivers/Receivers

General Description

This family of Advance Schottky TRI-STATE Bus circuits
are designed to provide either bidirectional or unidirectional
buffer interface in Memory, Microprocessor, and Commu-
nication Systems. The output characteristics of the circuits
have low impedance sufficient to drive terminated transmis-
sion lines down to 133 ohms. The input characteristics of
the circuits likewise have a high impedance so it will not sig-
nificantly load the transmission line. The package contains
eight TRI-STATE buffers organized with four buffers having
a common TRI-STATE enable gate. The AS240, 241 and
244 are eight wide in a 20 pin package, and may be used as
a 4 wide bidirectional or eight wide unidirectional. The
AS242 and 243 are organized four wide bidirectional in a 14
pin package. The buffer selection includes inverting and
non-inverting, with enable or disable TRI-STATE control.
The TRI-STATE circuitry contains a feature that maintains
the buffers in TRI-STATE until the power supply (Vcg) is
greater than 3V. This feature prevents the buffers from
glitching the system bus during power up or down.

Features

m Advanced Oxide-Isolated, lon-implanted Schottky TTL
Process.

m Improved Switching Performance with Less Power
Dissipation compared with Schottky Counterpart.

m Functional and Pin Compatible with 54/74LS and
Schottky Counterpart.

m Switching Response Specified Into 500 ohm and 50pF.

Glitch Free Bus During Power Up/Down.

m Specified to Interface with CMOS at
VoH = Vcc — 2V.

Absolute Maximum Ratings

Supply Voltage, Vcc 7.0V
Input Voltage 7.0V
Operating Free Air Temperature Range
DM54AS —55°C to 125°C
DM74AS 0°C to 70°C

Storage Temperature Range —65°C to +150°C
Lead Temperature

(Soldering, 10 seconds) +300°C

Connection Diagrams

Vec 2G  1Y1 2A4 1Y2 2A3 1Y3 2A2 1Y4 2A1
J20 |19 18 |17 |16 |15 |14 13 |12 |11

Vee 26 1Y1 2A4 1¥2 2A3 1Y3 2A2 1Y4 2A1
|20 1o |18 |17 |16 |15 14 |1z |12 |n

[ Y
Ol

SO

]1]2 3|4 5]6 7]8 9|1o
1G  1A1 2Y4 1A2 2Y3 1A3 2Y2 1A4 2Y1 GND

54AS240 (J)  74AS240 (J,N)

]1]23|45]67‘89|1o
16 1A1 2Y4 1A2 2Y3 1A3 2Y2 1A4 2Y1 GND

54AS241 (J) 74AS241 (J,N)
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Connection Diagrams

Vcc GBA NC 1B 2B 3B 4B Vcc GBA NC 1B 2B 3B
l14 13 |12 11 10 |9 IS |14 13 |12 1 10 |9

4B
s

AT, SH=h

y y
R S S G S Rk
GAB  NC 1A 2A 3A 4A GND GAB  NC 1A° 2A 3A 4A GND
54AS242 (J) 74AS242 (J,N) 54AS243 (J) 74AS243 (J,N)
Vcc 2G  1Y1 2A4 12 2A3 1Y3 2A2 1Y4 2A1
]20 |19 18 [17 |16 |15 [14 13 [12 |11
I | |
[v 2 |5 [¢ |5 [e |7 [ o ]
1G  1A1 2v4 1A2 2Y3 1A3 2Y2 1A4 2Y1 GND
54AS244 (J)  74AS244 (J,N)
Recommended Operating Conditions
DM54AS DM74AS
240,241,242,243,244 240,241,242,243,244
Parameter Min Nom Max Min Nom Max Unit
Supply Voltage, Vcc 4.5 5 55 4.5 5 5.5 \
High Level Input Voltage, V|H 2 2 "
Low Level Input Voltage, V|_ 0.8 0.8 \"
High Level Output Current, IoH —-12 —15 mA
Low Level Output Current, loL 48 64 mA

* Applies to 74AS-1 options.

1-59

vve‘sve‘eve’ L ve ovesSvyZNG/SYYSING




DM54AS/DM74AS240,241,242,243,244

Electrical Characteristics

over recommended operating free air temperature range (Note 1)

Parameter Conditions Min Typ Max Unit
VIK Input Clamp Voltage Vce = 4.5V, IN = —18mA —1.2 Vv
VOH High Level Output Vce = 4.5V, IoH = —3mA 24 3.2
Voltage
Vece = 4.5V, IoH = —15mA 20 23 \
IoH = —2mA Vee—2
VoL Low Level Output Vce = 4.5V oL = Max .35 .55 \
Voltage
] Input Current at Vce = 5.5V, VIN = 7V 100 kA
Max Input Voltage
IIH High Level Input Current Vce = 5.5V, VN = 2.7V 20 kA
L Low Level Input Current Vce = 5.5V, ViN = 0.4V —500 A
10ZH High Level TRI-STATE® Vce = 5.5V, V =27V 50 kA
Output Current
lozL Low Level TRI-STATE Vce = 5.5V, V = 4V —50 rA
Output Current
o Output Drive Current Vce = 5.5V, VoyTt = 2.25V —30 —110 mA
Icc 54/74AS240 Vce = 5.5V Outputs High 1 19
Supply Current mA
Outputs Low 47 85
TRI-STATE 23 46
Icc 54/74AS241 Vce = 5.5V Outputs High 12 24
Supply Current mA
Outputs Low 53 90
TRI-STATE 33 66
Icc 54/74AS242 Vce = 5.5V A Port Outputs High 18 36
Supply Current mA
A Port Outputs Low 36 61
TRI-STATE 24 48
Icc 54/74AS243 Vce = 5.5V A Port Outputs High 22 44
Supply Current mA
A Port Outputs Low 43 86
TRI-STATE 33 66
Icc 54/74AS244 Vce = 5.5V Outputs High 11 22
Supply Current mA
Outputs Low 52 90
TRI-STATE 34 68
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Switching Characteristics over recommended operating free air temperature range (Notes 1, 2)

Parameter Circuit 74AS 54AS

(Propagation Delay Time) Configuration Min Typ Max Min Typ Max Unit

TpPLH, Low-to-High Level

i

Output ouT 1 3.5 7 1 3.5 6 ns
TpHL, High-to-Low Level Y

Output AS 240, 242 1 3.5 7 1 3.5 6 ns
TpLH, Low-to-High Level

Output IN ouT 1 4 8 1 4 7 ns
TpHL, High-to-Low Level A Y

Output AS 241, 243, 244 1 4 8 1 4 7 ns

TpzL, Output Enable to

vve'eve‘eve‘Lve oveSvrZING/SYYSING

Low Level IN 2 7 13.5 2 7 12 ns
TpzH, Output Enable to G

High Level 2 6 1 2 6 10 ns
TpLz, Output Disable ouT

From Low Level A vyl 3 8 15 3 8 135 | ns
TpHz, Output Disable

From High Level AS 240, 242 1 4 8 1 4 7 ns
TpzL, Output Enable to

Low Level IN 3 8 15 3 8 13.5 ns
TpzH, Output Enable to G

High Level 2 7 135 2 7 12 ns
TpLz, Output Disable ouT

From Low Level A o—= 3 9 16.5 3 9 15 ns
TpHz, Output Disable Y

From High Level AS 242 2 6 11 2 6 10 ns

TpzL, Output Enable to

Low Level IN 2 7 135 2 7 12 ns
TpzH, Output Enable to G

High Level 2 6 1 2 6 10 ns
TpLz, Output Disable ouT

From Low Level A Y 3 8 15 3 8 13.5 ns
TpHz, Output Disable

From High Level AS 241, 243, 244 2 4 8 2 4 7 ns

TpzL, Output Enable to

Low Level IN 3 8 15 3 8 135 ns
TpzH, Output Enable to G |
High Level 2 7 13.5 2 7 12 ns |
TpLz, Output Disable ouT |

From Low Level A—D= | 3 9 16.5 3 9 15 ns
TpHz, Output Disable
From High Level AS 241, 242 2 6 11 2 6 10 ns

NOTE 1: See notes pg. 1-2, figures pg. 2-2.
NOTE 2: Switching characteristic conditions are Voc = 4.5V to 5.5V, R = 5002, C|_ = 50pF
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DM54AS251/DM74AS251

National
Semiconductor

Preliminary

DM54AS251/DM74AS251 TRI-STATE® 8-Line to 1-Line
Data Selector/Multiplexer

General Description

m Pin and Functional Compatible with LS and Schottky
Family Counterpart.

This Data Selector/Multiplexer contains full on-chip decod-  m Improved Output Transient Handling Capability.

ing to select one-of-eight data sources as a result of a
unique three-bit binary code at the Select inputs. Two com-

m Output Control Circuitry Incorporates Power-Up Tri-
State Feature.

plementary outputs provide both inverting and non-invert-
ing buffer operation. An Output Control input is provided

which, when at the high level, places both outputs in the
high impedance Off state. In order to prevent bus access

Absolute Maximum Ratings

conflicts, output disable times are shorter than output en- Supply Voltage, Voo 7.0v

able times. The Select input buffers incorporate internal Input Voltage 7.0v

overlap features to ensure that select input changes donot  Operating Free Air Temperature Range

cause invalid output transients. DM54AS251 —55°C to 125°C
DM74AS251 0°C to 70°C

Features

m Advanced Oxide-Isolated lon-Implanted Schottky TTL

Process.

m Switching Performance is Guaranteed Over Full
Temperature and Vcc Supply Range.

Storage Temperature Range —65°C to +150°C
Lead Temperature

(Soldering, 10 seconds) +300°C

Connection Diagram

DATA
INPUTS

ouTpuT Y=

OUTPUT W -

03

Function Table

00

OUTPUT

0 s
=

10

9

54AS251 (J)

74AS251 (J,N)

Inputs Outputs
Select Strobe

- o A S Y w

X X X H z Z

L L L L DO DO

o L L H L D1 b1
DATA

INPUTS L H L L D2 D2

6 L H H L D3 D3

H L L L D4 D4

H L H L D5 D5

o7 H H L L D6 D6

H H H L D7 D7

LSELEI:T A H = High Logic Level, L = Low Logic Level, X = Don't Care

Z = High Impedance (Off)
DO thru D7 = The Level of the Respective D Input

SELECT B

SELECT C




Recommended Operating Conditions

DM54AS251 DM74AS251
Parameter Min | Nom | Max | Min | Nom | Max | U
Supply Voltage, Vcc 45 5 5.5 4.5 5 5.5 \"
High Level Input Voltage, V|H 2 2 \
Low Level Input Voltage, V|_ 0.8 0.8 \
High Level Output Current, IoH —-12 —-15 mA
Low Level Output Current, oL 32 48 mA
Electrical Characteristics over recommended operating free air temperature range (Note 1)
Parameter Conditions Min Typ Max Unit
VIK Input Clamp Voltage Vce = 4.5V, IN = —18mA —1.2 v
VOH High Level Output Vce = 4.5V, IoH = Max 2.4 3.2 \
Voltage
IoH = —2mA Vce-2 \
Low Level Output Vce = 4.5V, loL = Max .35 .50 \"
VoL Voltage
1] Input Current at Vce = 5.5V, VIN =7V 100 nA
Max Input Voltage
IIH High Level Input Current Vce = 5.5V, VN = 2.7V 20 HA
L Low Level input Current Vce = 5.5V A/ B,C -1.0 mA
VIN = 0.4V
All others —0.5 mA
lo Output Drive Current Vce = 5.5V, Vourt = 2.25V —30 —-110 mA
lozH Off-State Output Vce = 5.5V, VouTt = 2.7v 50 A
Current, High Bias
lozL Off-State Output Vge = 5.5V, VouTt =0.4v —50 uA
Current, Low Bias
Icc Supply Current Vce = 5.5V 28 48 mA
Data Inputs = 3.0V
Select Inputs = 3.0V
Control Inputs = 3.0V
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DM54AS251/DM74AS251

Switching Characteristics over recommended operating free air temperature range (Note 1)

DM54AS251 DM74AS251
Parameter From To | Conditions Min Typ Max Min Typ Max Unit
tpLH, Low to high Level Output 2 5 9.5 2 5 8.5 ns
Y
tpHL, High to low Level Output 2 5 9.5 2 5 8.5 ns
Select
tpLH, Low to high Level Output 2 45 8.5 2 45 7.5 ns
W
tpHL, High to low Level Output 2 4.5 8.5 2 4.5 7.5 ns
tpLH, Low to high Level Output 1 3 6.0 1 3 5 ns
Y
tpHL, High to low Level Output Vee = 1 4 8.0 1 4 7 ns
Data 4.5 10 5.5V
tpLH, Low to high Level Output CL = 50 pF 1 3 6.0 1 3 5 ns
W | R = 500 @Q
tpHL, High to low Level Output 1 25 45 1 25 4.5 ns
tzH, Output Enable Time 2 5 9.5 2 5 8.5 ns
to High Level
Y
tzL, Output Enable Time 2 6 1.0 2 6 10.0 ns
to Low Level
tzH, Output Enable Time 2 5 9.5 2 5 8.5 ns
to High Level
w
tzL, Output Enable Time 2 6 1.0 2 6 10.0 ns
to Low Level Output
Control
tHz, Output Disable Time 1 3 6.0 1 3 5.0 ns
From High Level
Y
tz, Output Disable Time 1 4 8.0 1 4 7.0 ns
From Low Level
tHz, Output Disable Time 1 3 6.0 1 3 5.0 ns
From High Level
W
tLz, Output Disable Time 1 4 8.0 1 4 70 | ns
From Low Level

NOTE 1: See notes pg. 1-2, figures pg. 2-2.
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Logic Diagram

ouTPuT T “'D
CONTROL

DATA
INPUTS,

DATA
SELECT
(BINARY)

1]

LI

0o 4
3
—
02 2
—
1
D:
—
15
14
13
12
"
1
N A
B
10 B
B

5
OUTPUT ¥
6

OUTPUT W
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DM54AS253/DM74AS253

National
Semiconductor

DM54AS253/DM74AS253 TRI-STATE® Dual 4-Line to
1-Line Data Selector/Multiplexer

General Description

This Data Selector/Multiplexer contains full on-chip decod-
ing to select one-of-four data sources as a result of a
unique two-bit binary code at the Select Inputs. Each of the
two Data Selector/Multiplexer circuits have their own sepa-
rate Select, Data, and Output Control inputs and a non-in-
verting Tri-state output buffer. The Output Control inputs,
when at the high level, place the corresponding output in
the high impedance Off state. In order to prevent bus ac-
cess conflicts, output disable times are shorter than output
enable times. The Select input buffers incorporate internal
overlap features to ensure that select input changes do not
cause invalid output transients.

Preliminary

® Pin and Functional Compatible with LS and Schottky

Family Counterpart.

m Improved Output Transient Handling Capability.
m Output Control Circuitry Incorporates Power-Up Tri-

State Feature.

Absolute Maximum Ratings

Supply Voltage, Vcc
Input Voltage

Operating Free Air Temperature Range

DM54AS253

DM74AS253
Storage Temperature Range
Lead Temperature

7.0V
7.0V

—55°C to 125°C

0°to 70°C

—65°C to +150°C

Features (Soldering, 10 seconds) +300°C
m Advanced Oxide-Isolated lon-Implanted Schottky TTL
Process.
m Switching Performance is Guaranteed Over Full
Temperature and Vo Supply Range.
Connection Diagram Function Table
Select Output
cﬂul,l‘TT';lé'% il > 16 e Inputs Data Inputs Control Output
B A |CO C1 C2 C3 G Y
)| 15 0uTPUT
SELECT B s —o<— CONTROL X X X X X X H Z
- L L L X X X L L
1032 %——-y—smm L L |H X X X L H
L H X L X X L L
4 — 13 L H X H X X L H
e ’“ H L |x x L X L L
it g H L|X X H X L H
oS s “ 2 o0 H H X X X L L L
- - DATA H H X X X H L H
A A ” INPUTS
160 6 1 2 Address inputs A and B are common to both sections
H = High Level, L = Low Level, X = Don’t Care, Z = High Impedance
OUTPUT Vlij 10 200
GHU-—B g OUTPUT Y2

54AS253 (J) 74AS253 (J,N)
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Recommended Operating Conditions

DM54AS253 DM74AS253
Parameter Min | Nom | Max | Min | Nom | Max | Y™
Supply Voltage, Vcc 4.5 5 5.5 4.5 5 55 \
High Level Input Voltage, V|H 2 2 \"
Low Level Input Voltage, V| 0.8 0.8 \
High Level Output Current, loH —-12 —15 mA
Low Level Output Current, lo 32 48 mA
Electrical Characteristics over recommended operating free air temperature range (Note 1)
Parameter Conditions Min Typ Max Unit
VIK Input Clamp Voltage Voe = 45V, IN = —18mA —-1.2 \
VOH High Level Output Ve = 4.5V, IopH = Max 2.4 3.2 \
Voltage
IoH = —2mA Vee-2 )
VoL Low Level Output Vee = 4.5V, IoL = Max .35 .50 \
Voltage
Input Current at Vce = 5.5V, VN =7V 100 uA
1] Max Input Voltage
IH High Level Input Current Vce = 5.5V, VN = 2.7V 20 A
L Low Level Input Current Vce = 5.5V A, B —-1.0 mA
VIN = 0.4V
All others —0.5
o Output Drive Current Vce = 5.5V, VouTt = 2.25V —30 —110 mA
lozZH Off-State Output Vce = 5.5V, voyut = 2.7V 50 uA
Current, High Bias
lozL Off-State Output Vce = 5.5V, VoyuTt =0.4V —50 KA
Current, Low Bias
Icc Supply Current Vce = 5.5V Outputs high 17 29 mA
Outputs low 25 43
Outputs 28 48
disabled
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DM54AS253/DM74AS253

Switching Characteristics over recommended operating free air temperature range (Note 1)

DM54AS253 DM74AS253
Parameter From To | Conditions Min | Typ | Max | Min | Typ | Max Unit
tpLH, Low to high Level Output 2 6 11.0 2 6 10.0 ns
Select
tpHL, High to low Level Output 1 45 8.5 1 4.5 7.5 ns
Y
tpLH, Low to high Level Output 1 3.5 7.0 |1 35 6.0 ns
Data
tPHL, High to low Level Output Vce = 1 3 6.0 1 3 5.0 ns
4.5t0 5.5V
tzH, Output Enable Time CL = 50 pF 1 5 9.5 1 5 8.5 ns
to High Level RL = 500 Q
tzL, Output Enable Time 2 6 11.0 2 6 10.0 | ns
to Low Level Output Y
Control
tHz, Output Disable Time 1 3 6.0 1 3 50 | ns
From High Level
tLz, Output Disable Time 1 4 8.0 1 4 7.0 | ns
From Low Level

NOTE 1: See notes pg. 1-2, figures pg. 2-2

Logic Diagram

ouTPUT _1
CONTROL _°D5,
("1c0 L l )
) |
1012 1 o
1 ouTPuT
DATA 1 < 1
102 2 —|
3 u | \
1c3
B _Z_._Do_‘_q>_4
SELECT
W >o—e—of>
10
200 —\
—__/
261 {
]
DATA 2< q
OUTPUT
202 12 ’ J Y2
o303 I
2 ]
— r

ouTPUT IS
CONTROL g7 o>
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National
Semiconductor

DM54AS/DM74AS257,258 TRI-

2-Data Selectors/Multiplexers

General Description

These data selectors/multiplexers contain inverters and
drivers to supply full on-chip data selection to the four TRI-
STATE outputs that can interface directly with data lines of
bus-organized systems. A 4-bit word selected from one of
two sources is routed to the four outputs. The AS257 pre-
sents true data whereas the AS258 presents inverted data
to minimize propagation delay time.

This TRI-STATE output feature means that n-bit (paralleled)
data selectors with up to 300 sources can be implemented
for data buses. It also permits the use of standard TTL reg-
isters for data retention throughout the system.

Features

m Switching Specifications at 50 pF.
m Switching Specifications Guaranteed Over Full
Temperature and Vcc Range.

m Advanced Oxide-Isolated, lon-Implanted Schottky TTL
Process.

Preliminary

STATE® Quad

m Functionally and Pin for Pin Compatible with Schottky,
Low Power Schottky, and Advanced Low Power
Schottky TTL Counterpart.

m Improved AC Performance Over Schottky, Low Power
Schottky, and Advanced Low Power Schottky
Counterparts.

3-State Buffer-Type Outputs Drive Bus Lines Directly.
Expand any data input point.
Multiplex dual data buses.

General four functions of two variables (one variable is
common).

Source programmable counters.

Absolute Maximum Ratings

Supply Voltage v
Input Voltage v
Operating Free Air Temperature Range

DM54AS —55°C to 125°C

DM74AS
Storage Temperature Range

0°C to 70°C
—65°C to 150°C

Connection Diagram

outpuT INPUTS oyrpyr INPUTS  oytpyT
VCCCONTROL4A 4B 4Y 3A 3B 3Y

e |15 14 Jia 12 i1 o e

G 4A 4B 4Y 3A 3B

1A 1B 1Y 2A 2B 2y

I1 2 3 4 5 6 7 I8

SELECT 1A 1B 1Y 2A 2B 2Y GND
1A__18 2A 28
INpUTS OUTPUT “inpirg OUTPUT

54AS257 (J)
54AS258 (J)

74AS257 (J,N)
74AS258 (J,N)

Function Table

Inputs Output Y

Output Select A B AS257 AS258
Control

H X X X z z

L L L X L H

L L H X H L

L H X L L H

L H X H H L

= High Level, L = Low Level, X = Don't Care
Z = High Impedance (off)
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DM54AS/DM74AS257,258

Recommended Operating Conditions

DM54AS257,258 DM74AS257,258
Parameter Min Nom Max Min Nom Max Unit
Supply Voltage, Voc 45 55 45 5 55 v
High Level Output Voltage, VOH 5.5 5.5 \
High Level Input Voltage, V|4 2 2 \"
Low Level Input Voltage, V| 0.8 0.8 \"
High Level Output Current, IoH —-12 —-15 mA
Low Level Output Current, o 32 48 mA
Electrical Characteristics over recommended operating free air temperature range (Note 1)
Parameter Conditions Min Typ Max Unit
ViK Input Clamp Voltage Vece = 4.5V = —18mA —-1.2 \
VOH High Level Output Vce = 4.5V, IoH = MAX 24 3.2 \
Voltage IoH = —2mA Voe —2v \Y
VoL Low Level Output Vce = 4.5V, gL = MAX 0.35 0.5 \
Voltage
] Max High Input Current Vce =55V VH =7V 0.1 mA
IIH High Level Input Current Vce = 5.5V V|H = 2.7V 20 uA
L Low Level Input Current Vce = 5.5V V)L = 0.4V Select —1 mA
All others —05
lo Output Drive Current Vce = 5.5V, Vo = 2.25V —30 =110 mA
lozH Off-State Output Vce = 5.5V 50 kA
Current, High Level Vo =27V
Voltage Applied
lozL Off-State Output Vce = 5.5V —50 A
Current, Low Level Vo = 0.4V
Voltage Applied
ICCH Supply AS257 Outputs High 12.9 18.6 mA
Current
AS258 8.8 12.6 mA
IccL Supply AS257 Vce = 5.5V Outputs Low 20.9 30.1 mA
Current Outputs Open
AS258 16.8 24.2 mA
Iccz Supply AS257 Outputs Disabled 22.2 31.9 mA
Current
AS258 175 25.2 mA
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Switching Characteristics

over recommended operating free air temperature range (Note 1)

DM54AS257,258 DM74AS257,258
Parameter From To | Conditions Min | Typ | Max | Min | Typ | Max Unit
TpLH, Propagation Delay Time. | 257 15 3.5 6.5 15 3.5 5.5
Low to high Level Output 258 15 3 6.0 15 3 5.0
Data | Any
TpPHL, Propagation Delay Time. | 257 Y 1.5 3.5 7.0 1.5 3.5 6.0
High to low Level Output 258 1 2 5.0 1 20 2.0
TpLH, Propagation Delay Time. | 257 55 | 12.0 3 8 13.0
Low to high Level Output 258 select | Any 3 6.5 12.0 3 6.5 1.0
TpHL, Propagation Delay Time. | 257 Y |Vcc = 3.5 7.5 14.0 3.5 7.5 12.5
High to low Level Output 258 oL i55t8p5'.:5v 25 10 | 25 6 ] 10.0
TzH, Output Enable Time to 257 RL = 500 @ 2 8.0 2 4 7.0 ns
High Level
258 | Guiput | Any 2 80 | 2 4 |70
TzL, Output Enable Time to 257 | Control | Y 25 5.5 10.0 25 5.5 9.0
Low Level 258 3 | 6 [110] 3 | 6 |100
THz, Output Disable Time. 257 1.5 35 7.0 1.5 3.5 6.0
From High Level 258 | Gutput | Any 15 | 35 | 7.0 | 15 | 35 | 6.0
Tz, Output Disable Time 257 | Control | Y 2 4 8.0 2 4 7.0
From Low Level 258 25 | 55 | 100 | 25 | 55 | 9.0
NOTE 1: See notes pg. 1-2, figures pg. 2-2.
Logic Diagrams
15 OUTPUT _15
c%?.'r';%l—z—°{> comm“z_"D
U] i ) L] ] )
s EEiE}:).i_vl , 4 v
7 1
[ g
" 14 J Ay 14 _]
12 12
K Y b, Ya
4 4
54/74AS257 54/74AS258
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DM54AS352/DM74AS352

National
| Semiconductor

Preliminary

DM54AS352/DM74AS352 Dual 4-Line to 1-Line

Data Selector/Multiplexer

General Description

This Data Selector/Multiplexer contains full on-chip decod-
ing to select one-of-four data sources as a result of a
unique two-bit binary code at the Select inputs. Each of the
two Data Selector/Multiplexer circuits have their own sepa-
rate Select, Data, and Strobe inputs and an inverting output
buffer. The Strobe inputs, when at the high level, disable
their associated data inputs and force the corresponding

m Switching performance is guaranteed over full
temperature and Vg supply range.

m Pin and functional compatible with the LS and Schottky
Family counterpart.

® Improved output transient handling capability.

Absolute Maximum Ratings

output to the high state. The Select input buffers incorpo-  Supply Voltage 7.0v
rate internal overlap features to ensure that select input  Input Voltage 7.0V
changes do not cause invalid output transients. Operating Free Air Temperature Range
DM54AS352 —55°C to 125°C
DM74AS352 0°C to 70°C
Features Storage Temperature Range —65°C to 150°C
Lo . Lead Temperature
m Advanced Oxide-isolated lon-implanted Schottky TTL (Soldering, 10 seconds) +300°C
process.
Connection Diagram Function Table
STROBE A DATA INPUTS OUTPUT Select
Vcc 2G SELECT 2y Inputs Data Inputs Strobe Output
16 |15 |14 13 |12 |11 |10 9
B | A|CO|C1 |C2 C3 G Y
2C3 2c2 2C1 200  2Y X X X)X XX H H
2G BBA A L L L | X | X | X L H
L L H | X | X X L L
L H | X L | X | X L H
e L H| X |H|X|X L L
16 BB AA H|L|X|X|L]|[X L H
1C3 1C2 1C1 1C0 1Y H Llix I x!HI|X L L
H H X | X | X L L H
1 2 |3 |a 5 6 7 8 H|H]| X | X |X]|H L L
N —— — Select inputs A and B are common to both sections
STI:gBESELBECT DATA INPUTS OUR’UT GND H = High Level, L = Low Level, X = Don’t Care
54AS352 (J)  74AS352 (J,N)
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O

Recommended Operating Conditions 2
DM54AS352 DM74AS352 g

Parameter Min | Nom | Max | Min | Nom | Max | UMt >
(V)]

Supply Voltage, Vcc 4.5 55 4.5 5.5 v w
(8]

High Level Input Voltage, V|H 2.0 2.0 v Q
Low Level Input Voltage, V| 0.8 0.8 Vv g
High Level Output Current, IonH —12 —15 mA E
Low Level Output Current, oL 32 48 mA 5
w

- - - m
Electrical Characteristics over recommended operating free air temperature range (Note 1) N

Parameter Conditions Min Typ Max Unit
VIK Input Clamp Voltage Voe = 45V, 1IN = —18mA —1.2 Vv
VOH High Level Output Vce = 4.5V, IoH = Max 24 3.2 \
Voltage
IOH = —2mA Vecec—2 \
Low Level Output Vce = 4.5V, lpL = Max .35 .50 \
VoL Voltage
Input Current at Vce = 5.5V, VN =7V 100 7.
1] Max Input Voltage
IIH High Level Input Current Vce = 5.5V, VN = 2.7V 20 uA
L Low Level Input Current Vce = 5.5V, A B —-1.0 mA
VIN = 0.4V
All others —-0.5
le) Output Drive Current Vce = 5.5V, VoyuTt = 2.25V —30 —-110 mA
Icc Supply Current Vcg = 5.5V Outputs high 21 36 ma
Outputs low 28 48
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DM54AS352/DM74AS352

Switching Characteristics

over recommended operating free air temperature range (Note 1)

DM54AS352 DM74AS352
Parameter From To | Conditions Min Typ | Max Min Typ | Max Unit
tpLH, Low to high Level Output 1 4.5 8.5 1 4.5 75 ns
Select
tpHL, High to low Level Output 1 45 8.5 1 4.5 7.5 ns
tpLH, Low to high Level Output X%‘i:s sv 1 3 | 60 1 3 | 50 | ns
Data Y y p
) CL = 50 pF
tpHL, High to low Level Output RL = 500 @ 1 25 6.0 1 25 5.0 ns
tpLH, Low to high Level Output 1 4.5 8.5 1 45 7.5 ns
Strobe
tpHL, High to low Level Output 1 4.5 8.5 1 45 7.5 ns
NOTE 1: See notes pg. 1-2, figures pg. 2-1.
Logic Diagram
1
STROBE G1 —a> +
1
(160 § 9—}—
s : !
j T outeut
- Yl
DATA 1 4
1022 |
; —]—
|es }
B 2—>°_‘—°>_‘
SELECT
A 14 Dc ¢
s T_i._)_—
201 U :
|
DATA 2< 9_outPuT
12 v2
262 )
]
Lees 18 +
STROBE 62— o> L}
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DM54AS353/DM74AS353 TRI-STATE® Dual 4-Line to
1-Line Data Selector/Multiplexer

General Description

This Data Selector/Multiplexer contains full on-chip decod-
ing to select one-of-four data sources as a result of a
uniqgue two-bit binary code at the Select inputs. Each of the
two Data Selector/Multiplexer circuits have their own sepa-
rate Select, Data, and Output Control inputs and an invert-
ing TRI-STATE output buffer. The Output Control inputs,
when at the high level, place the corresponding output in
the high impedance Off state. In order to prevent bus ac-
cess conflicts, output disable times are shorter than output
enable times. The Select input buffers incorporate internal
overlap features to ensure that select input changes do not
cause invalid output transients.

® Pin and functional compatible with LS and Schottky
Family counterpart.

® Improved output transient handling capability.

m Output Control circuitry incorporates power-up TRI-
STATE feature.

Absolute Maximum Ratings

Supply Voltage 7.0v
Input Voltage 7.0V
Operating Free Air Temperature Range
DM54AS353 —55°C to +125°C
DM74AS353 0°C to +70°C

Storage Temperature Range —65°C to +150°C

Lead Temperature

Features (Soldering, 10 seconds) +300°C
m Advanced Oxide-isolated lon-implanted Schottky TTL
process.
m Switching performance is guaranteed over full
temperature and Vg supply range.
Connection Diagram Function Table
OUTPUT
CONTROL A DATA INPUTS ouTPUT Select Data Inputs Output | 4 tout
Vce  2G SELECT 2y Inputs Control
16 |15 l14 13 12 |11 |10 9 B A |CO C1 C2 C3 G Y
X X X X X X H z
2C3 2C2 2C1 2C0 2v L L L X X X L H
2G BBA A L L H X X X L L
L H X L X X L H
L H X H X X L L
P H L X X L X L H
16 Bl Ay H L|X X H X L L
1C3 1C2 1C1  1CO H H X X X L L H
H H X X X H L L
1 2 3 a4 5 6 7 8
OUTPUT B e e OUTPUT GND Address inputs A and B are common to both sections
CONTROL SELECT DATA INPUTS 1Y H = High Level. L = Low Level. X = Don’t Care.
1G Z = High Impedance State
54AS353 (J) 74AS353 (J,N)
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DM54AS353/DM74AS353

Recommended Operating Conditions

DM54AS353 DM74AS353
Parameter Min | Nom | Max | Min | Nom | Max | UM
Supply Voltage, Vcc 4.5 5.5 45 5.5 \
High Level Input Voltage, V|4 2.0 2.0 Vv
Low Level Input Voltage, Vi 0.8 0.8 Vv
High Level Output Current, IoH - —-1.0 —2.6 mA
Low Level Output Current, oL 12 24 mA
Electrical Characteristics over recommended operating free air temperature range (Note 1)
Parameter Conditions Min Typ Max Unit
ViIK Input Clamp Voltage Ve = 4.5V, IIN = —18mA —-1.2 Vv
VOH High Level Output Vee = 4.5V, IpH = Max 2.4 3.2 "
Voltage
IOH = —2mA Vee—2 Vv
VoL Low Level Output Vce = 4.5V, lIgL = Max .35 .50 \
Voltage
1] Input Current at Vee = 5.5V, VIN =7V 100 uA
Max Input Voltage
IIH High Level Input Current Ve = 5.5V, VIN = 2.7V 20 kA
L Low Level Input Current Vce = 5.5V A, B —1.0 mA
ViN = 0.4V
All others —0.5
lo Output Drive Current Vee = 5.5V, VouT = 2.25V —30 —110 mA
I10ZH Off-State Output Vge = 5.5V, VouTt = 2.7V 50 KA
Current, High Bias
lozL Off-State Output Vce = 5.5V, Vout = 0.4V —50 uA
Current, Low Bias
Icc Supply Current Vgoc = 5.5V Outputs high 21 36 mA
Outputs low 28 48
Outputs 29 50 mA
disabled
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Switching Characteristics over recommended operating free air temperature range (Note 1)
DM54AS353 DM74AS353
Parameter From To | Conditions Min | Typ | Max | Min Typ | Max Unit
tpPLH, Low to high Level Output 1 4.5 8.5 1 45 8.5 ns
Select
tpHL, High to low Level Output 1 45 8.5 1 45 8.5 ns
tpLH, Low to high Level Output 1 3 6.0 1 3 6.0 ns
Data
tpHL, High to low Level Output 1 25 6.0 1 25 6.0 ns
Y |(Vcc=
tzH, Output Enable Time 4.5 to 5.5V 2 5 9.5 2 5 8.5 ns
to High Level CL = 50 pF
RL = 500 @
tzL, Output Enable Time 2 6 11.0 2 6 10.0 ns
to Low Level Output
Control
tHz, Output Disable Time 1 3 6.0 1 3 5.0 ns
From High Level
tLz, Output Disable Time 1 4 8.0 1 4 7.0 ns
From Low Level
NOTE 1: See notes pg. 1-2, figures pg. 2-2.
Logic Diagram
1
o>
(1c0-8
1013 |
T_ouTpuT
DATA 1< i
102
3 | \
L 1c3 i/
8 2—>o—4—o>——9
SELECT
14
i
(" 2c0 12 —\
—__/
201
m |
DATA 2 S_ outpuT
22 -2 "
ch" 13 —\
— J
15
contin. 55—
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DM54AS373/DM74AS373

National
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Preliminary

DM54AS373/DM74AS373 Octal

D-Type Transparent Latches

General Description

These 8-bit registers feature totem-pole three-state outputs
designed specifically for driving highly-capacitive or rela-
tively low-impedance loads. The high-impedance third state
and increased high-logic-level drive provide these registers
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. They are particularly at-
tractive for implementing buffer registers, I/O ports, bidirec-
tional bus drivers, and working registers.

The eight latches of the AS373 are transparent D-type
latches meaning that while the enable (G) is high the Q out-
puts will follow the data (D) inputs. When the enable is taken
low the output will be latched at the level of the data that
was set up.

A buffered output control input can be used to place the
eight outputs in either a normal logic state (high or low logic
levels) or a high impedance state. In the high-impedance
state the outputs neither load nor drive the bus lines signifi-
cantly.

The output control does not affect the internal operation of
the latches. That s, the old data can be retained or new data
can be entered even while the outputs are off.

Features

m Switching Specifications at 50 pF.

m Switching Specifications Guaranteed Over Full
Temperature and Vo Range.

m Advanced Oxide-Isolated, lon-Implanted Schottky TTL
Process.

® Functionally and Pin For Pin Compatible with LS and
ALS TTL Counterparts.

m Improved AC Performance Over LS and ALS TTL
Counterparts.

m 3-State Buffer-Type Outputs Drive Bus Lines Directly.

Absolute Maximum Ratings

Supply Voltage 7v
Input Voltage A%
Operating Free Air Temperature Range

DM54AS373 —55°C to 125°C

DM74AS373
Storage Temperature Range

0°C to 70°C
—65°C to 150°C

Connection Diagram

ENABLE
Vee  8Q 8D 70 7Q 6Q 6D 5D 5Q G
20 19 18 17 16 15 14 |13 12 1"
Qa b» D a [ Q D Q ; ;
G —d G G G
oc oc oc B oc
T )| 1 -
Q D —{D Q Q D —Dp a
G- - G Gl -0 G
oc oc oc oc
T 1 1
L 1 B — 5
1 2 3 4 5 6 7 ]3 9 10
OuUTPUT 1Q 1D 2D 20 3Q 3D 4D 4Q GND
CONTROL

54AS373 (J)

74AS373 (J,N)
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Recommended Operating Conditions

DM54AS373 DM74AS373
Parameter Min Nom Max Min Nom Max Unit
Supply Voltage, Vcc 4.5 5 55 4.5 5 5.5 \
High Level Input Voltage, V|H 2 2 Vv
Low Level Input Voltage, V| 0.8 0.8 \Y
High Level Output Voltage, VOH 55 5.5 \Y
High Level Output Current, IoH —12 -15 mA
Low Level Output Current, Io 32 48 mA
Width of Enable Pulse, High ns
Data Setup Time, Tsy ns
Data Hold Time, TH ns
The (1) arrow indicates the negative edge of the enable is used for reference.
Electrical Characteristics over recommended operating free air temperature range (Note 1)
Parameter Conditions Min Typ Max Unit
VIK Input Clamp Voltage Voo = 4.5V I = —18mA -1.2 \
High Level Output Vce = 4.5V IgH = MAX 24 3.2 \Y
VOH Voltage
IoH = —2.0mA Vee—2 \
VoL Low Level Output Vce = 4.5V IgL = MAX 0.35 0.5 \
Voltage
1] Max High Input Current Vce = 5.5V V| =7V 0.1 mA
IIH High Level Input Current Vgog = 55V V|H = 2.7V 20 uA
IR Low Level Input Current Vce = 5.5V V| = 04V —-0.5 mA
Output Drive Current Vce = 5.5V Vg = 2.25V —30 —-110 mA
lo
Off-State Output Vcg = 5.5V Vg =27V 50 uA
lozH Current, High Level
Voltage Applied
lozL Off-State Output Vce = 5.5V Vo = 0.4V —50 kA
Current,
Low Level
Voltage Applied
Icc Supply Current Vece = 5.5V Outputs High 65.0 mA
Outputs Open
Outputs Low 71.6 mA
Outputs Disabled 76.0 mA
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DM54AS373/DM74AS373

Switching Characteristics

over recommended operating free air temperature range (Note 1)

DM54AS373 DM74AS373
Parameter From To Conditions Min Typ Max Min Typ Max Unit
TPLH Data Any Q 4.5 4.5 ns
TPHL ns
TPLH Enable AnyQ | Voo = 4.5V to5.5V ns
TPHL R = 500 @ ns
TpzH CL = 50pF 35 35 ns
TpzL Output Any Q 5 5 ns
TPHZ Control 35 3.5 ns
TpLZ 5.5 5.5 ns
NOTE 1: See notes pg. 1-2, figures pg. 2-4.
Logic Diagram Function Table
e y]"‘[} Output Enable D Output
Control G Q
0l . [ L H H H
—al§ | L H L L
@ o> LT L L X Qo
H X X z
nd B 9 L = Low State, H = High State, X = Don’t Care
- Z = High Impedance State
& . 5 n Qg = Previous Condition of Q
30 ! 0 1
— 6
7 LI
40 8 0 1
o
6 _ g "
50 3 0 ]
—O1G
3 12 50
JL] B
g i ’[L 5 6
m 17 ]
an !
3 16 70
80 18 o
—of &
3 19 80
ENABLE 6 [>o—
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DM54AS374/DM74AS374 Octal D-Type-

Edge-Triggered Flip-Flops

General Description

These 8-bit registers feature totem-pole three-state output
designed specifically for driving highly-capacitive or rela-
tively low-impedance loads. The high-impedance third state
and increased high-logic-level drive provide these registers
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. They are particularly at-
tractive for implementing buffer registers, I/O ports, bidirec-
tional bus drivers, and working registers.

The eight flip-flops of the AS374 are edge-triggered D-type
flip-flops. On the positive transition of the clock, the Q out-
puts will be set to the logic states that were set up at the D
inputs.

A buffered output control input can be used to place the
eight outputs in either a normal logic state (high or low logic
levels) or a high impedance state. In the high-impedance
state the outputs neither load nor drive the bus lines signifi-
cantly.

The output control does not affect the internal operation of
the flip-flops. That is, the old data can be retained or new
data can be entered even while the outputs are off.

Features

® Switching Specifications at 50 pF.

® Switching Specifications Guaranteed Over Full
Temperature and Voo Range.

m Advanced Oxide-Isolated, lon-Implanted Schottky TTL
Process.

m Functionally and Pin-for-Pin Compatible with LS and
ALS TTL Counterparts.

m Improved AC Performance Over LS and ALS TTL
Counterparts.

m TRI-STATE® Buffer-Type Outputs Drive Bus Lines
Directly.

Absolute Maximum Ratings

Supply Voltage v
Input Voltage v
Operating Free Air Temperature Range
DM54AS374 —55°C to 125°C
DM74AS374 0°C to 70°C

Storage Temperature Range —65°C to 150°C

Connection Diagram

vee 8Q 8D 70 7Q 6Q 6D 5D 50 CLOCK
|2o 19 18 17 16 15 14 |13 12 1
[ Qa » j [ D Q I: Q b [JD Q
CK Jo—e—P> CK CK o—9—p CK
oc oc oc oc
I I |
L) o 1 e ) @ Dbl |Hp_ o
K o> CK K o> CK
oc oc oc oc
I T I T
4 — 9 = -9
1 2 3 I a 5 6 I 7 I 8 9 10
OuTPUT 1Q 1D 2D 20 3Q 3D ap 40 GND
CONTROL
54AS374 (J)  74AS374 (J,N)
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DM54AS374/DM74AS374

Recommended Operating Conditions

DM54AS374 DM74AS374

Parameter Min Nom Max Min Nom Max Unit
Supply Voltage, Vcc 4.5 5 5.5 4.5 5 5.5 \
High Level Input Voltage, V|4 2 2 Vv
Low Level Input Voltage, VL 0.8 0.8 \
High Level Output Voltage, VOH 55 55 \
High Level Output Current, IoH —12 -15 mA
Low Level Output Current, oL 32 48 mA
Clock frequency, fcLOCK 0 90 0 110 MHz
Width of Clock Pulse, Tyy High 55 45 ns

Low 5.5 45 ns
Data Setup Time, Tsy 27 21 ns
Data Hold Time, TH 21 21 ns

The (1) arrow indicates the positive edge of the Clock is used for reference.




Electrical Characteristics

over recommended operating free air temperature range (Note 1)

Parameter Conditions Min Typ Max Unit
VIK Input Clamp Voltage Vce = 4.5V I = —18mA —-1.2 v
VOH High Level Output Vce = 45V IoH = MAX 2.4 3.2 \
Voltage
loH = —2.0mA vCC—2 \
VoL Low Level Output Vee = 4.5V oL = MAX 0.35 0.5 \
Voltage
] Max High Input Current Vce =55VV|H =7V 0.1 mA
IH High Level Input Current Vce = 5.5V V| = 2.7V 20 kA
[iT8 Low Level Input Current Vce = 5.5V VL = 0.4V —0.5 mA
le) Output Drive Current Vcc = 5.5V Vg = 2.25V —30 —110 mA
Off-State Output Vce = 5.5VVp =27V 50 HA
lozH Current, High Level
Voltage Applied
lozL Off-State Output Vce = 5.5V Vo =04V —50 pA
Current, Low Level
Voltage Applied
Icc Supply Current Vce = 5.5V Outputs High 84.6 mA
Outputs Open
Outputs Low 98.7 mA
Outputs Disabled 98.2 mA
Switching Characteristics over recommended operating free air temperature range (Note 1)
DM54AS374 DM74AS374
Parameter From To Conditions Min Typ Max Min Typ Max Unit
FMAX 90 167 110 | 167 MHz
j':H— Clock Any Q 55 55 ns
TPHL 6 6 ns
Vce = 4.5V to 5.5V
Tem | omn |y | LT 08 -
TpzL L 5 5 ns
TPHZ 35 35 ns
TpLZ 5.5 55 ns

NOTE 1: See notes pg. 1-2, figures pg. 2-4.
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DM54AS374/DM74AS374

Logic Diagram

CLOCK

OUTPUT
CONTROL

Y N —

r-o

o1

ot

30

50

4
2|
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0

2

ol

Function Table

Output Output
Control Clock b Q
L 1 H H
L 1 L L
L L X Qo
H X X V4

= Low State, H = High State, X = Don’t Care
1 = Positive Edge Transition
Z = High Impedance State
Qp = Previous Condition of Q
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DM54AS533/DM74AS533

Preliminary

Octal D-Type Transparent Latches With Inverted Outputs

General Description

These 8-bit registers feature totem-pole three-state outputs
designed specifically for driving highly-capacitive or rela-
tively low-impedance loads. The high-impedance third state
and increased high-logic-level drive provide these registers
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. They are particularly at-
tractive for implementing buffer registers, I/O ports, bidirec-
tional bus drivers, and working registers.

The eight inverting latches of the AS533 are transparent D-
type latches meaning that while the enable (G) is high the Q
outputs will follow the complement of the data (D) inputs.
When the enable is taken low the output will be latched at
the complement of the level of the data that was set up.

A buffered output control input can be used to place the
eight outputs in either a normal logic state (high or low logic
levels) or a high-impedance state. In the high-impedance
state the outputs neither load nor drive the bus lines signifi-
cantly.

The output control does not affect the internal operation of
the latches. Thatis, the old data can be retained or new data
can be entered even while the outputs are off.

Features

m Switching Specifications at 50 pF.

m Switching Specifications Guaranteed Over Full
Temperature and Vo Range.

m Advanced, Oxide-Isolated, lon-Implanted Schottky TTL
Process.

m 3-State Buffer-Type Outputs Drive Bus Lines Directly.

Absolute Maximum Ratings

Supply Voltage v
Input Voltage v
Operating Free Air-Temperature Range

DM54AS533 —55°C to 125°C

DM74AS533
Storage Temperature Range

0°C to 70°C
—65°C to 150°C

Connection Diagram

ENABLE

Ver ® 60 50 £l ]
?“l 15 1 |3| 12 1
[ ] 0 7
5 &
ot ac
l
i o—e—aof ipo—d 8
0 0 ] ] [} ] 0 [l
oc oc o o
P e e ]
L I i ] I_I
1 B 3 7 5 5 7 gl 7 E‘
QUTPUT 0] 10 20 2 3 30 an 3 GND
CONTROL
54AS533 (J) 74AS533 (J,N)
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DM54AS533/DM74AS533

Recommended Operating Conditions

DM54AS533 DM74AS533
Parameter Min Nom Max Min Nom Max Unit
Supply Voltage, Vcc 4.5 5 55 45 5 5.5 \"
High Level Input Voltage, ViH 2 2 \"
Low Level Input Voltage, V)i 0.8 0.8 \"
High Level Output Voltage, VOH 5.5 55 \
High Level Output Current, IoH —12 —-15 mA
Low Level Output Current, oL 32 48 mA
Width of Enable Pulse, High or Low ns
Data Setup Time, Ty ns
Data Hold Time, TH ns
The (1) arrow indicates the negative edge of the enable is used for reference.
Electrical Characteristics over recommended operating free air temperature range (Note 1)
Parameter Conditions Min Typ Max Unit
VIK Input Clamp Voltage Vo =45V I = —18mA —-1.2 \
VOH High Level Output Vee = 4.5V, IoH = MAX 24 3.2 \"
Voltage
IoH = —2.0mA VCC—-2 \"
VoL Low Level Output Ve = 4.5V, loL = MAX 0.35 0.5 \
Voltage
1] Max High Input Current Vce =55VVIH =7V 0.1 mA
IIH High Level Input Current Vcc = 5.5V V|H = 2.7V 20 kA
L Low Level Input Current Vcg = 5.5V VL = 0.4V —-0.5 mA
lo Output Drive Current Vce = 5.5V, Vo = 2.25V —30 —-110 mA
10ZH Off-State Output Vce = 5.5V Vyp = 2.7V 50 A
Current, High Level
Voltage Applied
lozL Off-State Output Vece = 5.5V Vo = 0.4V —50 kA
Current, Low Level
Voltage Applied
Icc Supply Current Vce = 5.5V Outputs High 10 15 mA
Outputs Open
Outputs Low 17 26 mA
Outputs Disabled 18.5 28 mA
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Switching Characteristics

over recommended operating free air temperature range (Note 1)

DM54AS533 DM74AS533
Parameter From To Conditions Min Tvp Max Min Typ Max Unit
TPLH Data AnyQ 5.5 5.5 ns
TPHL ns
TPLH Enable AnyQ Vee = 4.5V to 5.5V ns
TPHL RL = 500 @ ns
TpzH CL = 50pF 35 35 ns
TpzL Output AnyQ 5 5 ns
TPHZ Control 3.5 3.5 ns
TPLZ 5.5 55 ns
NOTE 1: See notes pg. 1-2, figures pg. 2-4.
Logic Diagram Function Table
o> Output Enable D Output
1 Control G
02 - L H H L
¥ L H L H
L L X Qo
1 H X X 4
ot 54 L = Low state, H = High State, X = Don't Care
L d5 Z = High Impedance State _
Qp = Previous Condition of Q
o ;]; £ g
p—a|¢
al ) ‘1,:]* L4
—olc
ol
14 o 0 "V] 15 56
—olt
o7 ) B J LIS
< 0
PNl 0 J 19 8
—O1 G

ENABLE
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DM54AS534/DM74AS534

National
Semiconductor

DM54AS534/DM74AS534

Preliminary

Octal D-Type Edge-Triggered Flip-Flops

With Inverted Outputs

General Description

These 8-bit registers feature totem-pole three-state outputs
designed specifically for driving highly-capacitive or rela-
tively low-impedance loads. The high-impedance third state
and increased high-logic-level drive provide these registers
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. They are particularly at-
tractive for implementing buffer registers, I/O ports, bidirec-
tional bus drivers, and working registers.

The eight flip-flops of the AS534 are edge-triggered invert-
ing D-type flip-flops. On the positive transition of the clock,
the Q outputs will be set to the complement of the logic
states that were set up at the D inputs.

A buffered output control input can be used to place the
eight outputs in either a normal logic state (high or low logic
levels) or a high-impedance state. In the high-impedance
state the outputs neither load nor drive the bus lines sig-
nificantly.

The output control does not affect the internal operation of
the flip-flops. That is, the old data can be retained or new
data can be entered even while the outputs are off.

Features

m Switching Specifications at 50 pF.

m Switching Specifications Guaranteed Over Full
Temperature and Vcc Range.

m Advanced Oxide-Isolated, lon-Implanted Schottky TTL
Process.

m 3-State Buffer-Type Outputs Drive Bus Lines Directly.

Absolute Maximum Ratings

Supply Voltage

Input Voltage

Operating Free Air Temperature Range
DM54AS534
DM74AS534

Storage Temperature Range

™
™

—55°C to 125°C
0°C to 70°C
—65°C to 150°C

Connection Diagram

Voo 0 [ L kil
2

] ) 50
15 1 | 2 I

=]

)
<l

54AS534 (J)

sl 7 8 9 ml
kil k] ] n GND

74AS534 (J,N)




O
Recommended Operating Conditions =
DM54AS534 DM74AS534 g
Parameter Min Nom Max Min Nom Max Unit >
2]
Supply Voltage, Vcc 4.5 5 55 45 5 5.5 \ (4]
w
High Level Input Voltage, V|H 2 2 % E
i O
Low Level Input Voltage, V|L 0.8 0.8 \ g
High Level Output Voltage, VOH 5.5 5.5 \ z
High Level Output Current, IoH —-12 —15 mA 5
Low Level Output Current, oL 32 48 mA 3
=Y
Clock frequency, fcLOCK 0 0 MHz
Width of Clack Pulse, Ty High 3 3 ns
Low ns
Data Setup Time, Tsy 21 21 ns
Data Hold Time, TH 21 21 ns

The (1) arrow indicates the positive edge of the Clock is used for reference.
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DM54AS534/DM74AS534

Electrical Characteristics

over recommended operating free air temperature range (Note 1)

Parameter Conditions Min Typ Max Unit
ViK Input Clamp Voltage Vce = 4.5V = —18mA —1.2 \"
VOH High Level Output Vce = 4.5V IpH = MAX 2.4 3.2 \
Voltage
loH = —2.0mA Voo —2 v
VoL Low Level Output Vee = 4.5V IgL = MAX 0.35 0.5 \
Voltage
] Max High Input Current Vcec =55V V) =7V 0.1 mA
1T High Level Input Current Vce = 5.5V Vg = 2.7V 20 uA
L Low Level Input Current Vce = 5.5V VL = 0.4V —05 mA
o Output Drive Current Vce = 5.5V Vg = 2.25V —30 —110 mA
l0zZH Off-State Output Vce = 5.5V Vg = 2.7V 50 uA
Current, High Level
Voltage Applied
lozL Off-State Output Vece = 5.5V Vo = 0.4V —50 kA
Current, Low Level
Voltage Applied
Icc Supply Current Ve = 5.5V Outputs High mA
Outputs Open
Outputs Low mA
Outputs Disabled mA
Switching Characteristics over recommended operating free air temperature range (Note 1)
DM54AS534 DM74AS534
Parameter From To Conditions Min Typ Max Min Typ Max Unit
FMAX 167 167 MHz
TPLH Clock AnyQ 55 55 ns
TPHL 6 6 ns
Vcc = 4.5V to 5.5V
TpzH Output AnyQ R = 500 Q 3.5 3.5 ns
TpzL Control CL = 50 pF 5 5 ns
TPHZ 3.5 35 ns
TpLZ 5.5 55 ns

NOTE 1: See notes pg. 1-2, figures pg. 2-4.
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Logic Diagram Function Table
QUTPUT CONTROL '—OD—— Output Output

Control Clock b Q

02 [ g L ! H L
—ob & L 1 L H 1
L L X Qo }

H X X z

0t 0 5q L = Low State, H = High State, X = Don't Care

1 = Positive Edge Transition
= High Impedance State
Qg = Previous Condition of Q

YESSVYLINQ/PESSYYSING

a0 0 0

SpEREREpEpERE

cLock L Do—-‘
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DM54AS573/DM74AS573

National
Semiconductor

Preliminary

DM54AS573/DM74AS573 Octal

D-Type Transparent Latches

General Description

These 8-bit registers feature totem-pole three-state outputs
designed specifically for driving highly-capacitive or rela-
tively low-impedance loads. The high-impedance third state
and increased high-logic-level drive provide these registers
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. They are particularly at-
tractive for implementing buffer registers, /O ports, bidirec-
tional bus drivers, and working registers.

The eight latches of the AS573 are transparent D-type
latches meaning that while the enable (G) is high the Q out-
puts will follow the data (D) inputs. When the enable is taken
low the output will be latched at the level of the data that
was set up.

A buffered output control input can be used to place the
eight outputs in either a normal logic state (high or low logic
levels) or a high-impedance state. In the high-impedance
state the outputs neither load nor drive the bus lines sig-
nificantly.

The output control does not affect the internal operation of
the latches. That is, the old data can be retained or new data
can be entered even while the outputs are off.

Features

m Switching Specifications at 50 pF.
m Switching Specifications Guaranteed Over Full
Temperature and Vcc Range.

m Advanced Oxide-Isolated, lon-Implanted Schottky TTL
Process.

m Functionally Equivalent with S373.

m Improved AC Performance Over S373 at
Approximately Half the Power.

m 3-State Buffer-Type Outputs Drive Bus Lines Directly.

Absolute Maximum Ratings

Supply Voltage v
Input Voltage v
Operating Free Air Temperature Range

DM54AS573 —55°C to 125°C

DM74AS573
Storage Temperature Range

0°C to 70°C
—65°C to 150°C

Connection Diagram

Vee n 2 ] L] 5 60 n 8 ENABLE
Ll 19 18 17 16 15 14 13 12 "
|
ulc nlu 0 n]c nIc oIc o _| olc 0 (3] \v4
L L) L DG 0§ L L [
I 1 l l l l l
[ 2 3 4 5 6 7 8 9 o]
OUTPUT 10 20 330 40 50 60 m 80 GND

CONTROL

54AS573 (J)

74AS573 (J,N)

1-92




Recommended Operating Conditions

DM54AS573 DM74AS573
Parameter Min Nom Max Min Nom Max Unit
Supply Voltage, Vcc 4.5 5 5.5 45 5 5.5 \
High Level input Voltage, V|H 2 2 Vv
Low Level Input Voltage, V| 0.8 0.8 \
High Level Output Voltage, VoH 5.5 5.5 Vv
High Level Output Current, IoH —-12 —15 mA
Low Level Output Current, g 32 48 mA
Width of Enable Pulse, High or Low ns
Data Setup Time, Tsy ns
Data Hold Time, TH ns
The (1) arrow indicates the negative edge of the enable is used for reference.
Electrical Characteristics over recommended operating free air temperature range (Note 1)
Parameter Conditions Min Typ Max Unit
VIK Input Clamp Voltage Ve = 4.5V = —18mA —1.2 \
VOH High Level Output Vce = 4.5V 24 3.3 Vv
Voltage ViL = V|L MAX
IOH = MAX
IoH = —2mA Vce —2 \"
VoL Low Level Output Vce = 4.5V 0.35 0.5 \"
Voltage VIH = 2V
loL = MAX
I Max High Input Current Veec =55VVIH =7V 0.1 mA
IIH High Level Input Current Vce = 5.5V ViH = 2.7V 20 uA
L Low Level Input Current Vece = 5.5V V| = 0.4V —05 mA
le) Output Drive Current Vce = 5.5V Vo = 2.25V —30 —110 mA
lozH Off-State Output Vece =55V VIH =2V 50 HA
Current, High Level Vo = 2.7V
Voltage Applied
lozL Off-State Output Vece = 5.5V ViH = 2V —50 uA
Current, Low Level Vo = 0.4V
Volitage Applied
Icc Supply Current Vce = 5.5V Outputs High mA
Outputs Open
Outputs Low mA
Outputs Disabled 65 mA
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DM54AS573/DM74AS573

Switching Characteristics

over recommended operating free air temperature range (Note 1)

DM54AS573 DM74AS573
Parameter From To Conditions Min Typ Max Min Typ Max Unit
TPLH Data Any Q 4.5 4.5 ns
TPHL ns
TPLH Enable Any Q Vce = 4.5V to 5.5V ns
TPHL R = 500 Q ns
TezH CL = 50pF 35 35 ns
TpzL Output Any Q 5 5 ns
TPHZ Control 3.5 3.5 ns
TpLZz 5 5 ns
NOTE 1: See notes pg. 1-2, figures pg. 2-4.
Function Table Logic Diagram
—— GUTPUT CONTROL
Output Enable D Output o>
Control G Q
L H H H , |
L H L L K —
L L X Qo o LI
H X X z
L = Low State, H = High State, X = Don’t Care 3 1
Z = High Impedance State n 0
Qg = Previous Condition of Q b ; LI
30 4 0 1
8 v 17 30
40 S 0 ]
05 B 16
? 2
50 © 0 ]
—Of G 15
0 5
60 ! o ]
o 14
0 60
. j
0 0
r_oG i 13 0
9
80 0
—of ¢ B 1
Al v &
ENABLE 6 ————] >O—




National
Semiconductor

Preliminary

DM54AS574/DM74AS574 Octal D-Type

Edge-Triggered Flip-Flops

General Description

These 8-bit registers feature totem-pole three-state outputs
designed specifically for driving highly-capacitive or rela-
tively low-impedance loads. The high-impedance third state
and increased high-logic-level drive provide these registers
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. They are particularly at-
tractive for implementing buffer registers, /O ports, bidirec-
tional bus drivers, and working registers.

The eight flip-flops of the AS574 are edge-triggered D-type
flip-flops. On the positive transition of the clock, the Q out-
puts will be set to the logic states that were set up at the D
inputs.

A buffered output control input can be used to place the
eight outputs in either a normal logic state (high or fow logic
levels) or a high-impedance state. In the high-impedance
state the outputs neither load nor drive the bus lines sig-
nificantly.

The output control does not affect the internal operation of
the flip-flops. That is, the old data can be retained or new
data can be entered even while the outputs are off.

Features

m Switching Specifications at 50 pF.

m Switching Specifications Guaranteed Over Full
Temperature and Vo Range.

m Advanced Oxide-Isolated, lon-Implanted Schottky TTL
Process.

m Functionally Equivalent with S374.

m Improved AC Performance Over S374 at
Approximately Half the Power.

m 3-State Buffer-Type Outputs Drive Bus Lines Directly.

Absolute Maximum Ratings

Supply Voltage v
Input Voltage A%
Operating Free Air Temperature Range
DM54AS574 —55°C to 125°C
DM74AS574 0°C to 70°C

Storage Temperature Range —65°C to 150°C

Connection Diagram

Vg 0 2 3 “ 50 ] 0 8 cLocK
]| 19 18 i 16 15 1 13 1 1
| | | [ |
(l:u %:u [T o 0 () o o (] o ¢ §7
f i 1 1 1 1 i {
1] 2 3 ] 5 6 7 ] 9 o]
ouTPUT 0 ] 30 ] 50 60 n & GNU

CONTROL

54AS574 (J)

Function Table

Output Output
Control Clock D Q

L i H H

L 1 L L

L L X Qo

H X X z

L = Low State, H = High State, X = Don't Care
1 = Positive Edge Transition

Z = High Impedance State

Qq = Previous Condition of Q

74AS574 (J,N)
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DM54AS574/DM74AS574

Recommended Operating Conditions

DM54AS574 DM74AS574

Parameter Min Nom Max Min Nom Max Unit
Supply Voltage, Vcc 45 5 5.5 4.5 5 55 v
High Level Input Voltage, V|4 2 2 \
Low Level Input Voltage, Vi 0.8 0.8 \
High Level Output Voltage, VOH ) 5.5 55 \
High Level Output Current, IoH —12 —15 mA
Low Level Output Current, oL 32 48 mA
Clock frequency, fCLOCK 0 0 MHz
Width of Clock Pulse, Ty High ns

Low ns
Data Setup Time, Tgy ns
Data Hold Time, TH ns

The (1) arrow indicates the positive edge of the Clock is used for reference.

in Di e
Logic Diagram
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Electrical Characteristics

over recommended operating free air temperature range (Note 1)

Parameter Conditions Min Typ Max Unit
VIK Input Clamp Voltage Vce = 4.5V = —18mA —-1.2 \
VOH High Level Output Vce = 4.5V 24 33 \
Voltage VIL = V|L MAX
loH = MAX
IoH = —2mA Vece —2 \"
VoL Low Level Output Vce = 4.5V 0.35 0.5 \
Voltage VIH = 2V
loL = MAX
Iy Max High Input Current Ve =55VV|H =7V 0.1 mA
IIH High Level Input Current Vce = 5.5V V| = 2.7V 20 uA
L Low Level Input Current Vce = 5.5V V) = 0.4V —-0.5 mA
lo Output Drive Current Vce = 5.5V Vp = 2.25V —30 —110 mA
lozZH Off-State Output Vce = 5.5V V| = 2V 50 kA
Current, High Level Vo =27V
Voltage Applied
lozL Off-State Output Vce =55V V| =2V —50 HA
Current, Low Level Vo = 0.4V
Voltage Applied
Icc Supply Current Vce = 5.5V Outputs High mA
Outputs Open
Outputs Low mA
Outputs Disabled 84 mA
Switching Characteristics over reccommended operating free air temperature range (Note 1)
DM54AS574 DM74AS574
Parameter From To Conditions Min Typ Max Min Typ Max Unit
FMAX 160 160 MHz
TPLH Clock Any Q 5.5 1 5.5 ns
TPHL 2 6 2 6 ns
Vce = 4.5V to 5.5V
TpzH Output Any Q RL = 500 @ 1 3.5 1 3.5 ns
TpzL Control CL = 50 pF 1 5 1 5 ns
TPHZ 83;;::1; Any Q 1 3.5 1 3.5 ns
TpLZ 1 55 1 5.5 ns

NOTE 1: See notes pg. 1-2, figures pg. 2-4.
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DM54AS575/DM74AS575

National
Semiconductor

Preliminary

DM54AS575/DM74AS575 Octal D-Type
Edge-Triggered Flip-Flops with Synchronous Clear

General Description

These 8-bit registers feature totem-pole three-state outputs
designed specifically for driving highly-capacitive or rela-
tively low-impedance loads. The high-impedance third state
and increased high-logic-level drive provide these registers
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. They are particularly at-
tractive for implementing buffer registers, I/O ports, bidirec-
tional bus drivers, and working registers.

The eight flip-flops of the AS575 are edge-triggered D-type
flip-flops. On the positive transition of the clock, the Q out-
puts will be set to the logic states that were set up at the D
inputs.

A buffered output control input can be used to place the
eight outputs in either a normal logic state (high or low logic
levels) or a high-impedance state. In the high-impedance
state the outputs neither load nor drive the bus lines sig-
nificantly.

The output control does not affect the internal operation of
the flip-flops. That is, the old data can be retained or new
data can be entered even while the outputs are off.

Features

m Switching Specifications at 50 pF.

m Switching Specifications Guaranteed Over Full
Temperature and Vcc Range.

® Advanced Oxide-Isolated, lon-Implanted Schottky TTL
Process.

m 3-State Buffer-Type Outputs Drive Bus Lines Directly.

m Synchronous Clear

Absolute Maximum Ratings

Supply Voltage

Input Voltage

Operating Free Air Temperature Range
DM54AS575
DM74AS575

Storage Temperature Range

v
v

—55°C to 125°C
0°C to 70°C
—65°C to 150°C

Connection Diagram

Vg N 10 2 30 4
2] 23] 2 21 % 19

cLOCK NC
18 17 16 15 1 13]

| | | |
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ﬁ> o UL o

CONTROL

54AS575 (J)

Function Table

7 8 ] 10 n| 12|
NC GND

74AS575 (J,N)

Output Output
Control CLR Clock D Q
L L 1 X L
L H 1 H H
L H 1 L L
L H L X Qg
H X X X z

L = Low State, H = High State, X = Don’t Care
1 = Positive Edge Transition
Z = High Impedance State

Qq = Previous Condition of Q
NC = No Internal Connection
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Recommended Operating Conditions

DM54AS575 DM74AS575
Parameter Min Nom Max Min Nom Max Unit
Supply Voltage, Vcc 45 5 5.5 4.5 5 55 \
High Level Input Voltage, ViH 2 2 \
Low Level Input Voltage, V| 0.8 0.8 \
High Level Output Voltage, VoH 5.5 5.5 \
High Level Output Current, IoH —12 —-15 mA
Low Level Output Current, oL 32 48 mA
Clock frequency, fcLoCK 0 0 MHz
Width of Clock Pulse, Ty High ns
ns

Low

DATA ns
Data Setup Time, Tsy

CLR

DATA ns
Data Hold Time, TH

CLR

The (1) arrow indicates the positive edge of the Clock is used for reference.
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Logic Diagram
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DM54AS575/DM74AS575

Electrical Characteristics

over recommended operating free air temperature range (Note 1)

Parameter Conditions Min Typ Max Unit
ViK Input Clamp Voltage Vece = 4.5V I = —18mA —-1.2 Vv
VOH High Level Output Ve = 4.5V 2.4 33 \
Voltage ViL = VjL MAX
loH = MAX
IoH = —2mA Vee —2 \
VoL Low Level Output Ve = 4.5V 0.35 0.5 \
Voltage VIH = 2V
loL = MAX
1] Max High Input Current Vo =5.5VViH =7V 0.1 mA
IiH High Level Input Current Veg = 5.5V Vi = 2.7V 20 uA
e Low Level Input Current Vce = 5.5V V)L = 0.4V —-0.5 mA
le) Output Drive Current Vce = 5.5V Vp = 2.25V —30 —110 mA
l0zZH Off-State Output Vce = 5.5V V| = 2V 50 uA
Current, High Level Vo = 2.7V
Voltage Applied
lozL Off-State Output Vce = 5.5V Vg = 2V —50 KA
Current, Low Level Vo = 0.4V
Voltage Applied
Icc Supply Current Vce = 5.5V Outputs High mA
Outputs Open
Outputs Low mA
Outputs Disabled 84 mA
Switching Characteristics over recommended operating free air temperature range (Note 1)
DM54AS575 DM74AS575
Parameter From To Conditions Min Typ Max Min Typ Max Unit
FMAX 167 167 MHz
TPLH Clock Any Q 55 5.5 ns
TPHL 6 6 ns
Vce = 4.5V to 5.5V
Tez | oumt | ayq | BUZ 500 e
TpzL L P 5 5 ns
TpHZ 83’:‘;;;2' Any Q 3.5 3.5 ns
TpLz 55 5.5 ns

NOTE 1: See notes pg. 1-2, figures pg. 2-4.
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DM54AS576/DM74AS576 Octal D-Type
Edge-Triggered Flip-Flops With Inverted Outputs

General Description

These 8-bit registers feature totem-pole three-state outputs
designed specifically for driving highly-capacitive or rela-
tively low-impedance loads. The high-impedance third state
and increased high-logic-level drive provide these registers
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. They are particularly at-
tractive for implementing buffer registers, I/O ports, bidirec-
tional bus drivers, and working registers.

The eight flip-flops of the AS576 are edge-triggered invert-
ing D-type flip-flops. On the positive transition of the clock,
the Q outputs will be set to the complement of the logic
states that were set up at the D inputs.

A buffered output control input can be used to place the
eight outputs in either a normal logic state (high or low logic
levels) or a high-impedance state. In the high-impedance
state the outputs neither load nor drive the bus lines sig-
nificantly.

The output control does not affect the internal operation of
the flip-flops. That is, the old data can be retained or new
data can be entered even while the outputs are off.

Features

m Switching Specifications at 50 pF.
m Switching Specifications Guaranteed Over Full
Temperature and Vo Range.

m Advanced Oxide-Isolated, lon-Implanted Schottky TTL
Process.

m 3-State Buffer-Type Outputs Drive Bus Lines Directly.

Absolute Maximum Ratings

Supply Voltage v
Input Voltage v
Operating Free Air Temperature Range

DM54AS576 —55°C to 125°C

DM74AS576
Storage Temperature Range

0°C to 70°C
—65°C to 150°C

Connection Diagram

Voo 10 Qq ) aq
2] 19 18 17 16

0 8 7 8 CLOCK
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=
=
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QUTPUT 10 2 30 a0
CONTROL

54AS576 (J)

] 7 8 9 o]
50 60 n 8 GNU

74AS576 (J,N)
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DM54AS576/DM74AS576

Recommended Operating Conditions

DM54AS576 DM74AS576

Parameter Min Nom Max Min Nom Max Unit
Supply Voltage, Vcc 45 5 5.5 4.5 5 55 \
High Level Input Voltage, V|H 2 2 Vv
Low Level Input Voltage, V| 0.8 0.8 v
High Level Output Voltage, VOH 5.5 55 \
High Level Output Current, IoH —-12 —15 mA
Low Level Output Current, Iop 32 48 mA
Clock frequency, fCLOCK 0 0 MHz
Width of Clock Pulse, Tw High ns

Low ns
Data Setup Time, Tsy ns
Data Hold Time, TH ns

The (1) arrow indicates the positive edge of the Clock is used for reference.
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Electrical Characteristics

over recommended operating free air temperature range (Note 1)

Parameter Conditions Min Typ Max Unit
VIK Input Clamp Voltage Voc = 4.5V = —18mA —1.2 \
VOH High Level Output Ve = 4.5V V| = VL MAX 2.4 3.3 \
Voltage IoH = MAX
IoOH = —2mA Vee —2 \Y
VoL Low Level Output Ve = 4.5V V| = 2V 0.35 0.5 \
Voltage loL = MAX
] Max High Input Current Vce =5.5VViH =7V 0.1 mA
IIH High Level Input Current Vcc = 5.5V V|H = 2.7V 20 A
L Low Level Input Current Vce = 5.5V V)L = 04V —0.5 mA
lo Output Drive Current Vce = 5.5V Vg = 2.25V —30 —110 mA
lozH Off-State Output Veec = 5.5V V|H = 2V 50 uA
Current, High Level Vo = 2.7V
Voltage Applied
lozL Off-State Output Vce = 5.5V V) = 2V —50 uA
Current, Low Level Vo = 0.4V
Voltage Applied
Icc Supply Current Vce = 5.5V Outputs High mA
Outputs Open
Outputs Low mA
Outputs Disabled 84 mA
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DM54AS576/DM74AS576

Switching Characteristics over recommended operating free air temperature range (Note 1)

DM54AS576 DM74AS576

Parameter From To Conditions Min Tvp Max Min Typ Max Unit
FMAX 167 167 MHz
T___PLH _ Clock AnyQ 55 ! 55 ns
TPHL 2 6 2 6 ns
TPZH Vce = 4.5V to 5.5V

| Output AnyQ RL = 500 @ ! 35 ! 35 ns
TpzL Control CL = 50 pF 1 5 1 5 ns
TPHz 1| 35 1| 35 ns
TpLZ 1 3.5 1 55 ns

NOTE 1: See notes pg. 1-2, figures pg. 2-4.

Logic Diagram Function Table
oUTPUT 1 R
CONTROL Output Output
Control Clock D Q
L 1 H L
w2 0 L 1 L H
" 0 g L L X Qo
! H X X z

= Low State, H = High State, X = Don't Care
1 = Positive Edge Transition
Z = High Impedance State
0 Qg = Previous Condition of Q@
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DM54AS577/DM74AS577 Octal D-Type
Edge-Triggered Flip-Flops With Inverted Outputs

and Synchronous Preset

General Description

These 8-bit registers feature totem-pole three-state outputs
designed specifically for driving highly-capacitive or rela-
tively low-impedance loads. The high-impedance third state
and increased high-logic-level drive provide these registers
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. They are particularly at-
tractive for implementing buffer registers, 1/O ports, bidirec-
tional bus drivers, and working registers.

The eight flip-flops of the AS577 are edge-triggered invert-
ing D-type flip-flops. On the positive transition of the clock,
the Q outputs will be set to the complement of the logic
states that were set up at the D inputs.

A buffered output control input can be used to place the
eight outputs in either a normal logic state (high or low logic
levels) or a high-impedance state. In the high-impedance
state the outputs neither load nor drive the bus lines sig-
nificantly.

The output control does not affect the internal operation of
the flip-flops. That is, the old data can be retained or new
data can be entered even while the outputs are off.

When the PRE is held ion during a positive transition of the
clock the Q outputs of the flip flops will go low.

Features

m Switching Specifications at 50 pF.

m Switching Specifications Guaranteed Over Full
Temperature and Voo Range.

m Advanced Oxide-Isolated, lon-Implanted Schottky TTL
Process.

m 3-State Buffer-Type Outputs Drive Bus Lines Directly.
m Synchronous Preset

Absolute Maximum Ratings

Supply Voltage v
Input Voltage ra%
Operating Free Air Temperature Range

DM54AS577 —55°C to 125°C

DM74AS577
Storage Temperature Range

0°C to 70°C
—65°C to 150°C

Connection Diagram
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DM54AS577/DM74AS577

Recommended Operating Conditions

DM54AS577 DM74AS577
Parameter Min | Nom | Max | Min | Nom | Max | UM
Supply Voltage, Vcc 45 5 5.5 45 5 55 \
High Level Input Voltage, V|4 2 2 Vv
Low Level Input Voltage, V| 0.8 0.8 \
High Level Output Voltage, VoH 5.5 5.5 "
High Level Output Current, IoH —12 —15 mA
Low Level Output Current, oL 32 48 mA
Clock frequency, fCLOCK 0 0 MHz
Width of Clock Pulse, Ty High ns
Low ns
) Data ns
Data Setup Time, Tsy
PRE ns
Data Hold Time, TH Data ns
PRE ns

The (1) arrow indicates the positive edge of the Clock is used for reference.
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Electrical Characteristics

over recommended operating free air temperature range (Note 1)

Parameter Conditions Min Typ Max Unit
ViK Input Clamp Voltage Vcec =45V I = —18mA —-1.2 Vv
VOH High Level Output Vee = 4.5V V)L = VjL MAX 24 3.3 \Y
Voltage IoH = MAX
IoH = —2mA Vece —2 \
VoL Low Level Output Vee = 4.5V V|H =2V 0.35 0.5 \
Voltage loL = MAX
1] Max High Input Current Vce = 5.5VVIH =7V 0.1 mA
IIH High Level Input Current Vog = 5.5V VIH = 2.7V 20 uA
L Low Level Input Current Vce = 5.5V V| = 0.4V -05 mA
lo Output Drive Current Vce = 5.5V Vp = 2.25V —30 —110 mA
lozH Off-State Output Vce = 5.5V ViH = 2V 50 nA
Current, High Level Vo = 2.7V
Voltage Applied
lozL Off-State Output Vce = 5.5V VIH = 2V —50 uA
Current, Low Level Vo = 0.4V
Voltage Applied
lcc Supply Current Vce = 5.5V Outputs High mA
Outputs Open
Outputs Low mA
Outputs Disabled 84 mA
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DM54AS577/DM74AS577

Switching Characteristics over recommended operating free air temperature range (Note 1)

DM54AS577 DM74AS577
Parameter From To Conditions Min Typ Max Min Tvp Max Unit
FMAX 167 167 MHz
TPLH Clock AnyQ 1 5.5 1 5.5 ns
TPHL 2 6 2 6 ns
Vee = 4.5V t0 5.5V 35 35
S P S LA | -
TpzL 1 5 1 5 ns
35 3.5
TPHZ 1 1 ns
TpLZ 1 5.5 1 5.5 ns
NOTE 1: See notes pg. 1-2, figures pg. 2-4.
Logic Diagram Function Table
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National
Semiconductor

Preliminary

DM54AS580/DM74AS580 Octal D-Type
Transparent Latches With Inverted Outputs

General Description

These 8-bit registers feature totem-pole three-state outputs
designed specifically for driving highly-capacitive or rela-
tively low-impedance loads. The high-impedance third state
and increased high-logic-level drive provide these registers
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. They are particularly at-
tractive for implementing buffer registers, /O ports, bidirec-
tional bus drivers, and working registers.

The eight inverting latches of the AS580 are transparent D-
type latches meaning that while the enable (G) is high the Q
outputs will follow the complement of the data (D) inputs.
When the enable is taken low the output will be latched at
the complement of the level of the data that was set up.

A buffered output control input can be used to place the
eight outputs in either a normal logic state (high or low logic
levels) or a high-impedance state. In the high-impedance
state the outputs neither load nor drive the bus lines sig-
nificantly.

The output control does not affect the internal operation of
the latches. That s, the old data can be retained or new data
can be entered even while the outputs are off.

Features

m Switching Specifications at SOpF.

m Switching Specifications Guaranteed Over Full
Temperature and Vcc Range.

m Advanced, Oxide-Isolated, lon-Implanted Schottky TTL
Process.

= 3-State Buffer-Type Outputs Drive Bus Lines Directly.

Absolute Maximum Ratings

Supply Voltage v
Input Voltage ra'%
Operating Free Air Temperature Range

DM54AS580 —55°C to 125°C

DM74AS580
Storage Temperature Range

0°C to 70°C
—65°C to 150°C

Connection Diagram

veg i @q q Qq ) & I ) ENABLE
Ll 19 18 7 16 15 14 13 12 |
1 | | |
[ 3 [3 [ [ [ [ [
08 L 0 G n’_'s| n—E—I 0§ n’-‘s'—l 0 G
| [ l Bl { { 1 l
R B 3 4 5 6 7 [ 9 o]
Qe D 2 n ) 50 60 n 8 GHD
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DM54AS580/DM74AS580

Recommended Operating Conditions

DM54AS580 DM74AS580
Parameter Mn | Nom | Max | Min | Nom | Max | UMt
Supply Voltage, Vcc 4.5 5 5.5 4.5 5 55 "
High Level Input Voltage, ViH 2 2 \
Low Level Input Voltage, ViL 0.8 0.8 v
High Level Output Voltage, VoH 5.5 55 \
High Level Output Current, IoH —-12 —15 mA
Low Level Output Current, oL 32 48 mA
Width of Enable Pulse, High or Low ns
Data Setup Time, Tsy ns
Data Hold Time, Ty ns
The (1) arrow indicates the negative edge of the enable is used for reference.
Electrical Characteristics over recommended operating free air temperature range (Note 1)
Parameter Conditions Min Typ Max Unit
VIK Input Clamp Voltage Vee = 4.5V = —18mA —1.2 \
VOH High Level Output Vece = 4.5V 2.4 3.3 Vv
Voltage ViL = ViL MAX
IOH = MAX
IoOH = —2mA Vece —2 \
VoL Low Level Output Vce = 4.5V 0.35 0.5 \
Voltage ViH = 2V
loL = MAX
| Max High Input Current Vce = 5.5V VIH =7V 0.1 mA
IIH High Level Input Current Vece = 5.5V Vi = 2.7V 20 KA
(ITR Low Level Input Current Vce = 5.5V VL = 04V —0.5 mA
lo Output Drive Current Vce = 5.5V Vp = 2.25V —30 —110 mA
lozH Off-State Output Vece = 5.5V ViH = 2V 50 uA
Current, High Level Vo = 2.7V
Voltage Applied
lozL Off-State Output Vce = 5.5V V| = 2V —50 rA
Current, Low Level Vo = 0.4V
Voltage Applied
Icc Supply Current Vce = 5.5V Outputs High mA
Outputs Open
Outputs Low mA
Outputs Disabled 71 mA
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-
Switching Characteristics over recommended operating free air temperature range (Note 1) g
(3}
DM54AS580 DM74AS580 H
Parameter From To Conditions Min Typ Max Min Typ Max Unit 5
_TPLH Data AnyQ 1 5.5 1 5.5 ns g
TPHL 1 4 1 4 ns o
~~
_TPLH | Enable | AnyQ | Voo = 45Vto55v |2 ’ 2 ! ns o
TPHL Ry = 5000 1 5 1 5 ns g
CL = 50 pF

TpPzH 1 3.5 1 3.5 ns ~J
L L — =
TpzL Output AnyQ 1 5 1 5 ns >
TPHZ Control 1 3.5 1 3.5 ns (/)]
TpLZ 1 5.5 1 55 ns g
NOTE 1: See notes pg. 1-2, figures pg. 2-4. o

Logic Diagram Function Table |
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DM54AS646,648/ DM74AS646,648

National
Semiconductor

Preliminary

DM54AS646,648/DM74AS646,648 Octal
Bus Transceivers and Registers

General Description

These bus transceivers feature totem-pole three-state out-
puts designed specifically for driving highly-capacitive or
relatively low-impedance loads. The high-impedance third
state and increased high-logic-level drive provide these de-
vices 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. They are particu-
larly attractive for implementing buffer registers, I/O 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.

A buffered output control input can be used to place the
eight outputs in either a normal logic state (high or low logic
levels) or a high-impedance state. In the high-impedance
state the outputs neither load nor drive the bus lines sig-
nificantly.

Features

m Switching Specifications at 50 pF.

m Switching Specifications Guaranteed Over Full
Temperature and Vo Range.

m Advanced Oxide-Isolated, lon-Implanted Schottky TTL
Process.

m Functionally and Pin-for-Pin Compatible with LS TTL
Counterpart.

m TRI-STATE® Buffer-Type Outputs Drive Bus Lines
Directly.

Absolute Maximum Ratings

Supply Voltage v
Input Voltage v
Operating Free Air Temperature Range

DM54AS646,648 —55°C to 125°C

0°C to 70°C
—65°C to 150°C

DM74AS646,648
Storage Temperature Range

Connection Diagram

vcc  CBA SBA G B1 B2 B3 B4 B5 B6 B7 B8
24| 23| 22| 21 zol 11[ 1a| 17 16| 15| 14| 13|
8 TRANSCEIVERS
CONTROL
LOGIC
A |5
' 1 2 I 3 4 5 6 7 8 9 10 11 12

CAB  SAB DIR A1 A2 A3 A4 A5 A6 A7 A8 GND
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Block Diagram (positive logic) Schematics of Inputs

and Outputs

’AS646
5 21 EQUIVALENT OF ALL OTHER INPUTS
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DM54AS646,648/DM74AS646,648

Recommended Operating Conditions

DM54AS646,648 DM74AS646,648
Parameter Min | Nom | Max | Min | Nom | max | UMt
Supply Voltage, Vcc 45 5 5.5 4.5 5 5.5 \"
High Level Input Voltage, V|4 2 2 \
Low Level Input Voltage, Vi 0.8 0.8 \
High Level Output Current, IoH —-12 —15 mA
Low Level Output Current, oL 32 48 mA
Clock frequency, fCLOCK 0 100 0 100 MHz
Width of Clock Pulse, Ty High 5 5 ns
Low 5 5 ns
Data Setup Time, Tgy 51 51 ns
Data Hold Time, TH 01 01 ns
The (1) arrow indicates the positive edge of the Clock is used for reference.
Electrical Characteristics over recommended operating free air temperature range (Note 1)
Parameter Conditions Min Typ Max Unit
VIK Input Clamp Voltage Vecc =45V = —18mA —-1.2 \%
VOH High Level Output Vce = 4.5V IoH = MAX 24 3.2 \Y
Voltage ViL = V|L MAX
ViH = VIH MIN
IoH = —2.0mA Vece —2 \
VoL Low Level Output Vce = 4.5V loL = MAX 0.35 0.5 )
Voltage ViH = 2V
ViL = ViL MIN
1] Max High Input Current Vee =55V ViH =7V 0.1 mA
IIH High Level Input Current Vce = 5.5V V|H =27V 20 uA
L Low Level Input Current Vce = 5.5V V| = 0.4V —0.5 mA
lozH Off-State Output Ve = 5.5V ViH = 2V 50 pA
Current, High Level Vo =27V
Voltage Applied
lozL Off-State Output Vcc =55V VH =2V —05 mA
Current, Low Level Vo = 0.4V
Voltage Applied
Icc Supply Current Vce = 5.5V 'AS648 130 175 mA
Outputs Open
and Disabled "AS646 150 200 mA
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Switching Characteristics

over recommended operating free air temperature range (Note 1)

From To DM54AS646 DM74AS648
Parameter (Input) (Output) | Conditions Min Typ | Max | Min | Typ | Max Unit
tPLH Clock Bus 6.5 10 6.5 10 ns
tPHL 5.5 8 55 8 ns
tPLH Bus Bus 3.0 5 2.5 4 ns
tPHL 35 6 3 5 ns
tPLH Selept' with RL = 500 , 4 7 4 | 7 ns
bus input B
tPHL high CL = 50pF. 35 | 6 3 | 6 | ns
Bus See Note 2 :
tPLH Select, with 5 8 5 8 ns
bus input
tPHL low 5 8 5 8 ns
tPZH Enable 8 11 8 11 ns
G
tpzL Bus 8 11 8 11 ns
'PZH Direction 8 " 8 " ns
tpzL DIR 8 1 8 11 ns
tPHZ Enable RL = 500 ©, 8 10 7 10 ns
G CL = 50pF.
tpLZ Bus 8 10 7 10 ns
tPHZ Direction 8 10 7 10 ns
tpLZ DIR 8 10 7 10 ns
NOTE 1: See notes pg. 1-2, figures pg. 2-4.
Function Table
INPUTS DATA |/O* OPERATION OR FUNCTION
G |DIR | CAB CBA |SAB SBA |A1THRU A8 | B1 THRU B8 ’AS646 ’AS648
H X |HorL HorL| X X Inout Input Isolation Isolation
X i 1 X X P P Store A and B Data Store A and B Data
L L X X X L Output Inout Real Time B Data to A Bus | Real Time B Data to A Bus
L X HorL| X H P P Stored B Data to A Bus Stored B Data to A Bus
L H X X L X Input Output Real Time A Data to B Bus | Real Time A Data to B Bus
H |HorL X | H X P P Stored A Datato BBus | Stored A Data B Bus

H — high level; L — low level; X — irrelevant; 1 — low-to-high level transition

*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 low-to-high transition on the clock inputs.
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DM54AS651,652/DM74AS651,652

Nati(?nal Preliminary
Semiconductor

DM54AS651,652/DM74AS651,652 Octal
Bus Transceivers and Registers

General Description Features

These bus transceivers feature totem-pole three-state out-  ® Switching Specifications at 50 pF.
put designed specifically for driving highly-capacitive or rel- @ Switching Specifications Guaranteed Over Full
atively low-impedance loads. The high-impedance third Temperature and VoG Range.

state and increased high-logic-level drive provide these de- m Advanced Oxide-Isolated, lon-Implanted Schottky TTL
vices with the capability of being connected directly to and

Process.
driving the bus lines in a bus-organized system without . ' ' . .
need for interface or pull-up components. They are particu- " Egn(;t;orallz and Pin-for-Pin Compatible with LS TTL
larly attractive for implementing buffer registers, 1/O ports, unterpart. . .
bidirectional bus drivers, and working registers. = BB"%TATE@ Buffer-Type Outputs Drive Bus Lines
irectly.

The registers in the AS651,652 are edge-triggered D-type
flip-flops. On the positive transition of the clock (CAB or

CBA), the input data is stored. Absolute Maximum Ratings
A buffered output control input can be used to place the

eight outputs in either a normal logic state (high or low logic auppt)lzl/gllgtage ;x
levels) or a high-impedance state. In the high-impedance OS:rating Igree Air Temperature Range
rs]:fai’(t:e;r::e outputs neither load nor drive the bus lines sig- DM54AS651,652 _55°C to 125°C
v DM74AS651,652 0°C to 70°C
Storage Temperature Range —65°C to 150°C
Connection Diagram
vcc  CBA SBA GBA B1 B2 B3 B4 B5 B6 B7 B8
24L 23| 22| 21 2o| 19| 1s| 171 1s| 15I 14| 1a|
8 TRANSCEIVERS
CONTROL
LOGIC

1 2 I 3 4 5 6 7 8 9 10 1" [ 12
CAB SAB GAB A1 A2 A3 A4 A5 A8 A7 A8 GND
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Block Diagram (positive logic)
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Schematics of Inputs
and Outputs

EQUIVALENT OF ALL OTHER INPUTS

vee - - -
Req

INPUT —4
A and B: Req - 10 k2 NOM

CAB and CBA: Req - 10 k NOM
ALL OTHER: 5 kO(NOM

TYPICAL OF ALL ’AS651, 'AS652 OUTPUTS

vce

OUTPUT
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DM54AS651,652/DM74AS651,652

Recommended Operating Conditions

DM54AS651,652 DM74AS651,652
Parameter Min Nom Max Min Nom Max Unit
Supply Voltage, Vcc 45 5 5.5 4.5 5 5.5 Vv
High Level Input Voltage, V|4 2 2 \
Low Level Input Voltage, V| 0.8 0.8 \
High Level Output Current, IoH —12 —15 mA
Low Level Output Current, oL 32 48 mA
Clock frequency, fCLOCK 0 100 0 100 MHz
Width of Clock Pulse, Ty High 5 5 ns
Low 5 5 ns
Data Setup Time, Tsy 51 51 ns
Data Hold Time, TH 01 01 ns
The (1) arrow indicates the positive edge of the Clock is used for reference.
Electrical Characteristics over recommended operating free air temperature range (Note 1)
Parameter Conditions Min Typ Max Unit
ViK Input Clamp Voltage Vocc = 4.5V = —18mA —-1.2 \
VOH High Level Output Vee = 4.5V loH = MAX 2.4 3.2 \"
Voltage ViL = ViL MAX
ViH = ViH MIN
loH = —2.0mA Vee —2 \
VoL Low Level Output Vce = 4.5V loL = MAX 0.35 0.5 v
Voltage VIH =2V
ViL = ViL MIN
1] Max High Input Current Vee =5.5VViH =7V 0.1 mA
IIH High Level input Current Vce =5.5VV|H = 2.7V 20 A
L Low Level Input Current Vce = 5.5V VL = 04V —0.5 mA
lozH Off-State Output Vce =55V VH = 2V 50 KA
Current, High Level Vo = 2.7V
Voltage Applied
lozL Off-State Output Ve =5.5VVIH = 2V —-0.5 KA
Current, Low Level Vo = 0.4V
Voltage Applied
Icc Supply Current Vee = 5.5V "AS651 130 175 mA
Outputs Open
and Disabled 'AS652 150 200 mA
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Switching Characteristics

over recommended operating free air temperature range (Note 1)

From To ’AS651 ’AS652
Parameter (Input) (Output) | Conditions Min Typ | Max | Min Typ | Max Unit
tPLH Clock Bus 6.5 10 6.5 10 ns
tPHL 5.5 8 5.5 8 ns
tPLH Bus Bus 25 4 3 5 ns
tPHL 3 5 3.5 6 ns
tPLH ﬁelept, with RL = 500 0, 4 7 4 7 ns
us input CL = 50pF
tPHL high Bus See Note 2 3.5 6 3.5 6 ns
tPLH Select, with 5 8 5 8 ns
bus input
tPHL low 5 8 5 8 ns
tPZH Enable GBA | ABus v 10 7| 10 | ns
tpzL 7 10 7 10 ns
tPZH Enable GAB | B Bus 8 | U 8 | M | ns
tpzL 8 11 8 1 ns
tPHZ = R =500 @ 7 9 7 9 ns
Enable GBA A Bus CL = 50pF.

tpLZz 7 9 7 9 ns
tPHZ Enable GAB B Bus 8 | 10 8 | 10 | ns
tpLZ 8 10 8 10 ns

NOTE 1: See notes pg. 1-2, figures pg. 2-4.

Function Table
INPUTS DATA 1/0* OPERATION OR FUNCTION

GAB [GBA | CAB CBA |SAB SBA |A1THRU A8 | B1 THRU B8 ’AS651 ’AS652

L H |HorL HorL}| X X Inout Input Isolation Isolation

L H 1 1 X X P P Store A and B Data Store A and B Data

L L X X X L Output Inout Real Time B Datato A Bus | Real Time B Data to A Bus

L |L | X HorL| X H P P Stored B Datato A Bus | Stored B Data to A Bus

H H X X L X Inout Outout Real Time A Data to B Bus | Real Time A Data to B Bus

H H |HorlL X H X P P Stored A Data to B Bus Stored A Data B Bus

H L |HorL HorL| H H Output Output Stored A Eata to B Bus Stored A Data to B Bus

& Stored B Data to A Bus | & Stored B Data to A Bus
H — high level L — low level X — irrevelant 1 — low-to-high-level transition

*The data output functions may be enabled or disabled by various signals at the GAB and GBA inputs. Data input functions are
always enabled, i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs.
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DM54AS804A/DM74AS804A

National
Semiconductor

Preliminary

DM54AS804A/DM74AS804A Hex 2-Input NAND Drivers

Features

m Switching Specifications at 50 pF.

m Switching Specifications Guaranteed Over Full
Temperature and Vo Range.

m Advanced Oxide-Isolated, lon-Implanted Schottky TTL
Process.

m Functionally and Pin for Pin Compatible with Advanced
Low Power Schottky TTL Counterpart.

Absolute Maximum Ratings

Supply Voltage

Input Voltage

Operating Free Air Temperature Range
DM54AS
DM74AS

Storage Temperature Range

A
A%

—55°C to 125°C

0°C to 70°C

—65°C to 150°C

Connection Diagram

vee 68 oA 6Y
|20 19 18 17

58 5A 5Y 48 4A

4y
16 |is 14 13 [z [

S

]

| 2 |3 4
1A 18 N

2A

54AS804A (J)

||u

|5 Is 7 |B |9
2y GND

28 3A 38 3y

74AS804A (J,N)
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Recommended Operating Conditions

DMS54AS804A DM74AS804A
Parameter Min | Nom | Max | Min | Nom | Max | U™
Supply Voltage, Vcc 4.5 5 5.5 4.5 5 5.5 \"
High Level Input Voltage, VIH 2 2 \"
Low Level Input Voltage, VL 0.8 0.8 \"
High Level Output Current, loH —40 —48 mA
Low Level Output Current, o 40 48 mA
Electrical Characteristics over recommended operating free air temperature range (Note 1)
Parameter Conditions Min Typ Max Unit
ViIK Input Clamp Voltage Ve = 4.5V, 1| = —18mA —1.2 \
VOH High Level Output IoH = —0.4mA Vecec—2
Voltage
IoH = —3mA 2.4 \Y
loH = MAX 2.0
VoL Low Level Output Vce = 4.5V 0.35 0.5 \
Voltage loL = MAX
VIH = 2V
1] Max High Input Current Vcec = 5.5V, VI =7V 0.1 mA
IIH High Level Input Current Vce = 5.5V, Vg = 2.7V 20 uA
L Low Level Input Current Vce = 5.5V, VL = 0.4V —05 mA
lo Output Drive Current Vce = 5.5V Vo = 2.25V —150 mA
Icc Supply Current Vce = 5.5v Outputs High 25 4 mA
Outputs Low 16 2 mA
Switching Characteristics over recommended operating free air temperature range (Note 1)
DM54AS804A DM74AS804A
Parameter Conditions Min Typ Max Min Typ Max Unit
TpLH, Propagation Vcc = 45t0 5.5V
delay time. Low to RL = 500 Q, 1.0 2.2 4.5 1.0 2.2 3.5 ns
high level output CL = 50 pF.
TpHL, Propagation
delay time. High to 1.0 2.6 4.5 1.0 2.6 3.5 ns
low level output

NOTE 1: See notes pg. 1-2, figures pg. 2-1.
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DM54AS805A/DM74AS805A

/ National Preliminary
Semiconductor

DM54AS805A/DM74AS805A Hex 2-Input NOR Drivers
Features Absolute Maximum Ratings

m Switching Specifications at 50 pF. Supply Voltage v
m Switching Specifications Guaranteed Over Full Input Voltage A%

Temperature and Vo Range. Operating Free Air Temperature Range
m Advanced Oxide-Isolated, lon-implanted Schottky TTL gmmg _55°OSC‘C:0‘ gg:g

Process.

m Functionally and Pin for Pin Compatible with Advanced

Low Power Schottky TTL Counterpart.

Storage Temperature Range

—65°C to 150°C

Connection Diagram

we s oA 5y 58 5h v ® @ a
20 19 18 17 16 5 14 3 e |n
o o o—l
Y = A+B
1 IE E 4 B B 7 [s o )
I 18 v 2 2 2 3 I )

54AS805A (J)  74AS805A (J,N)
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Recommended Operating Conditions

DM54AS805A DM74AS805A
Parameter Min Nom Max Min Nom Max Unit
Supply Voltage, Vcc 4.5 5 55 4.5 5 5.5 \
High Level Input Voltage, V|H 2 2 v
Low Level Input Voltage, V| 0.8 0.8 \
High Level Output Current, IoH —40 —48 mA
Low Level Output Current, o 40 48 mA
Electrical Characteristics over recommended operating free air temperature range (Note 1)
Parameter Conditions Min Typ Max Unit
ViK Input Clamp Voltage Vce = 4.5V, 1) = —18mA —1.2 \
VOH High Level Output IoH = —0.4mA Vecec—2
Voltage
IoH = —3mA 2.4 "
IoH = MAX 2
VoL Low Level Output Vce = 4.5V IgL = MAX 0.35 0.5 \
Voltage
1] Max High Input Current Vce =55V, ViIH =7V 0.1 mA
IIH High Level Input Current Vce = 5.5V, V| = 2.7V 20 kA
L Low Level Input Current Vece = 5.5V, VL = 0.4V —0.5 mA
lo Output Drive Current Ve = 5.5V Vo = 2.25V —150 mA
Icc Supply Current Vce = 5.5V Outputs High 5 9 mA
Outputs Low 18 32 mA
Switching Characteristics over recommended operating free air temperature range (Note 1)
DM54AS805A DM74AS805A
Parameter Conditions Min Tvp Max Min Tvp Max Unit
TpPLH, Propagation Vce = 45t05.5V
delay time. Low to RL = 500 Q, 1.0 2.3 45 1.0 2.3 4.0 ns
high Level Output CL = 50 pF.
TpHL. Propagation
delay time. High to 1.0 2.8 4.5 1.0 2.8 4.0 ns
low Level Output

NOTE 1: See notes pg. 1-2, figures pg. 2-1.
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DM54AS808A/DM74AS808A

National
Semiconductor

Features

m Switching Specifications at 50 pF.

m Switching Specifications Guaranteed Over Full

Temperature and Vo Range.

m Advanced Oxide-Isolated, lon-implanted Schottky TTL
Process.

m Functionally and Pin for Pin Compatible with Advanced
Low Power Schottky TTL Counterpart.

Preliminary

DM54AS808A/DM74AS808A Hex 2-Input AND Drivers

Absolute Maximum Ratings

Supply Voltage

Input Voltage

Operating Free Air Temperature Range
DM54AS
DM74AS

Storage Temperature Range

v
A

—55°C to 125°C
0°C to 70°C
—65°C to 150°C

Connection Diagram

vee 68 oA oY 58 5A 5Y a8 a ay
E 1w s 1 6 s 1 o e o
Y = AB
1 |2 |3 4 |5 |6 7 |8 o J1o
1A 18 it 24 28 2v 3 38 3v GND
54AS808A (J) 74AS808A (J,N)

1-124




Recommended Operating Conditions

DM54AS808A DM74AS808A
Parameter Min Nom Max Min Nom Max Unit
Supply Voltage, Vcc 45 5 5.5 4.5 5 55 \%
High Level Input Voltage, ViH 2 2 Vv
Low Level Input Voltage, Vi 0.8 0.8 \"
High Level Output Current, IoH —40 —48 mA
Low Level Output Current, oL 40 48 mA
Electrical Characteristics over recommended operating free air temperature range (Note 1)
Parameter Conditions Min Typ Max Unit
VIK Input Clamp Voltage Vece = 4.5V, | = —18mA —-1.2 Vv
B
VOH High Level Output IoH = —.4mA Vee—2
Voltage
IoH = —3mA 2.4 \Y
IoH = MAX 2
VoL Low Level Output Vce = 4.5V IpL = MAX 0.35 05 \
Voltage
1] Max High Input Current Vcec = 5.5V, Vi =7V 0.1 mA
IIH High Level Input Current Vce = 5.5V, V| = 2.7V 20 uA
T8 Low Level Input Current Vce = 5.5V, VL = 0.4V —-05 mA
le) Output Drive Current Vce = 5.5V Vo = 2.25V —150 mA
Icc Supply Current Vce = 5.5V Outputs High 6.5 11 mA
Outputs Low 19 32 mA
Switching Characteristics over recommended operating free air temperature range (Note 1)
DM54AS808A DM74AS808A
Parameter Conditions Min Typ Max Min Typ Max Unit
TPLH, Propagation Vce = 4510 5.5V
delay time. Low to RL = 5004, 1.0 3.4 6.0 1.0 3.4 5.0 ns
high Level Output CL = 50 pF.
TpHL, Propagation
delay time. High to 1.0 3.6 6.0 1.0 3.6 5.0 ns

low Level Output

NOTE 1: See notes pg. 1-2, figures pg. 2-1.
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DM54AS832A/DM74AS832A

Natiqnal Preliminary
Semiconductor

DM54AS832A/DM74AS832A Hex 2-Input OR Drivers

Features Absolute Maximum Ratings
m Switching Specifications at 50 pF. Supply Voltage v
m Switching Specifications Guaranteed Over Full Input Voltage v
Temperature and VoG Range. Operating Free Air Temperature Range
m Advanced Oxide-Isolated, lon-Implanted Schottky TTL DMS4AS _5509 to 125:C
Process. DM74AS 0°C to 70°C
Storage Temperature Range —65°C to 150°C

m Functionally and Pin for Pin Compatible with Schottky
and Low Power Schottky TTL Counterpart.

m Iimproved AC Performance Over Schottky and Low
Power Schottky Counterparts.

Connection Diagram

vc 68 GA 6 5B S 5% 4 4A a4y
JE) 9 s 17 8 |s 14 w2 In
Y =A+B
1 IFE R E Is 7 DR
Wooo® W W N A B3 N

54AS832A (J)  74AS832A (J,N)
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Recommended Operating Conditions

DMS54AS832A DM74AS832A
Parameter Min Nom Max Min Nom Max Unit
Supply Voltage, Vcc 45 5 55 45 5 55 \
High Level Input Voltage, ViH 2 2 Vv
Low Level Input Voltage, V| 0.8 0.8 \
High Level Output Current, IoH —40 —48 mA
Low Level Output Current, 1oL 40 48 mA
Electrical Characteristics over recommended operating free air temperature range (Note 1)
Parameter Conditions Min Typ Max Unit
VIK Input Clamp Voltage Vce = 4.5V, I = —18mA -1.2 \
VOH High Level Output IoH = —.4mA Vecec—2
Voltage
IoH = —3mA 24 \
loH = MAX 2
VoL Low Level Output Vee = 4.5V lgL = MAX 0.35 0.5 \"
Voltage
1] Max High Input Current Vce = 5.5V, Vi =7V 0.1 mA
IH High Level Input Current Vce = 5.5V, V|H = 2.7V 20 A
L Low Level Input Current Vce = 5.5V, VL = 0.4V —0.5 mA
10 Output Drive Current Vce = 5.5V Vo = 2.25V —150 mA
Icc Supply Current Vce = 5.5V Outputs High 9 15 mA
Outputs Low 22 36 mA
Switching Characteristics over recommended operating free air temperature range (Note 1)
DM54AS832A DM74AS832A
Parameter Conditions Min Typ Max Min ] Typ Max Unit
TPLH, Propagation Vce = 45t0 5.5V
delay time. Low to RL = 500 ¢, 1.0 3.6 7.0 1.0 3.6 5.5 ns
high Level Output CL = 50 pF.
TPHL, Propagation
delay time. High to 1.0 41 6.5 1.0 41 55 ns
low Level Output

NOTE 1: See notes pg. 1-2, figures pg. 2-1.
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DM54AS873/DM74AS873

National
Semiconductor

DM54AS873/DM74AS873

Dual 4-Bit D-Type Transparent Latches

General Description

These Dual 4-Bit registers feature totem-pole three-state
outputs designed specifically for driving highly-capacitive
or relatively low-impedance loads. The high-impedance
third state and increased high-logic-level drive provide
these registers with the capability of being connected di-
rectly to and driving the bus lines in a bus-organized system
without need for interface or pull-up components. They are
particularly attractive for implementing buffer registers, /O
ports, bidirectional bus drivers, and working registers.

The eight latches of the AS873 are transparent D-type
latches meaning that while the enable (G) is high the Q out-
puts will follow the data (D) inputs. When the enable is taken
low the output will be latched at the level of the data that
was set up.

A buffered output control input can be used to place the
eight outputs in either a normal logic state (high or low logic
levels) or a high-impedance state. In the high-impedance
state the outputs neither load nor drive the bus lines signifi-
cantly.

The output conrol does not affect the internal operation of
the latches. That is, the old data can be retained or new data
can be entered even while the outputs are off.

Features

m Switching Specifications at 50 pF.

m Switching Specifications Guaranteed Over Full
Temperature and Vcc Range.

m Advanced Oxide-Isolated, lon-Implanted Schottky TTL
Process.

m 3-State Buffer-Type Outputs Drive Bus Lines Directly.
m Space Saving 300 Mil Wide Package.

Absolute Maximum Ratings

Supply Voltage v
Input Voltage 7v
Operating Free Air Temperature Range

DM54AS873 —55°C to 125°C

DM74AS873
Storage Temperature Range

0°C to 70°C
—65°C to 150°C

Connection Diagram

ENABLE
16

v ENABLE _
[ 19 102 i) 104 201 202 203 204 % 2 TR
2 ) 2 2) 20 i 18 17 16 15 | |

T 1T R 1 1 T T T

H © B g B 8 ® T

cte 0 oc] [ctaooc) fowo o fow 0 oc| fetho oc) foim 0 oc) ek B ooc) etk 0 oc

I 1 1 [ 1 1
+ :

1 7| 3 1 5 6 7 8 9 10 1 12
1 TR 106 m 102 103 104 il 202 203 204 ¢ ND

54AS873 (J)

74AS873 (J,N)
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Recommended Operating Conditions

DM54AS873 DM74AS873
Parameter Min Nom Max Min Nom Max Unit
Supply Voltage, Vcc 45 5 5.5 4.5 5 5.5 v
High Level Input Voltage, ViH 2 2 \
Low Level Input Voltage, V| 0.8 0.8 Vv
High Level Output Voltage, VOH 5.5 5.5 \'%
High Level Output Current, loH —-12 —15 mA
Low Level Output Current, IoL 32 48 mA
Pulse Width, Tyy Enable High ns
Clear Low
Data Setup Time, TSy ns
Data Hold Time, TH ns

The (1) arrow indicates the negative edge of the enable is used for reference.
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Electrical Characteristics

over recommended operating free air temperature range (Note 1)

DM54AS873/DM74AS873

Parameter Conditions Min Typ Max Unit
VIK Input Clamp Voltage Vcc = 4.5V = —18mA —1.2 \
VOH High Level Output Vce = 4.5V V)L = V|L MAX 24 33 \
Voltage IoH = MAX
IoH = —400uA Vece —2 \Y
VoL Low Level Output Vce = 4.5V VH = 2V 0.35 0.5 \
Voltage loL = MAX
1] Max High Input Current Vcec =55VVIH =7V 0.1 mA
IIH High Level Input Current Vce = 5.5V V|H = 2.7V 20 uA
L Low Level Input Current Vce = 5.5V V(L = 0.4V —0.5 mA
10 Output Drive Current Ve = 5.5V Vp = 2.25V —30 —110 mA
lozH Off-State Output Vee =55V VIH = 2V 50 A
Current, High Level Vo = 2.7V
Voltage Applied
lozL Off-State Output Vce = 5.5V Vg = 2V —50 kA
Current, Low Level Vo = 0.4V
Voltage Applied
Icc Supply Current Vce = 5.5V Outputs High mA
Outputs Open
Outputs Low mA
Outputs Disabled 80 mA
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Switching Characteristics

over recommended operating free air temperature range (Note 1)

DM54AS873 DM74AS873
Parameter From To Conditions Min Typ Max Min Typ Max Unit
TPLH Data Any Q 1 45 1 45 ns
TPHL 1 1 ns
TPLH Enable | AnyQ | Voo = 45Vto55v | 2 2 ns
TPHL RL = 500 @ 1 5 1 ns
TpzH CL = S0 pF 1 | 85 1 | 35 ns
TpzL Output Any Q 1 5 1 5 ns
TPHZ Control 1 3.5 1 3.5 ns
TPLZ 1 55 1 55 ns
TPHL Clear Any Q 2 6 2 6 ns
NOTE 1: See notes pg. 1-2, figures pg. 2-4.
Logic Diagram Function Table
e CIR D EN oc Q
1 GLERR ——o>0— H H H L H
H L H L L
0= o H X L L Qo
p—of G
oR 7 2 4n L = Low State, H = High State, X = Don’t Care
Z = High Impedance State
4 5 Qp = Previous Condition of Q
b—of G
oR 7 AT
1D: 5 0
-
oh g 21
104 & o
T
R 19 104
ZDI’————B
——O|&
o T 18 om
202 8 0
p—olC
wh g llznz
2032 0
—olC
BT 11203
204 10
p—of G
szoD R 7 15500
z:nmsL—D@—
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DM54AS874/DM74AS874

National
Semiconductor

DM54AS874/DM74AS874

Dual 4-Bit D-Type Edge-Triggered Flip-Flops

General Description

These Dual 4-Bit registers feature totem-pole three-state
outputs designed specifically for driving highly-capacitive
or relatively low-impedance loads. The high-impedance
third state and increased high-logic-level drive provide
these registers with the capability of being connected di-
rectly to and driving the bus lines in a bus-organized system
without need for interface or pull-up components. They are
particularly attractive for implementing buffer registers, 1/0
ports, bidirectional bus drivers, and working registers.

The eight flip-flops of the AS874 are edge-triggered D-type
flip-flops. On the positive transition of the clock, the Q out-
puts will be set to the logic states that were set up at the D
inputs.

A buffered output control input can be used to place the
eight outputs in either a normal logic state (high or low logic
levels) or a high-impedance state. In the high-impedance
state the outputs neither load nor drive the bus lines sig-
nificantly.

The output control does not affect the internal operation of
the flip-flops. That is, the old data can be retained or new
data can be entered even while the outputs are off.

Features

m Switching Specifications at 50 pF.

m Switching Specifications Guaranteed Over Full
Temperature and Vcc Range.

m Advanced Oxide-Isolated, lon-Implanted Schottky TTL

Process.

m 3-State Buffer-Type Outputs Drive Bus Lines Directly.
m Space Saving 300 Mil Wide Package.

Absolute Maximum Ratings

Supply Voltage
Input Voltage

v
v

Operating Free Air Temperature Range

DM54AS874
DM74AS874
Storage Temperature Range

—55°C to 125°C
0°C to 70°C
—65°C to 150°C

Connection Diagram

Vo 10LK 101 102 103 104
u] 2| ) 21 2 19

all 202 a0 0

18 17 16 15

200K 2CR
1] 13]

CLR D OC CLR D iC CLR D 0f CLR

N 4 N4
CLK L CLK ¢ CLK ¢ CLK ¢
CLR D 0C CLR D oC CLR D 0OC CLR D 0OC

-

CLR 1 m 102 103 104

54AS874 (J)

) 202 203 04

74AS874 (J,N)

2]
GND

8
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O
Recommended Operating Conditions =
DM54AS874 DM74AS874 g
Parameter Min | Nom | Max | Min | Nom | Max | UM 5
Supply Voltage, Vcc 4.5 5 5.5 45 5 5.5 v 3
High Level Input Voltage, V|H 2 2 \ E
Low Level Input Voltage, V| 0.8 0.8 Vv g
High Level Output Voltage, VoH 5.5 5.5 \ ;‘
High Level Output Current, IoH —-12 —-15 mA 5)
Low Level Output Current, Io 32 48 mA 3
Clock frequency, fcLoCK 0 0 MHz -
Width of Clock Pulse, Tyy High ns
Low ns
Width of Clear Pulse, Ty Low ns
Data Setup Time, TSy ns
Data Hold Time, TH ns

The (1) arrow indicates the positive edge of the Clock is used for reference.
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DM54AS874/DM74AS874

Electrical Characteristics

over recommended operating free air temperature range (Note 1)

Parameter Conditions Min Typ Max Unit
ViIK Input Clamp Voltage Vece = 4.5V = —18mA —1.2 \
VOH High Level Output Vce = 4.5V V|L = V|L MAX 2.4 3.3 \"
Voltage loH = MAX
loH = —400uA Vece —2 \
VoL Low Level Output Vce = 45V V|H =2V 0.35 0.5 \
Voltage loL = MAX
1] Max High Input Current Vce =5.5VVIH =7V 0.1 mA
IIH High Level Input Current Vce = 5.5V V| = 2.7V 20 rA
he Low Level Input Current Vcg = 5.5V V)L = 04V —0.5 mA
le} Output Drive Current Vce = 5.5V Vo = 2.25V —30 —110 mA
lozH Off-State Output Vece = 5.5V V|H = 2V 50 uA
Current, High Level Vo = 2.7V
Voltage Applied
lozL Off-State Output Vce = 5.5V VI =2V —50 A
Current, Low Level Vo = 0.4V
Voltage Applied
Icc Supply Current Vce = 5.5V Outputs High mA
Outputs Open
Outputs Low mA
Outputs Disabled 100 mA
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Switching Characteristics

over recommended operating free air temperature range (Note 1)

DM54AS874 DM74AS874
Parameter From To Conditions Min Typ Max Min Typ Max Unit
FMAX 167 167 MHz
TPLH Clock Any Q 1 55 1 5.5 ns
TPHL 2 6 2 6 ns
Vce = 4.5V to 5.5V
TpPzH Output Any Q R = 500 © 1 3.5 1 3.5 ns
TpzL Control CL = 50 pF 1 5 1 5 ns
TPHZ 1 3.5 1 3.5 ns
TPLZ 1 5.5 1 5.5 ns
TPHL Clear Any Q 2 7 2 7 ns
NOTE 1: See notes pg. 1-2, figures pg. 2-4.
Logic Diagram Function Table
oo 2 >o— TR D CLK oc Q
170 ——o[ >0 H H 1 L H
H L 1 L L
=2 0 = H X L L Qo
X
cR T & It L = Low State, H = High State, X = Don't Care
1 = Positive Edge Transition
4 7 = High Impedance State
” R Qg = Previous Condition of Q
- 21
on 7 102
103 5 0
p—op> TIK
ctR 0 lﬂ-nus
104 5 0
L_o Tk 19
CLR 0O 104
201 U ‘n_
CLK 18
CR 7 ;L—zm
e = v
Tk
a7 URPY)
203 Ll - 0 _
CLK
R T 18 203
20 -2 [}
. p—op CLK 15
28R ——> CR T :l— 204
Lo ——op>—
2 ook ——>0——
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DM54AS876/DM74AS876

/n National
Semiconductor

DM54AS876/DM74AS876

Dual 4-Bit D-Type Edge-Triggered Flip-Flops

With Inverted Outputs

General Description

These inverting Dual 4-Bit registers feature totem-pole
three-state outputs designed specifically for driving highly-
capacitive or relatively low-impedance loads. The high-im-
pedance third state and increased high-logic-level drive
provide these registers with the capability of being connect-
ed directly to and driving the bus lines in a bus-organized
system without need for interface or pull-up components.
They are particularly attractive for implementing buffer reg-
isters, /O ports, bidirectional bus drivers, and working reg-
isters.

The eight flip-flops of the AS876 are edge-triggered invert-
ing D-type flip-flops. On the positive transition of the clock,
the Q outputs will be set to the complement of the logic
states that were set up at the D inputs.

A buffered output control input can be used to place the
eight outputs in either a normal logic state (high or low logic
levels) or a high-impedance state. In the high-impedance
state the outputs neither load nor drive the bus lines sig-
nificantly.

The output control does not affect the internal operation of
the flip-flops. That is, the old data can be retained or new
data can be entered even while the outputs are off.

Features

m Switching Specifications at 50 pF.

m Switching Specifications Guaranteed Over Full
Temperature and Voo Range.

m Advanced Oxide-Isolated, lon-Implanted Schottky TTL

Process.

m 3-State Buffer-Type Outputs Drive Bus Lines Directly.
m Space Saving 300 Mil Wide Package.

Absolute Maximum Ratings

Supply Voltage
Input Voltage

v
v

Operating Free Air Temperature Range

DM54AS876
DM74AS876
Storage Temperature Range

—55°C to 125°C
0°C to 70°C
—65°C to 150°C

Connection Diagram

v,
e 161K 101 192 103 104

204

200K 2PRE

ul 2| 2 21 2 IAP

PRE o PRE oc PRE 0c PRE 0

Tk Tk N brd Tk

L >

54AS876 (J)

74AS876 (J,N)

7 B 9 0]

204

12
GND

8l
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Recommended Operating Conditions

DM54AS876 DM74AS876

Parameter Min | Nom | Max | Min | Nom | Max | U™
Supply Voltage, Vcc 4.5 5 5.5 4.5 5 5.5 \
High Level Input Voltage, ViH 2 2 \
Low Level Input Voltage, V| 0.8 0.8 \
High Level Output Voltage, VoH 55 5.5 '
High Level Output Current, IoH —12 —15 mA
Low Level Output Current, Ig_ 32 48 mA
Clock frequency, fcLOCK 0 0 MHz
Width of Clock Pulse, Ty High ns

Low ns
Width of Preset Pulse, Ty Low ns
Data Setup Time, Tsy ns
Data Hold Time, TH ns

The (1) arrow indicates the positive edge of the Clock is used for reference.
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DM54AS876/DM74AS876

Electrical Characteristics

over recommended operating free air temperature range (Note 1)

Parameter Conditions Min Typ Max Unit
VIK Input Clamp Voltage Vee = 4.5V I = —18mA —-1.2 \
VOH High Level Output Ve = 4.5V V)L = V|L MAX 24 3.3 \
Voltage IoH = MAX
loH = —400uA Vee —2 Vv
VoL Low Level Output Vce = 45V VH =2V 0.35 0.5 \
Voltage loL = MAX
1] Max High Input Current Vce =5.5VV)H =7V 0.1 mA
IiH High Level Input Current Vece = 5.5V Vi = 2.7V 20 nA
TR Low Level Input Current Vce = 5.5V V)L = 0.4V —05 mA
le) Output Drive Current Vce = 5.5V Vg = 2.25V —30 —110 mA
10ZH Off-State Output Vce = 5.5V V| = 2V 50 A
Current, High Level Vo =27V
Voltage Applied
lozL Off-State Output Vce = 5.5V VI =2V —50 nA
Current, Low Level Vo = 0.4V
Voltage Applied
Icc Supply Current Vce = 5.5V Outputs High mA
Outputs Open
Outputs Low mA
Outputs Disabled 100 mA
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Switching Characteristics

over recommended operating free air temperature range (Note 1)

L —
201

=
~
=1l

i

DM54AS876 DM74AS876
Parameter From To Conditions Min Typ Max Min Tvp Max Unit
FMAX 167 167 MHz
TPLH Clock AnyQ 1 55 1 5.5 ns
TPHL 2 6 2 6 ns
Vce = 4.5V to 5.5V
TPZH Output AnyQ RL = 500 Q 1 3.5 1 3.5 ns
TpzL Control CL = 50 pF 1 5 1 5 ns
TPHZ 1 3.5 1 3.5 ns
TPLZ 1 5.5 1 55 ns
TPHL Preset AnyQ 2 7 2 7 ns
NOTE 1: See notes pg. 1-2, figures pg. 2-4.
Logic Diagram Function Table
retock >0 PRE D CLK oc Q
10uTPUT _2 X X X H z
CONTROL “—4> L X X L L
1 PRE ‘—bo— H H 1 L L
H L 1 L H
=2 0 H X L L Qo
—op> TIK
PE 0 blﬁrm L = Low State, H = High State, X = Don’t Care
1 = Positive Edge Transition
. Z = High Impedance State
1 "__i Qg = Previous Condition of Q
PRE 0 2 g
1y = ]
p—op> TIK
PRE @ 11163
104 5 L]
L—op> TIK
_;1164
b T
PRE 0
w2 2 [}
7
PRE 0
32 [}
p—op> TTK
PRE O
204 2 0
T
ZWLOD RE 0
2 nanx—'“——Do—

v

2

204

&
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DM54AS878/DM74AS878

National

2 Semiconductor

DM54AS878/DM74AS878

Preliminary

Dual 4-Bit D-Type Edge-Triggered Fllp-Flops

with Synchronous Clear

General Description

These Dual 4-Bit registers feature totem-pole three-state
outputs designed specifically for driving highly-capacitive
or relatively low-impedance loads. The high-impedance
third state and increased high-logic-level drive provide
these registers with the capability of being connected di-
rectly to and driving the bus lines in a bus-organized system
without need for interface or pull-up components. They are
particularly attractive for implementing buffer registers, I/O
ports, bidirectional bus drivers, and working registers.

The eight flip-flops of the AS878 are edge-triggered D-type
flip-flops. On the positive transition of the clock, the Q out-
puts will be set to the logic states that were set up at the D
inputs.

A buffered output control input can be used to place the
eight outputs in either a normal logic state (high or low logic
levels) or a high-impedance state. In the high-impedance
state the outputs neither load nor drive the bus lines sig-
nificantly.

The output control does not affect the internal operation of
the flip-flops. That is, the old data can be retained or new
data can be entered even while the outputs are off.

Features

m Switching Specifications at 50 pF.
m Switching Specifications Guaranteed Over Full
Temperature and Vcc Range.

m Advanced Oxide-Isolated, lon-Implanted Schottky TTL
Process.

m 3-State Buffer-Type Outputs Drive Bus Lines Directly.
Space Saving 300 Mil Wide Package.
m Synchronous clear.

Absolute Maximum Ratings

Supply Voltage A"
Input Voltage v
Operating Free Air Temperature Range

DM54AS878 —55°C to 125°C

DM74AS878
Storage Temperature Range

0°C to 70°C
—65°C to 150°C

Connection Diagram

Vg 16K 100 102 103 104
2 2] 2 2 2 19

2 202 203 204 21K 2R
18 17 16 15 14] 13]

v N4
CLK 0 CLK ! CLK 0 CLK v

CLR D CLR D 0OC CLR D _OC

v N N4
CLK CLK ’ CLK ’ CLK 0
CLR 0 0C CLR D 0C CLR D_0C CLR 0 0OC

i)
.

I
0 0

1 I
| 3 “ 5 o
TR 10 01 02 103 104

54AS878 (J)

] ]
7] 8 9] 0] i 3l

0 202 203 204 0C GNO

74AS878 (J,N)

1-140




Recommended Operating Conditions

DM54AS878 DM74AS878

Parameter Min Nom Max Min Nom Max Unit
Supply Voltage, VcC 4.5 5 5.5 4.5 5 55 Vv
High Level Input Voltage, V|4 2 2 Vv
Low Level Input Voltage, V|_ 0.8 0.8 )
High Level Output Voltage, VOH 5.5 5.5 \
High Level Output Current, IoH —-12 —-12 mA
Low Level Output Current, io| 32 48 mA
Clock frequency, fCLOCK 0 0 MHz
Width of Clock Pulse, Ty High ns

Low ns
Data Setup Time, TSy Data ns

CLR ns
Data Hold Time, TH Data ns

CLR ns

The (1) arrow indicates the positive edge of the Clock is used for reference.
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DM54AS878/DM74AS878

Electrical Characteristics

over recommended operating free air temperature range (Note 1)

Conditions

Parameter Min Typ Max Unit
VIK Input Clamp Voltage Vcec = 4.5V = —18mA -1.2 v
VOH High Level Output Vce = 4.5V V) = V|L MAX 24 3.3 v
Voltage IoH = MAX
loH = —400uA Vce —2 \%
VoL Low Level Output Ve = 4.5V V|H = 2V 0.35 0.5 \
Voltage loL = MAX
1] Max High Input Current Vce =55VV)H =7V 0.1 mA
IIH High Level Input Current Vce = 5.5V V| = 2.7V 20 uA
L Low Level Input Current Vce = 5.5V V) =04V —0.5 mA
le) Output Drive Current Vcc = 5.5V Vo = 2.25V —30 —110 mA
l10ZH Off-State Output Vcc = 5.5V ViH = 2V 50 A
Current, High Level Vo = 2.7V
Voltage Applied
lozL Off-State Output Vee =55V VIH =2V —50 KA
Current, Low Level Vo = 0.4V
Voltage Applied
Icc Supply Current Vce = 5.5V Outputs High mA
Outputs Open
Outputs Low mA
Outputs Disabled 100 mA
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Switching Characteristics

over recommended operating free air temperature range (Note 1)

DM54AS878 DM74AS878
Parameter From To Conditions Min Typ Max Min Typ Max Unit
FMAX 167 167 MHz
TPLH Clock Any Q 55 55 ns
TPHL 6 6 ns
Vce = 4.5V to 5.5V
TpzH Output Any Q RL = 500 @ 3.5 3.5 ns
TpzL Control CL = 50 pF 5 5 ns
TPHZ 35 35 ns
TpLZ 55 5.5 ns
NOTE 1: See notes pg. 1-2, figures pg. 2-4.
Logic Diagram Function Table
ook E— >0 CIR D CLK oc Q
L m 2 °D X X X H z
. L X 1 L L
1 IR H H 1 L H
—_UD—O'_I H L 1 L L
= D 0 H X L L QO
»—ﬂ}ﬂ
7 W L = Low State, H = High State, X = Don’t Care
1 = Positive Edge Transition
4\ Z = High Impedance State
102 1 - Qg = Previous Condition of Q
] 102
s ) 0
T e
T LT
104 & _'L—\.J

N
3

3
]

3
=3

2Tl

2

PEPbrbbp

OUTPUT _11 °'D
CONTROL

14
2 cLock —— >o—

3
2
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DM54AS879/DM74AS879

National
Semiconductor

DM54AS879/DM74AS879

Preliminary

Dual 4-Bit D-Type Edge-Triggered Flip-Flops
With Inverted Outputs and Synchronous Preset

General Description

These inverting Dual 4-Bit registers feature totem-pole
three-state outputs designed specifically for driving highly-
capacitive or relatively low-impedance loads. The high-im-
pedance third state and increased high-logic-level drive
provide these registers with the capability of being connect-
ed directly to and driving the bus lines in a bus-organized
system without need for interface or pull-up components.
They are particularly attractive for implementing buffer reg-
isters, 1/O ports, bidirectional bus drivers, and working reg-
isters.

The eight flip-flops of the AS879 are edge-triggered invert-
ing D-type flip-flops. On the positive transition of the clock,
the Q outputs will be set to the complement of the logic
states that were set up at the D inputs.

A buffered output control input can be used to place the
eight outputs in either a normal logic state (high or low logic
levels) or a high-impedance state. In the high-impedance
state the outputs neither load nor drive the bus iines sig-
nificantly.

The output control does not affect the internal operation of
the flip-flops. That is, the old data can be retained or new
data can be entered even while the outputs are off.

Features

m Switching Specifications at 50 pF.
m Switching Specifications Guaranteed Over Full
Temperature and Vcc Range.

m Advanced Oxide-Isolated, lon-Implanted Schottky TTL
Process.

m 3-State Buffer-Type Outputs Drive Bus Lines Directly.
Space Saving 300 Mil Wide Package.
m Synchronous Preset.

Absolute Maximum Ratings

Supply Voltage ™
Input Voltage v
Operating Free Air Temperature Range
DM54AS879 —55°C to 125°C
DM74AS879 0°C to 70°C

Storage Temperature Range

—65°C to 150°C

Connection Diagram

Vee .

2 02 fEl 02
7

20K 2GR

1CLK i 0 I3 0
z4| | 2| 21 2n| N 8] 1| 1 15 V;L 8|
{{ /'[ [ | )
/ b s 3 Py & d S S
\"4 A4 Vg hA v p4 hA
Tk K TLK TIK K CK K Tk
0 0 ‘ [} ] ]
3 0 Qo0 0 4
T 1 I i 1
1 2 3] 4] 5] 3 7] 8] 9 o] ] 17]
TR e i i3 03 e i w2 m 04 20 GhD
54AS879 (J) 74AS879 (J,N)
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Recommended Operating Conditions

DM54AS879 DM74AS879

Parameter Min Nom Max Min Nom Max Unit
Supply Voltage, Vcc 4.5 5 5.5 45 5 5.5 \
High Level Input Voltage, VIH 2 2 \
Low Level input Voltage, V| 0.8 0.8 \
High Level Output Voltage, VOH 55 5.5 \
High Level Output Current, IoH —-12 —15 mA
Low Level Output Current, lop 32 32 mA
Clock frequency, fcLOCK 0 0 MHz
Width of Clock Pulse, Ty High ns

Low ns
Width of Preset Pulse, Ty Low ns
Data Setup Time, Tsy Data ns

PRE ns
Data Hold Time, T Data ns

PRE ns

The (1) arrow indicates the positive edge of the Clock is used for reference.
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DM54AS879/DM74AS879

Electrical Characteristics

over recommended operating free air temperature range (Note 1)

Parameter Conditions Min Typ Max Unit
ViK Input Clamp Voltage Ve =45V = —18mA —-1.2 v
VOH High Level Output Vee = 4.5V V)L = V)L MAX 24 3.3 \'
Voltage loH = MAX
loH = —400xA vVee —2 Vv
VoL Low Level Output Vce = 45V VH =2V 0.35 0.5 Vv
Voltage IoH = MAX
1] Max High Input Current Vece =55VViH =7V 0.1 mA
IIH High Level Input Current Vce = 5.5V ViH = 27V 20 KA
L Low Level Input Current Vce = 5.5V V) = 0.4V —0.5 mA
o Output Drive Current Vce = 5.5V Vo = 2.25V —30 —-110 mA
10ZH Off-State Output Ve = 5.5V VIH = 2V 50 kA
Current, High Level Vo = 2.7V
Voltage Applied
lozL Off-State Output Veg = 5.5V Vi = 2V —50 wA
Current, Low Level Vo = 0.4V
Voltage Applied
Icc Supply Current Vce = 5.5V Outputs High mA
Outputs Open
Outputs Low mA
Outputs Disabled 100 mA
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O
Switching Characteristics over recommended operating free air temperature range (Note 1) g
DM54AS879 DM74AS879 ‘hn
Parameter From To Conditions Min Typ Max Min Tvp Max Unit >
FMAX 167 167 MHz g
~
_E_L_."_'_____ Clock AnyQ ! 55 55 ns ©0
TPHL 2 6 6 ns B
Vce = 4.5V to 5.5V g

TPzH Output AnyQ RL = 500 Q@ 1 3.5 3.5 ns
~~_________| Control Y CL = 50 pF ~N
TpzL 1 5 5 ns =S
TPHZ 1 3.5 3.5 ns g
TpLZ 1 55 5.5 ns ~
({e]

NOTE 1: See notes pg. 1-2, figures pg. 2-4.

Logic Diagram Function Table

i DRE — —
F |nwnxL-Do—— PRE D CLK oc Q
1 _ X X X H z
‘ LR o> L X 1 L H
H H 1 L L
‘m]_o?.;—' H L 1 L H
o, - H X L L Qo

101 =——vj

L = Low State, H = High State, X = Don’t Care
1 = Positive Edge Transition

Z = High Impedance State

Qg = Previous Condition of Q

3

sl

kS|

il

;
:
THRE P

E

<=

)

)

20UTPUT _11
CONTROL _"’%
14
2 CLOCK _Do_—
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DM54AS880/DM74AS880

/n National
Semiconductor

DM54AS880/DM74AS880

Dual 4-Bit D-Type Transparent Latches

With Inverted Outputs

General Description

These Dual 4-Bit inverting registers feature totem-pole
three-state outputs designed specifically for driving highly-
capacitive or relatively low-impedance loads. The high-im-
pedance third state and increased high-logic-level drive
provide these registers with the capability of being connect-
ed directly to and driving the bus lines in a bus-organized
system without need for interface or pull-up components.
They are particularly attractive for implementing buffer reg-
isters, I/O ports, bidirectional bus drivers, and working reg-
isters.

The eight inverting latches of the AS880 are transparent D-
type latches meaning that while the enable (G) is high the Q
outputs will follow the complement of the data (D) inputs.
When the enable is taken low the output will be latched at
the complement of the level of the data that was set up.

A buffered output control input can be used to place the
eight outputs in either a normal logic state (high or low logic
levels) or a high-impedance state. In the high-impedance
state the outputs neither load nor drive the bus lines sig-
nificantly.

The output control does not affect the internal operation of
the latches. That is, the old data can be retained or new data
can be entered even while the outputs are off.

Features

m Switching Specifications at 50 pF.

Switching Specifications Guaranteed Over Full

Temperature and Vo Range.

Advanced Oxide-Isolated, lon-Implanted Schottky TTL

Process.

3-State Buffer-Type Outputs Drive Bus Lines Directly.
Space Saving 300 Mil Wide Package.

Absolute Maximum Ratings

Su

pply Voltage

Input Voltage
Operating Free Air Temperature Range

DM54AS880
DM74AS880

Storage Temperature Range

v
7v

—55°C to 125°C
0°C to 70°C
—65°C to 150°C

Connection Diagram

ENABLE — =
16

ENABLE
26

veg o Q2 ® 104 ol i il 0 2PRE
ul 2| 2 2 2 19 18 1 1 15 1] 13)
1 1 T ] I 1 1
G % G ] G G & G
PRE D 0c| |PRE D OC| |eRe PRE D 0C| [PRE p O PRE_D 0 PRE 0 0c| |PRE D 0
I ] I [ 1]
é ) ) )\
1] 2| 3 4 5 6 7 [ g 10 0| 7]
1PRE o6 Ll 02 103 104 il 02 203 04 k) GND
54AS880 (J) 74AS880 (J,N)
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O
Recommended Operating Conditions E
DM54AS880 DM74AS880 &
Parameter Min | Nom | Max | Min | Nom | Max | UMt 5
Supply Voltage, Vcc 4.5 5 5.5 4.5 5 55 Vv 8
High Level Input Voltage, V|H 2 2 \ 2
O
Low Level Input Voltage, V| 0.8 0.8 v g
High Level Output Voltage, VOH 55 5.5 Vv z
High Level Output Current, IoH —12 —15 mA 5
(o2
Low Level Output Current, g 32 48 mA (o]
o
Pulse Width, Tyy Enable ns
Preset Low ns
Data Setup Time, Tsy ns
Data Hold Time, TH ns

The (1) arrow indicates the negative edge of the enable is used for reference.
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DM54AS880/DM74AS880

Electrical Characteristics

over recommended operating free air temperature range (Note 1)

Parameter Conditions Min Typ Max Unit
VIK Input Clamp Voltage Vece = 4.5V I = —18mA —-1.2 \
VOH High Level Output Vece = 4.5V 2.4 33 \
Voltage VIL = ViL MAX
IoH = MAX
IoH = —2mA Vece —2 v
VoL Low Level Output Vce = 4.5V 0.35 0.5 \'%
Voltage VIH = 2V
loL = MAX
1] Max High Input Current Vee =55V VIH =7V 0.1 mA
IIH High Level Input Current Vce = 5.5V VIH = 2.7V 20 KA
IR Low Level Input Current Vce = 5.5V V)L = 0.4V —0.5 mA
lo Output Drive Current Vce = 5.5V Vo = 2.25V —30 —-110 mA
lozH Off-State Output Vcc =55V VIH =2V 50 nA
Current, High Level Vo = 2.7V
Voltage Applied
lozL Off-State Output Vce = 5.5V V|H = 2V —50 uA
Current, Low Level Vo = 0.4V
Voltage Applied
Icc Supply Current Vce = 5.5V Outputs High mA
Outputs Open
Outputs Low mA
Outputs Disabled 86 mA
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O
Switching Characteristics over recommended operating free air temperature range (Note 1) S
DM54AS880 DM74AS880 g
Parameter From To Conditions Min Typ Max Min Tvp Max Unit 5
_TPLH | pata AnyQ ! 55 1 55 ns g
TPHL 1 4 1 4 ns o
= ~~
TPLH Enable AnyQ Vcc_ 4.5V to 5.5V 2 7 2 ns U
TPHL AL = 5000 1 5 1 ns
CL = 50 pF =
TPzH 1 35 1 35 ns ~
F =
et ou | o 1] I = | >
TPHZ 1 35 1 35 ns w
TpLZ 1 5.5 1 55 ns ) 8
TPHL Preset AnyQ 2 6 2 6 ns K=
NOTE 1: See notes pg. 1-2, figures pg. 2-4.
Logic Diagram Function Table
1 ennpe 2 >0—— PRE D EN oc Q
1 BUTPUT_2 X X X H 4
cnnmnt—"¢ L X X L L
T p H H H L L
H L H L H
=2 H X L L Qo
p—o{G
RE 0 0 L = Low State, H = High State, X = Don't Care
Z = High Impedance State __
4 1 Qg = Previous Condition of Q

72

: =1

3
S

201

[
R

~
k=L

02

10 0

g
zrnsszrlab PRE 0
LUTAT_ Lo
CONTROL
2enmLe—Lia>o—

e
T

204
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54AS00, 02, 04, 08, 10, 11, 20, 21, 27, 30, 32, 34, 151,153, 157, 158, 181, 182, 280, 352, 804, 805, 808, 832, 881, 1000, 1002,
1004, 1008, 1010, 1011, 1020, 1032, 1034

FROM QUTPUT TEST |
UNDER TEST —CraiNT

CL Shys00n ‘

< |

50pF /I: p

|

LOAD CIRCUIT FOR
BI-STATE |
TOTEM-POLE OUTPUTS |
|

|

INPUT —/¢/|;W

IN PHASE
OUTPUT

ouT
OF PHASE
oUTPUT

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTE: All input pulses are supplied by generators having the following characteristics: frequency = 1MHz, ZoyT = 50 @, t; = t; = 2ns.
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54AS230, 231, 240, 241, 242, 243, 244, 245, 251, 253, 257, 258, 353, 640, 641, 642, 643, 644, 645, 1240, 1241, 1242, 1243,
1244

w
I INPUT _/ v

si
R g so0a IN PHASE
UTPUT
FROM OUTPUT TEST
UNDER TEST O poiNT
gL 123 5000 ouT
50pF < OF PHASE
OUTPUT
= VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES
LOAD CIRCUIT FOR !
TRI-STATE OUTPUTS
35
LOW-LEVEL Parameter S1 Switch Position
ENABLING 1.3V 13 Tou oPEN
————— 0.3V Tow, OoPEN
Terz OPEN
Tezn OPEN
HIGH-LEVEL Tez CLOSED
ENABLING 1.3 1.3V Tez CLOSED
0UTPUT 03
CONTROL tezL —“—’I —| |tz
~ 350
13v o
- 7" Vou
PZH — e _>| |<—lmz

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, TRI-STATE OUTPUTS

NOTE: All input pulses are supplied by generators having the following characteristics: frequency = 1MHz, Zgyt = 50 Q, t, = tf = 2ns.
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FROM OUTPUT

TEST
UNDER TEST ""TT—_orom
o <

3
’Rlﬁoﬂll

50pF /E $

LOAD CIRCUIT FOR
BI-STATE
TOTEM-POLE OUTPUTS

HIGH-LEVEL y
PULSE l 13V 13v

-~y ——
l..__xw___.

LOW-LEVEL 13v 13V
PULSE

VOLTAGE WAVEFORMS
PULSE WIDTHS

3.5V

03v

35V

0.3v

54AS74, 109, 112, 113, 114, 160, 161, 162, 163, 168, 169, 174, 175, 273

WITH RESPECT TO v
POSITIVE TRANSITION |

REFERENCE
INPUT

WITH RESPECT T0 v
NEGATIVE TRANSITION :

~— 'SETUP | —|<+— tHoLD 1 —=

/e N

INPUT

—— USETUP 0 —=|=— tHoLD D -»[

\L.’iv l.SV%

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

IN PHASE
ouTPUT

out
OF PHASE
OUTPUT

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTE: All input pulses are supplied by generators having the following characteristics: frequency = 1MHz, ZoyT = 50 Q, t;, = t; = 2ns.




54A8373, 374, 533, 534, 573, 574, 575, 576, 577, 580, 646, 648, 651, 652, 873, 874, 876, 878, 879, 880

WITH RESPECT TO Lav
POSITIVE TRANSITION ;
REFERENCE

INPUT

WITH RESPECT T -
NEGATIVE TRANSITION -

+— ISETUP | —=|=— !HOLD 1 —

_f N

INPUT

~— USETUP 0 —=|=— tHOLD 0 —>|

\1.3V |.3V7¢

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

IN PHASE
ouTPUT

ouT
OF PHASE
OUTPUT

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

Parameter S1 Switch Position
TPLH OPEN
TPHL OPEN
TPHZ OPEN
TpPzH OPEN
TpLZz CLOSED
TpzL CLOSED

w

81

R1Q 5000
FROM OUTPUT TEST
UNDER TEST . POINT
cL

$
sooF ,[ NZTSMQ

LOAD CIRCUIT FOR
TRI-STATE OUTPUTS

—_——— — sy
HIGH-LEVEL ]
PULSE l 1.3y 13v

—y R 03V
I W 35V
LOW-LEVEL 13 130,
PULSE
_————

VOLTAGE WAVEFORMS
PULSE WIDTHS

35
LOW-LEVEL
ENRBLING 1.3V 13V
’ ————— 03v
HIGH-LEVEL
ENABLING 1.3v &
. 0.3V
CONTAOL teeL ‘—‘-" | |z
=35V
13V ‘—043\1
| — =T u
PZH — —.l |._tpuz :
=—==-Vn
fmv \ oo
=0V

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, TRI-STATE OUTPUTS

NOTE: All input pulses are supplied by generators having the following characteristics: frequency = 1MHz, Zoyt = 50 @, ty = t; = 2ns.
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0.780

009 19.81)
(2286) - mAX
o umunm\"o" (D (5] [a] (3] [i2] [i7] [o] [s]

@3

Physical Dimensions
All dimensions in inches (millimeters)

PIN NO. 1 IDENT—.__ | @
IRERERORONOCRENCEE

0030

762)

MAX 0.065 040 L

‘ 651 (116)

R

98" N oone-oms |
(0.229 - 0.381)

P

garl T
_TYP 1 o002

oo -oms__| H' oot oo 012 wr:::,
325 (7620380 | {0457 -0.076) ‘3”5’
T 01000010 Tve
(n.zss _.,jm> Zoa 0250 |
NS Package N16E
16-Lead Molded DIP (N)
0.785
0.785 0310 ‘
(19.939) —— (19.939)
MAX (1.874) MAX 0310
[ [ = [ [ 6 MAX [ [5] [ia] [ [72] [7i) [ig] [3] {1.874)
0.025 I GLAsS 0.025 MAX GLASS
(0.635) 0291 w:ﬁ 0291
RAD (7.391) (7.391)
MAX MAX
|
L el T L] Te] Te] 2] [T T BT T T T T T
0.290-0.320 0.160 0.200 0160 o ass 0.200
(7.366-8.128) ‘mﬁ)‘(" G oLass 0.060 +0.005 {5.080) .y bas0-030 _k(auu) SEALANT 0.060 :0.005 {5.080)
—— Pre———— AT -
ALANT Gs2a 0 | [T "X goa0m00m I {7.366-8.178] | {T5260427] MAX g 620-0.070
E ] {0508-1778) == I — {0.508-1.778)
f i
0.008-0.012 ” uoos 0012
{0.203-0.305) -1 (n {0.203-0.305) i
I N 0.050
l_.(_#:ﬁ::z;:)_—l '—2;::) l__ 0.018 0002 ’H 0125 | (g:::gz:) w2 0.018 10,002 ’”__ 0126
778 0. Wax {0.457 -0.081) @i 779 0. MAX {0.457 10.051) B
BOTH ENDS 0.100 +0.010 MIN 0.100 :0.010 MIN
- 0.100 0.010 9199 -2.919
{2.580 0.258) {2540 +0.258)

NS Package J14A
14-Lead Cavity DIP (J)

NS Package J16A
16-Lead Cavity DIP (J)
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0310
(1.874)
MAX
GLASS
0.025
{05635) 0.290
RAD (7.366)
M/;X
O Tl ToT ToT GF Te] O T 0T
L 0.290-0.320 SEAGLL:NS§
BT T 0.020-0.070
_L (0.508-1.778)
1 020
_ (5.080)
To160 ax — —
0.008-0.012 )
{0:203-0.305) I
0.385 -0.025 ’ MAX 0060 L _l, L 0125
(9.779 -0635) | BOTHENDS {T528) = - (Jmms)
0.100 0.010 0.018 +0.003

(2540 - 0.254) e (0.457 -0.076)

NS Package J18A
18-Lead Cavity DIP (J)

0.985

——— MAX
25019
Al (5] () 7] ] [6] ) <) (5]
0.025 0280
63 0P Tz M

_
THUHEEUEEE

mAX 0.300
GLASS (7.620)
0.290-0.320 0.060 +0.005
-—— ] e
{7366-8.128) | GLASS (15528 "0127)
“ _ SEALANT \ T
A 0.235
-\\ | (5.969)

¥

0.020-0.070  0.125
(0.508-1.778)  (3.175)
]

!
0.160
. MA
fagea "X

0.008-0.012

(0.203-0.305)

0.385 -0.025 MAX EITHER 0.040

0.017 +0.002
(9.779 :0.635) END (1.016)

(0.432 10.051)

0.100 +0.010
(2.540 - 0.254)

TYP

NS Package J20B
20-Lead Cavity DIP (J)

(—;iZ::m _— o800
} MAX (15.240)
B [ [7] 7] [@) (5] [0 [ ) [ [ [ fmx

0.025

{0.635)
RAD_\\)

0.200
(5.080)

OO G O G O ] G O O] [
0.590-0.620 GLASS 0.085 =0,
_Ja90-0820 ] 0055 =0.008
{14.986-15.748) 1 SEALANT {1,397 <0 MAX. §020-0.070
y
X

1 ] (0.508-1.778)
' .
0.008-0.012 ——‘_
+0.025 (0.203-0.305)
6.250
-0.015 —-‘25

. | 0.080-0.100 l‘ ”‘ 0.018 :0.002 o 1“
- - 18 =, .
(15875 ’“'“35) I 22500 0.100 :0.000 0457 0.051) pe

(2.540 +0.254)

——

NS Package J24A
24-Lead Cavity DIP (J)

3-2




0170
0.090 {19.558)
MAX
oosy 2267
{2.337) [ @ [ [ [ [6
DIA NOM

N

PIN NO. 1 IDENT—\

e

0.250 +0.005
(6.350 +0.127)

KSR E3 IR E) R ) R R ) R

i2.286) le}—*
0092 wom

{2.337)
DIA NOM \

~
PO, 1I0ENT —~_ | @

0.870

———— (22.098)
MAX

l._

Ne

|DpERERORORNURUEO]

L B L

0.250 -0.005

{6.350 -0.127)

0030
0.300-0.320 0.030 m
(7.620-8.128) 128) (ﬂ 762) 0.040 0.300-0.320 MAX 0.040
MAX 0.065 (HIIB) 0.130 -0.005 (7.620-8.128) 0.065 m) 0.130 +0.005
{1 551) e 13302 0.121) 302 [0127) {157 Tve -] r_ {3302 0127)
| pup g I I ‘ C—J j Sy
0.009-0.015 0.020 0.008-0.015
{0220-0381) e & = {0229-0.381) .00
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