






















































































































Semiconductor 
Preliminary 

DM54AS/DM74AS230,231 
TRI-ST ATE® 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 (Vee) is 
greater than 3V. This feature prevents the buffers from 
glitching the system bus during power up or down. 

Connection Diagrams 
1Y1 2A4 1Y2 2A3 1Y3 2A2 1Y4 2A1 

113 1A 1 2Y4 1A2 2Y3 1A3 2Y2 1A4 2Y1 GND 

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

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 Vec - 2V. 

Absolute Maximum Ratings 
Supply Voltage 
Input Voltage 

7V 
7V 

Operating Free Air Temperature Range 
DM54AS 
DM74AS 

Storage Temperature Range 
Lead Temperature 
(Soldering, 10 seconds) 

-55°C to 125°e 
ooe to 70 0 e 

-65°e to 150°C 

+300 o e 

Vee 2G 1Y1 2A4 1Y2 2A3 1Y3 2A2 1Y4 2A 1 

113 1A 1 2Y4 1A2 2Y3 1A3 2Y2 1A4 2Y1 GND 

54AS231 (J) 74AS231 (J,N) 
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Parameter 

Supply Voltage, VCC 

High level Input Voltage, VIH 

low level Input Voltage, Vil 

High level Output Current, 10H 

low level Output Current, 10l 

DM54AS 
230,231 

Min Nom 

4.5 5 

2 

DM74AS 
230,231 

Max Min Nom 

5.5 4.5 5 

2 

0.8 

-40 

40 

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

Parameter Conditions Min Typ 

VIK Input Clamp Voltage Vee ~ 4.5V, liN ~ -18mA 

VOH High level Output 10H ~ -48mA 2 
Voltage Vec ~ 4.5V 

10H ~ -2.0mA VCC-2 

VOL low level Output Vec ~ 4.5V 10l ~ -48mA 0.35 
Voltage 

II Input Current at Vec ~ 5.5V, VIN ~ 7V 
Max Input Voltage 

IIH High level Input Current Vce ~ 5.5V, VIN ~ 2.7V 

III low level Input Current Vee ~ 5.5V, VIN ~ O.4V 

10ZH High level TRI-STATE® Vec ~ 5.5V, V ~ 2.7V 
Output Current 

10Zl low level TRI-STATE Vee ~ 5.5V, Vo ~ O.4V 
Output Current 

10 Output Drive Current Vec ~ 5.5V, VOUT ~ 2.25V -30 

ICC 54/74AS230 Vee ~ 5.5V Outputs High 38 
Supply Current 

Outputs low 68 

TRI-STATE 35 

ICC 54/74AS231 Vee ~ 5.5V Outputs High 38 
Supply Current 

Outputs low 68 

TRI-STATE 35 
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Max 
Unit 

5.5 V 

V 

0.8 V 

-48 mA 

48 mA 

Max Unit 

-1.2 V 

V 

V 

0.50 V 

100 !lA 

20 !lA 

-0.5 mA 

50 !lA 

-50 !lA 

-110 mA 

mA 

mA 



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

From To DM54AS230 DM74AS230 
Parameter (Input) (Output) Condit!:)ns 

Min Typ Max Min Typ Max 
Unit 

tpLH 1A 1Y 
3.5 3.5 

ns 

tPHL 3.5 3.5 

tpLH 2A 2Y VCC = 
4.0 4.0 

ns 

tPHL 
4.5 to 5.5V 

4.3 4.3 
RL = 5000 

tPZH 
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 VCC = 
3.5 3.5 

ns 

tPHL 
4.5 to 5.5V 

3.5 3.5 
RL = 5000 

tpZH 
CL = 50 pF 

9 9 

tPZL G or G 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/DM7 4AS240,241 ,242,243,244 
TRI-ST ATEG» 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-ST A TE buffers organized with four buffers having 
a common TRI-STATE enable gate. The ,\S240, 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 (VCC) is 
greater than 3V. This feature prevents the buffers from 
glitching the system bus during power up or down. 

Connection Diagrams 

Vee 20 1Y1 2A4 1Y2 2A3 2A2 1Y4 2A1 

lOlA 1 2Y4 1A2 2Y3 1A3 2Y2 1A4 2Y1 GND 

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

Features 
• Advanced Oxide-Isolated, lon-Implanted Schottky TTL 

Process. 

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

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

• Switching Response Specified Into 500 ohm and 50pF. 

• Glitch Free Bus During Power Up/Down. 
• Specified to Interface with CMOS at 

VOH = VCC - 2V. 

Absolute Maximum Ratings 
Supply Voltage, VCC 
Input Voltage 
Operating Free Air Temperature Range 

DM54AS 
DM74AS 

Storage Temperature Range 
Lead Temperature 
(Soldering, 10 seconds) 

7.0V 
7.0V 

-55°C to 125°C 
O°C to 70°C 

-65°C to +150°C 

+300°C 

Vee 2G 1Y1 2A4 1Y2 2A3 1Y3 2A2 1Y4 2A1 

lOlA 1 2Y4 1A2 2Y3 1A3 2Y2 1A4 2Y1 GND 

54AS241 (J) 74AS241 (J,N) 
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C 
Connection Diagrams 3: 

en 
Vee GBA Ne 1B 2B 3B 4B Vee GBA Ne 1B 2B 3B 4B ~ » en -c 

3: ...... 
~ » en 
N 
~ 
0 ... 

GAB Ne 1A 2A 3A 4A GND GAB Ne 1A 2A 3A 4A GND 
N 
~ ..... 

54AS242 (J) 74AS242 (J,N) 54AS243 (J) 74AS243 (J,N) 
... 
N 
~ 

Vee 2G 
N 

1Y1 2A4 1Y2 2A3 1Y3 2A2 1Y4 2A1 ... 
N 
~ 
W ... 
N 
~ 
~ 

1G 1A 1 2Y4 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 5.5 4.5 5 5.5 V 

High Level Input Voltage, VIH 2 2 V 

Low Level Input Voltage, VIL 0.8 0.8 V 

High Level Output Current, IOH -12 -15 mA 

Low Level Output Current, IOL 48 64 mA 

• Applies to 74AS-1 options. 
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VIK 

VOH 

VOL 

II 

IIH 

IlL 

10ZH 

10ZL 

10 

ICC 

ICC 

ICC 

ICC 

ICC 

Parameter 

Input Clamp Voltage 

High Level Output 
Voltage 

Low Level Output 
Voltage 

Input Current at 
Max Input Voltage 

High Level Input Current 

Low Level Input Current 

High Level TRI-STATE® 
Output Current 

Low Level TRI-STATE 
Output Current 

Output Drive Current 

54/74AS240 
Supply Current 

54/74AS241 
Supply Current 

54/74AS242 
Supply Current 

54/74AS243 
Supply Current 

54/74AS244 
Supply Current 

Conditions Min Typ 

VCC = 4.~V, liN = -18mA 

VCC = 4.~V, 10H = -3mA 2.4 3.2 

VCC = 4.~V,IOH = -1~mA 2.0 2.3 

10H = -2mA VCC-2 

VCC = 4.~V 10L = Max .3~ 

VCC = ~.~V, VIN = 7V 

VCC = 5.5V, VIN = 2.7V 

VCC = 5.5V, VIN = 0.4V 

VCC = 5.5V, V = 2.7V 

VCC = 5.5V, V = .4V 

VCC= 5.5V, VOUT = 2.25V -30 

VCC = 5.5V Outputs High 11 

Outputs Low 47 

TRI-STATE 23 

VCC = 5.5V Outputs High 12 

Outputs Low 53 

TRI-STATE 33 

VCC = 5.5V A Port Outputs High 18 

A Port Outputs Low 36 

TRI-STATE 24 

VCC = 5.5V A Port Outputs High 22 

A Port Outputs Low 43 

TRI-STATE 33 

VCC = 5.5V Outputs High 11 

Outputs Low 52 

TRI-STATE 34 
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Max Unit 

-1.2 V 

V 

.~~ V 

100 IlA 

20 IlA 

-500 IlA 

50 IlA 

-50 IlA 

-110 mA 

19 

85 
mA 

46 

24 

90 
mA 

66 

36 

61 
mA 

48 

44 

86 
mA 

66 

22 

90 
mA 

68 



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 

TPLH, Low-to-High Level 
Output ~ OUT 1 3,5 7 1 3.5 6 

TPHL, High-to-Low Level A ~ 
Output AS 240,242 1 3.5 7 1 3.5 6 

TPLH, Low-to-High Level 

I~ Output 1 4 8 1 4 7 
TPHL, High-to-Low Level A Y 

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

TpZL, Output Enable to 

'~ 
Low Level 2 7 13.5 2 7 12 

TPZH, Output Enable to 

~ OU~ High Level 2 6 11 2 6 10 
TPLZ, Output Disable 

From Low Level 3 8 15 3 8 13.5 
TpHZ, Output Disable 

From High Level AS 240, 242 1 4 8 1 4 7 

TPZL, Output Enable to 
Low Level 

'::J 
3 8 15 3 8 13.5 

TpZH, Output Enable to 

: $T 

High Level 2 7 13.5 2 7 12 
TpLZ, Output Disable 

From Low Level 3 9 16.5 3 9 15 
TpHZ, Output Disable Y 

From High Level AS 242 2 6 11 2 6 10 

TPZL, Output Enable to 

'J Low Level 2 7 13.5 2 7 12 
TpZH, Output Enable to 

: OUT 

High Level 2 6 11 2 6 10 
TPLZ, Output Disable 

From Low Level Y 3 8 15 3 8 13.5 
TPHZ, Output Disable 

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

TPZL, Output Enable to 

':=L Low Level 3 8 15 3 8 13.5 
TpZH, Output Enable to 

: OUT 

High Level 2 7 13.5 2 7 12 
TpLZ, Output Disable 

From Low Level Y 3 9 16.5 3 9 15 
TPHZ, Output Disable 

From High Level AS 241, 242 2 6 11 2 6 10 

NOTE 1: See notes pg. 1-2. figures pg. 2-2. 
NOTE 2: Switching characteristic conditions are VCC ~ 4.5V to 5.5V, RL ~ 500Q, CL ~ 50pF 
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~National 
U Semiconductor 

Preliminary 

DM54AS251 /DM74AS251 TRI-ST A TE@ 8-Line to 1-Line 
Data Selector/Multiplexer 

General Description 
This Data Selector/Multiplexer contains full on-chip decod­
ing to select one-of-eight data sources as a result of a 
unique three-bit binary code at the Select inputs. Two com­
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 
conflicts, output disable times are shorter than output en­
able times. The Select input buffers incorporate internal 
overlap features to ensure that select input changes do not 
cause invalid output transients. 

Features 
• Advanced Oxide-Isolated lon-Implanted Schottky TTL 

Process. 

• Switching Performance is Guaranteed Over Full 
Temperature and VCC Supply Range. 

Connection Diagram 

DATA 
INPUTS 

03 I 

02 2 

01 3 

DO 4 

OUTPUTY· -"I51-_<.A~...-..., 

r{~ 
OUTPUTW 6 

OUTPUT 7 
CONTROL 

S 

GNO....!! 

S 
.... 

54AS251 (J) 

:~11 SELEca 

iit------,. 
81 ~ 10 SElECT 8 ..... 
Ct------,. 

~I ~ 9 SELECT C 

74AS251 (J,N) 

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

• Improved Output Transient Handling Capability. 

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

Absolute Maximum Ratings 
Supply Voltage, VCC 
Input Voltage 
Operating Free Air Temperature Range 

DM54AS251 
DM74AS251 

Storage Temperature Range 
Lead Temperature 
(Soldering, 10 seconds) 

Function Table 

Inputs 

Select 

C B 

X X 
L L 
L L 
L H 
L H 
H L 
H L 

H H 
H H 

A 

X 
L 
H 
L 
H 
L 
H 
L 
H 

Strobe 

S 

H 
L 
L 
L 
L 
L 
L 
L 

L 

7.0V 
7.0V 

-55°C to 125°C 
O°C to 70°C 

-65°C to +150°C 

Outputs 

Y W 

Z Z 
00 DO 
01 Of 
02 D2 
03 00 
04 D4 
05 D5 
06 OS 
07 07 

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 
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Recommended Operating Conditions 
DM54AS251 DM74AS251 

Parameter 
Min Nom Max Min Nom Max 

Unit 

Supply Voltage, VCC 4.5 5 5.5 4.5 5 5.5 V 

High Level Input Voltage, VIH 2 2 V 

Low Level Input Voltage, VIL 0.8 0.8 V 

High Level Output Current, 10H -12 -15 mA 

Low Level Output Current, 10L 32 48 mA 

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

Parameter Conditions Min Typ Max Unit 

VIK Input Clamp Voltage VCC = 4.5V, liN = -18mA -1.2 V 

VOH High Level Output VCC = 4.5V, 10H = Max 2.4 3.2 V 
Voltage 

10H = -2mA VCC-2 V 

Low Level Output VCC = 4.5V, 10L = Max .35 .50 V 
VOL Voltage 

II Input Current at VCC = 5.5V, VIN = 7V 100 !LA 
Max Input Voltage 

IIH High Level Input Current VCC = 5.5V, VIN = 2.7V 20 !LA 

IlL Low Level Input Current VCC = 5.5V A,B,C -1.0 mA 
VIN = 0.4V 

All others -0.5 mA 

10 Output Drive Current VCC = 5.5V, VOUT = 2.25V -30 -110 mA 

10ZH Off-State Output VCC = 5.5V, VOUT = 2.7V 50 !LA 
Current, High Bias 

10ZL Off-State Output VCC = 5.5V, VOUT =O.4V -50 !LA 
Current, Low Bias 

ICC Supply Current VCC = 5.5V 28 48 mA 
Data Inputs = 3.0V 
Select Inputs = 3.0V 
Control Inputs = 3.0V 
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Parameter 

tPLH. Low to high Level Output 

tPHL. High to low Level Output 

tPLH. Low to high Level Output 

tpHL. High to low Level Output 

tpLH. Low to high Level Output 

tpHL. High to low Level Output 

tPLH. Low to high Level Output 

tpHL. High to low Level Output 

tZH. Output Enable Time 
to High Level 

tZL. Output Enable Time 
to Low Level 

tZH, Output Enable Time 
to High Level 

tZL, Output Enable Time 
to Low Level 

tHZ, Output Disable Time 
From High Level 

tLZ, Output Disable Time 
From Low Level 

tHZ, Output Disable Time 
From High Level 

tLZ. Output Disable Time 
From Low Level 

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

From To Conditions 

y 

Select r---

W 

y 

VCC ~ 
Data r--- 4.5 to 5.5V 

CL ~ 50 pF 
W RL ~ 500 II 

y 

I-

W 

Output 
Control -

y 

-

W 
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DM54AS251 DM74AS251 

Min Typ Max Min Typ 

2 5 9.5 2 5 

2 5 9.5 2 5 

2 4.5 8.5 2 4.5 

2 4.5 8.5 2 4.5 

1 3 6.0 1 3 

1 4 8.0 1 4 

1 3 6.0 1 3 

1 2.5 4.5 1 2.5 

2 5 9.5 2 5 

2 6 11.0 2 6 

2 5 9.5 2 5 

2 6 11.0 2 6 

1 3 6.0 1 3 

1 4 8.0 1 4 

1 3 6.0 1 3 

1 4 8.0 1 4 

Max 
Unit 

8.5 ns 

8.5 ns 
.-

7.5 ns 

7.5 ns 

5 
I 

ns 

7 ns 

5 ns 

4.5 ns 

8.5 ns 

10.0 ns 

8.5 ns 

10.0 ns 

5.0 ns 

7.0 ns 

5.0 ns 

7.0 ns 



Logic Diagram 
TPUT 7..J'o.,. ou 

CON 

DATA 
INPUTS 

DATA 
SELECT 

(BINARY) 

TRDl -v 

DO • 

Dl 
, 

" 
2 

" 
I 

D4 I' 

I. 
D5 

06 13 

12 
D7 

A II " 
v 

B 
ID-l':: 

v 

",2.../':: 
v 

j 

1 

1 

c s: 
U1 
~ 
:t=-

r---
--f 

en 
N 
U1 ...... -----f c 

}--

r 
s: 
...... 
~ 

t--1~~ ~ 
::J OUTPU 

~r;::::::J r rl 

:t=-
TY en 

N 
TW U1 ...... 

}.-
t-r 

}--

t-r 
A }---

-" A 
>-f 

-v 

• 
..r-. B 
-v 

c 

..r-. C 
-v 

1-65 



CW) 
II) 
N 
U) 
<C 
~ ..... 
:E c -CW) 
II) 
N 
U) 
<C 
~ 
II) 

:E c 

~National a Semiconductor 
Preliminary 

DM54AS253/DM74AS253 TRI-STATEC!> Dual4-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. 

Features 
• Advanced Oxide-Isolated lon-Implanted Schottky TTL 

Process. 

• Switching Performance is Guaranteed Over Full 
Temperature and VCC Supply Range. 

Connection Diagram 

OUTPUT I ~ 
CONTROL--'~ 

GI 

SELECTB 2 ..t! v 
.----

I C3.11--t- .----

IC2~1--

f!ovcc 

.A 15 ~~~~~~L .... 82 

Q.. 
14 SELECT! ..... 

L-.-

r--I- I- Jl!..2C3 
OATA 

INPUTS BI--_H---I B 
t- I- fl!-.2C2 

ICO.J!I-

OUTPUTYI 7 "'" T ..... 

GNO...!! 

;>~:;~TS 
t-t- tli-2Cl 

I-+-flL2CO 

1..i 9 OUTPUT Y2 .... 

54AS253 (J) 74AS253 (J,N) 

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

• Improved Output Transient Handling Capability. 

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

Absolute Maximum Ratings 
Supply Voltage, VCC 
Input Voltage 

7.0V 
7.0V 

Operating Free Air Temperature Range 
DM54AS253 
DM74AS253 

Storage Temperature Range 

-55°C to 125°C 
0° to 70°C 

-65°C to +150°C 
Lead Temperature 
(Soldering, 10 seconds) 

Function Table 

Select 
Data Inputs 

Inputs 

B A CO C1 C2 

X X X X X 
L L L X X 
L L H X X 
L H X L X 
L H X H X 
H L X X L 
H L X X H 
H H X X X 
H H X X X 

Output 
Control 

C3 G 

X H 
X L 
X L 
X L 
X L 
X L 
X L 
L L 
H L 

Address inputs A and 8 are common to both sections 

Output 

V 

Z 
L 
H 
L 
H 
L 
H 
L 
H 

H ~ High Level, L ~ Low Level, X ~ Don't Care, Z ~ High Impedance 

1-66 



Recommended Operating Conditions 
DM54AS253 DM74AS253 

Parameter 
Min Nom Max Min Nom Max 

Unit 

Supply Voltage, VCC 4.5 5 5.5 4.5 5 5.5 V 

High Level Input Voltage, VIH 2 2 V 

Low Level Input Voltage, VIL 0.8 0.8 V 

High Level Output Current, 10H -12 -15 mA 

Low Level Output Current, 10L 32 48 mA 

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

Parameter Conditions Min Typ Max Unit 

VIK Input Clamp Voltage VCC = 4.5V, liN = -18mA -1.2 V 

VOH High Level Output VCC = 4.5V, 10H = Max 2.4 3.2 V 
Voltage 

10H = -2mA VCC-2 V 

VOL Low Level Output VCC = 4.5V, 10L = Max .35 .50 V 
Voltage 

Input Current at VCC = 5.5V, VIN = 7V 100 p.A 
II Max Input Voltage 

IIH High Level Input Current VCC = 5.5V, VIN = 2.7V 20 p.A 

IlL Low Level Input Current VCC = 5.5V A,B -1.0 mA 
VIN = 0.4V 

All others -0.5 --
'0 Output Drive Current VCC = 5.5V, VOUT = 2.25V -30 -110 mA 

10ZH Off-State Output VCC = 5.5V, vOUT = 2.7V 50 p.A 
Current, High Bias 

10ZL Off-State Output VCC = 5.5V, VOUT =O.4V -50 p.A 
Current, Low Bias 

ICC Supply Current VCC = 5.5V Outputs high 17 29 mA 

Outputs low 25 43 

Outputs 28 48 
disabled 

1-67 



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

(f) 

« 
~ ..... 
~ 
C -M 
Lt) 
N 
(f) 

« 
~ 
Lt) 

~ 
C 

DM54AS253 
Parameter From To Conditions 

Min Tv.p Max 

tpLH. Low to high Level Output 2 6 11.0 
Select 

tpHL. High to low Level Output 1 4.5 8.5 
y 

tpLH. Low to high Level Output 1 3.5 7.0 
Data 

tPHL. High to low Level Output VCC ~ 1 3 6.0 
4.5 to 5.5V 

tZH. Output Enable Time CL ~ 50 pF 1 5 9.5 
to High Level RL = 500 Q 

tZL. Output Enable Time 2 6 11.0 
to Low Level Output y 

Control 
tHZ. Output Disable Time 1 3 6.0 

From High Level 
-_. 

tLZ. Output Disable Time 1 4 8.0 
From Low Level 

NOTE 1: See notes pg. 1·2. figures pg. 2·2 

Logic Diagram 

:~~l~G~I~~~~-------------------------------' 

I GO -"--------------------I-I~L...I 

I GI _5'--___________ +-+--+---LJ 

DATAl 

IG1_4'--_____________ ++++-LJ 

IG3 ....:3~ ________ +=*=$$::[:J 

SElECT{ B 1 

A~I~4_1~~~~I~----~r-t 

1GD...:I;:..D-----------~HH,.--f~r"'\ 

1G1 .:.1.:...1 ----------~HHH~r_'\ 

DATA 1 

1G1-'1.!...1-----------jH~~:::::jIJ 

1G3...:1::..3 ---------jt:::t::=~[) 
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1 

DM74AS253 

Min 

2 

1 

1 

1 

2 

1 

1 

OUTPUT 
YI 

OUTPUT 
Y1 

Typ Max 

6 10.0 

4.5 7.5 

3.5 6.0 

3 5.0 

5 8.5 

6 10.0 

3 5.0 

4 7.0 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



~National a Semiconductor 
Preliminary 

DM54AS/DM74AS257,258 TRI-STATECil Quad 
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 
• Switching Specifications at 50 pF. 

• Switching Specifications Guaranteed Over Full 
Temperature and VCC Range. 

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

Connection Diagram 

OUTPUT ~ OUTPUT ~ OUTPUT 
VCC CONTROL 4A 48 4Y 3A 38 3Y 

-hs hs /14 /13 112 /11 /10 9 
~ I I I I I 
G 4A 48 4Y 3A 38 

S 3Y 

1A 18 1Y 2A 28 2Y 

I I I I I I 
1 12 13 14 Is Is 17 

SELECT 1A 18 1Y 2A 28 2Y 
'iNPi1i-S OUTPUT 'iNPiiTS' OUTPUT 

54AS257 (J) 
54AS258 (J) 

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

Is 
GND 

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

• 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 
Input Voltage 
Operating Free Air Temperature Range 

DM54AS 
DM74AS 

Storage Temperature Range 

Function Table 

Inputs 

7V 
7V 

-55°C to 125°C 
O°C to 70°C 

-65°C to 150°C 

Output Y 

Output 
Select A B AS257 AS258 

Control 

H X X X 
L L L X 
L L H X 
L H X L 
L H X H 

H ~ High Level, L ~ Low Level, X ~ Don'\ Care 
Z ~ High Impedance (off) 
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co 
~ Recommended Operating Conditions ... ..... 
It) 
C\I 
CJ) 
<C 
IIII:t ..... 
~ 
C -CJ) 
<C 
IIII:t 
It) 

~ 
C 

Parameter 

Supply Voltage. VCC 

High Level Output Voltage. VOH 

High Level Input Voltage. VIH 

Low Level Input Voltage. VIL 

High Level Output Current. 10H 

Low Level Output Current. 10L 

Min 

4.5 

2 

OM54AS257,258 OM7 4AS257 ,258 

Nom Max Min Nom Max 

5 5.5 4.5 5 5.5 

5.5 5.5 

2 

0.8 0.8 

-12 -15 

32 48 

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

Parameter Conditions Min Typ Max 

VIK Input Clamp Voltage VCC ~ 4.5V II ~ -18mA -1.2 

VOH High Level Output VCC ~ 4.5V. 10H ~ MAX 2.4 3.2 
Voltage 

10H ~ -2mA vee -2V 

VOL Low Level Output VCC ~ 4.5V. IOL ~ MAX 0.35 0.5 
Voltage 

II Max High Input Current VCC ~ 5.5V VIH ~ 7V 0.1 

IIH High Level Input Current VCC ~ 5.5V VIH ~ 2.7V 20 

IlL Low Level Input Current VCC ~ 5.5V VIL ~ O.4V Select -1 

All others -0.5 

10 Output Drive Current VCC ~ 5.5V. Vo ~ 2.25V -30 -110 

10lH Off-State Output VCC ~ 5.5V 50 
Current. High Level Vo ~ 2.7V 
Voltage Applied 

lOlL Off-State Output VCC ~ 5.5V -50 
Current. Low Level Vo ~ O.4V 
Voltage Applied 

ICCH Supply AS257 Outputs High 12.9 18.6 
Current 

AS258 8.8 12.6 

ICCL Supply AS257 VCC ~ 5.5V Outputs Low 20.9 30.1 
Current Outputs Open 

AS258 16.8 24.2 

ICCl Supply AS257 Outputs Disabled 22.2 31.9 
Current 

AS258 17.5 25.2 
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Unit 

V 

V 

V 

V 

mA 

mA 

Unit 

V 

V 

V 

V 

mA 

)LA 

mA 

mA 

)LA 

)LA 

mA 

mA 

mA 

mA 

mA 

mA 



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

Parameter From 

TpLH. Propagation Delay Time. 257 
Low to high Level Output r---

258 
Data 

TpHL. Propagation Delay Time. 257 
High to low Level Output r---

258 

TpLH. Propagation Delay Time. 257 
Low to high Level Output I---

258 
Select 

TpHL. Propagation Delay Time. 257 
High to low Level Output I---

258 

TZH. Output Enable Time to 257 
High Level I---

258 
Output 

TZL. Output Enable Time to 257 Control 
Low Level r---

258 

THZ. Output Disable Time. 257 
From High Level r---

258 
Output 

TLZ. Output Disable Time 257 Control 
From Low Level r---

258 

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

Logic Diagrams 

C~~Vrt~I-l:.::.5--<11>---------' 
A1....:.-------r---.. 

Bl 

A2 

~ 

A3 
11 

Sa 
10 

~ 
14 

84 

SELECT 

54/74AS257 

To Conditions 

Any 
Y 

Any 
y VCC = 

4.5 to 5.5V 
CL = 50 pF 
RL = 500 Q 

Any 
y 

Any 
y 
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OM54AS257,258 OM7 4AS257 ,258 

Min Typ Max Min Typ 

1.5 3.5 6.5 1.5 3.5 

1.5 3 6.0 1.5 3 

1.5 3.5 7.0 1.5 3.5 

1 2 5.0 1 2.0 

3 5.5 12.0 3 8 

3 6.5 12.0 3 6.5 

3.5 7.5 14.0 3.5 7.5 

2.5 6 11.0 2.5 6 

2 4 8.0 2 4 

2 4 8.0 2 4 

2.5 5.5 10.0 2.5 5.5 

3 6 11.0 3 6 

1.5 3.5 7.0 1.5 3.5 

1.5 3.5 7.0 1.5 3.5 

2 4 8.0 2 4 

2.5 5.5 10.0 2.5 5.5 

c~~Vrt~I-'Ic::..5 -01.>--------, 
Al-!;...-------r---.. 

Bl -"'-----i----f---.. 

A2.....::----i--+-f~ 

A3-,1.:...1---i--+-f~ 

83 10 

~ 14 

84 13 

SElECT _1~_C>o-.J 

54/74AS258 

Max 

5.5 

5.0 

6.0 

4.0 

13.0 

11.0 

12.5 

10.0 

7.0 

7.0 

9.0 

10.0 

6.0 

6.0 

7.0 

9.0 

Unit 

ns 

N 
U'I 
CD 
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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 
output to the high state. The Select input buffers incorpo­
rate internal overlap features to ensure that select input 
changes do not cause invalid output transients. 

Features 
• Advanced Oxide-isolated lon-implanted Schottky TTL 

process. 

Connection Diagram 
STROBE A DATA INPUTS OUTPUT 

vcc 2G SELECT , 2Y 

116 15 114 113 112 111 11~ 19 

1 J2~3 l I I I 
2C2 2Cl 2CO 2Y J 

.~ "1
2G 

B B A II 

111 4J J 1G B B A A I 
~-ll~3 lC2 lCl lCO lY 

I I I I 
1 12 13 14 15 16 17 18 

STROBE B OUTPUT GND 
lG SELECT DATA INPUTS lY 

54AS352 (J) 74AS352 (J,N) 

• Switching performance is guaranteed over full 
temperature and Vee supply range. 

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

• Improved output transient handling capability. 

Absolute Maximum Ratings 
Supply Voltage 
Input Voltage 

7.0V 
7.0V 

Operating Free Air Temperature Range 
DM54AS352 
DM74AS352 

Storage Temperature Range 

-55°C to 125°C 
ooe to 70°C 

-65°C to 150°C 
Lead Temperature 
(Soldering, 10 seconds) 

Function Table 

Select 
Data Inputs 

Inputs 

B A CO Cl C2 

X X X X X 
L L L X X 
L L H X X 
L H X L X 
L H X H X 
H L X X L 
H L X X H 
H H X X X 
H H X X X 

Strobe 

C3 G 

X H 
X L 
X L 
X L 
X L 
X L 
X L 
L L 
H L 

Select inputs A and B are common to both sections 
H ~ High Level, L ~ Low Level, X ~ Don't Care 

Output 

y 

H 
H 
L 
H 
L 
H 
L 
H 
L 



Recommended Operating Conditions 
DM54AS352 DM74AS352 

Parameter 
Min Nom Max Min Nom Max 

Unit 

Supply Voltage, VCC 4.5 5.5 4.5 5.5 V 

High Level Input Voltage, VIH 2.0 2.0 V 

Low Level Input Voltage, VIL 0.8 0.8 V 

High Level Output Current, 10H -12 -15 mA 

Low Level Output Current, 10L 32 48 mA 

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

Parameter Conditions Min Typ Max Unit 

VIK Input Clamp Voltage VCC = 4.5V, liN = -18mA -1.2 V 

VOH High Level Output VCC = 4.5V, 10H = Max 2.4 3.2 V 
Voltage 

10H = -2mA VCC-2 V 

Low Level Output VCC = 4.5V, 10L = Max .35 .50 V 
VOL Voltage 

Input Current at VCC = 5.5V, VIN = 7V 100 ,.A 
II Max Input Voltage 

IIH High Level Input Current VCC = 5.5V, VIN = 2.7V 20 ,.A 

IlL Low Level Input Current VCC = 5.5V, A,B -1.0 mA 
VIN = O.4V 

All others -0.5 

10 Output Drive Current VCC = 5.5V, VOUT = 2.25V -30 -110 mA 

ICC Supply Current VCC = 5.5V Outputs high 21 36 ma 

Outputs low 28 48 III 
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N 
it) 
('I) Switching Characteristics over recommended operating free air temperature range (Note 1) 
U) 
<C 
'II::t ..... 
::E c -N 
it) 
('I) 
U) 
<C 
'II::t 
it) 

::E c 

Parameter 

tPLH. Low to high Level Output 

tPHL. High to low Level Output 

tpLH. Low to high Level Output 

tPHL. High to low Level Output 

tPLH. Low to high Level Output 

tPHL. High to low Level Output 

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

Logic Diagram 

1 
STROBE GI 

6 
IGO 

IGI 5 

DATA 1 

IG2 4 

IG3 
3 

2 

14 

2GO 
10 

2GI 11 

DATA 2 

2G2 12 

2G3 13 

STROBE G2 
15 

From To 

Select 

Data Y 

Strobe 

-" -v 

'" 1 -" .... -.,. 

i at> 

-" -.... 

DM54AS352 
Conditions 

Min Typ Max 

1 4.5 8.5 

1 4.5 8.5 

VCC = 1 3 6.0 
4.5 to 5.5V 
CL = 50 pF 
RL = 500 {l 

1 2.5 6.0 

1 4.5 8.5 

1 4.5 8.5 

r-I---I.. }--

~r-i 

}-

~ )---

-+ -...., l---I 

}-
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DM74AS352 

Min 

7 

9 

1 

1 

1 

1 

1 

1 

OUTPUT 
VI 

OUTPUT 
V2 

Typ Max 

4.5 7.5 

4.5 7.5 

3 5.0 

2.5 5.0 

4.5 7.5 

4.5 7.5 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 
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DM54AS353/DM74AS353 TRI-STATE~ Dual4-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 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. 

Features 
• Advanced Oxide-isolated lon-implanted Schottky TTL 

process. 

• Switching performance is guaranteed over full 
temperature and VCC supply range. 

Connection Diagram 

DATA INPUTS OUTPUT 

OUTPUT B '----.,,----
CONTROL SELECT DATA INPUTS 

lG 

54AS353 (J) 74AS353 (J,N) 

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

• Improved output transient handling capability. 
• Output Control circuitry incorporates power-up TRI­

STATE feature. 

Absolute Maximum Ratings 
Supply Voltage 
Input Voltage 
Operating Free Air Temperature Range 

7.0V 
7.0V 

DM54AS353 -55°C to +125°C 
DM74AS353 O°C to + 70°C 

Storage Temperature Range -65°C to +150°C 
Lead Temperature 
(Soldering, 10 seconds) 

Function Table 

Select 
Data Inputs 

Inputs 

B A CO C1 C2 

X X X X X 
L L L X X 
L L H X X 
L H X L X 
L H X H X 
H L X X L 
H L X X H 
H H X X X 
H H X X X 

Output 
Control 

C3 G 

X H 
X L 
X L 
X L 
X L 
X L 
X L 
L L 
H L 

Address inputs A and B are common to both sections 
H - High Level. L - Low Level. X - Don't Care. 
Z - High Impedance State 
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~ Recommended Operating Conditions 
(J) 
<C 
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Parameter 

Supply Voltage, VCC 

High Level Input Voltage, VIH 

Low Level Input Voltage, VIL 

High Level Output Current, 10H -

Low Level Output Current, 10L 

Min 

4.5 

2.0 

DM54AS353 DM74AS353 

Nom Max Min Nom 

5.5 4.5 

2.0 

0.8 

-1.0 

12 

:E c Electrical Characteristics over recommended operating free air temperature range (Note 1) 

Parameter Conditions Min Typ 

VIK Input Clamp Voltage VCC = 4.5V, liN = -18mA 

VOH High Level Output VCC = 4.5V, 10H = Max 2.4 3.2 
Voltage 

10H = -2mA VCC-2 

VOL Low Level Output VCC = 4.5V, 10L = Max .35 
Voltage 

II Input Current at VCC = 5.5V, VIN = 7V 
Max Input Voltage 

IIH High Level Input Current VCC = 5.5V, VIN = 2.7V 

IlL Low Level Input Current VCC = 5.5V A,B 
VIN = O.4V 

All others 

10 Output Drive Current VCC = 5.5V, VOUT = 2.25V -30 

10ZH Off-State Output VCC = 5.5V, VOUT = 2.7V 
Current, High Bias 

10ZL Off-State Output VCC = 5.5V, VOUT = 0.4V 
Current, Low Bias 

ICC Supply Current VCC = 5.5V Outputs high 21 

Outputs low 28 

Outputs 29 
disabled 
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Max 
Unit 

5.5 V 

V 

0.8 V 

-2.6 mA 

24 mA 

Max Unit 

-1.2 V 

V 

V 

.50 V 

100 /LA 

20 /LA 

-1.0 mA 

-0.5 

-110 mA 

50 /LA 

-50 /LA 

36 mA 

48 

50 mA 



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

DM54AS353 DM74AS353 
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 8.5 ns 
Select 

tPHL. High to low Level Output 1 4.5 8.5 1 4.5 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 2.5 6.0 1 2.5 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 {J 

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 

OUTPUT 1 -" 
CONTROL Gl -v 

lCO 6 ;::::J }--

lCl 5 r- f- r:=r--
7 OUTPUT 

DATA 1 Yl -
lC2 4 t:j 

lC3 3 }--

{" 
"- 1 -" 
v -v 

SELECT 

A 14 "- -" .. I 
-v 

2CO 10 >--'R.J--

2Cl 11 

-~ DATA 2 
9 OUTPUT 

2C2 12 
Y2 

2C3 13 
}----

OUTPUT 15 _ .... 
CONTROL G2 -v 
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DM54AS373/DM74AS373 Octal 
0-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 is, the old data can be retained or new data 
can be entered even while the outputs are off. 

Connection Diagram 

Vee 80 

OUTPUT 10 
CONTROL 

80 

10 

70 70 

20 20 

54AS373 (J) 

Features 
• Switching Specifications at 50 pF. 

• Switching Specifications Guaranteed Over Full 
Temperature and VCC Range. 

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

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

• Improved AC Performance Over LS and ALS TTL 
Counterparts. 

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

Absolute Maximum Ratings 
Supply Voltage 
Input Voltage 
Operating Free Air Temperature Range 

DM54AS373 
DM74AS373 

Storage Temperature Range 

ENABLE 
60 60 50 50 G 

30 30 40 40 GNO 

74AS373 (J,N) 
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7V 
7V 

-55°C to 125°C 
O°C to 70°C 

-65°C to 150°C 



Recommended Operating Conditions 
DM54AS373 DM74AS373 

Parameter 
Min Nom Max Min Nom 

Supply Voltage, VCC 4.5 5 5.5 4.5 5 

High Level Input Voltage, VIH 2 2 

Low Level Input Voltage, VIL 0.8 

High Level Output Voltage, VOH 5.5 

High Level Output Current, 10H -12 

Low Level Output Current, 10L 32 

Width of Enable Pulse, High 

Data Setup Time, TSU 

Data Hold Time, TH 

The (0 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 

VIK Input Clamp Voltage VCC = 4.5V II = -18mA 

High Level Output VCC = 4.5V 10H = MAX 2.4 3.2 
VOH Voltage 

10H = -2.0mA VCC-2 

VOL Low Level Output VCC = 4.5V 10L = MAX 0.35 
Voltage 

II Max High Input Current VCC = 5.5V VIH = 7V 

IIH High Level Input Current VCC = 5.5V VIH = 2.7V 

IlL Low Level Input Current VCC = 5.5V VIL = O.4V 

Output Drive Current VCC = 5.5V Vo = 2.25V -30 
10 

Off-State Output VCC = 5.5V Vo = 2.7V 
10ZH Current, High Level 

Voltage Applied 

10ZL Off-State Output VCC = 5.5V Vo = O.4V 
Current, 
Low Level 
Voltage Applied 

ICC Supply Current VCC = 5.5V Outputs High 65.0 
Outputs Open 

Outputs Low 71.6 

Outputs Disabled 76.0 
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Max 

5.5 

0.8 

5.5 

-15 

48 

Max 

-1.2 

0.5 

0.1 

20 

-0.5 

-110 

50 

-50 

Unit 

V 

V 

V 

V 

mA 

mA 

ns 

ns 

ns 

Unit 

V 

V 

V 

V 

mA 

j!A 

mA 

mA 

j!A 

j!A 

mA 

mA 

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

Parameter From To Conditions 

TpLH Data AnyO 
TpHL 

TpLH Enable Any 0 VCC = 4.5V to 5.5V 
TpHL RL = 500 n 
TPZH 

CL = 50 pF 

TpZL Output 
AnyO 

TpHZ Control 

TpLZ 

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

Logic Diagram 

" -=-------i 
10 

" 4 

5 
20 

" 7 

6 
30 

4D 6 

40 

50 
13 

125Q 

" 
14 

15 6Q 

7D 
17 

J6 
70 

J6 
6D 

" 80 

ENABLEG " 
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DM54AS373 DM74AS373 

Min Typ Max Min Typ 

4.5 4.5 

4 4 

7 7 

5 5 

3.5 3.5 

5 5 

3.5 3.5 

5.5 5.5 

Function Table 

Output Enable 
D 

Control G 

L H H 
L H L 
L L X 
H X X 

L ~ Low State, H ~ High State, X ~ Don't Care 
Z ~ High Impedance State 
00 = Previous Condition of Q 

Max 
Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

Output 
Q 

H 
L 

00 
Z 
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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. 

Connection Diagram 

VCC 80 

OUTPUT 10 
CONTROL 

80 

10 

70 70 

20 20 

54AS374 (J) 

Features 
• Switching Specifications at 50 pF. 
• Switching Specifications Guaranteed Over Full 

Temperature and VCC Range. 

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

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

• Improved AC Performance Over LS and ALS TTL 
Counterparts. 

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

Absolute Maximum Ratings 
Supply Voltage 
Input Voltage 

7V 
7V 

Operating Free Air Temperature Range 
DM54AS374 
DM74AS374 

Storage Temperature Range 

-55°C to 125°C 
O°C to 70°C 

-65°C to 150°C 

60 60 50 50 CLOCK 

30 3D 40 4Q GNO 

74AS374 (J,N) 
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Parameter 

Supply Voltage, VCC 

High Level Input Voltage, VIH 

Low Level Input Voltage, VIL 

High Level Output Voltage, VOH 

High Level Output Current, IOH 

Low Level Output Current, IOL 

Clock frequency, fCLOCK 

Width of Clock Pulse, TW 
High 

Low 

Data Setup Time, TSU 

Data Hold Time, TH 

DM54AS374 

Min Nom 

4.5 5 

2 

0 

5.5 

5.5 

2; 

2; 

The (1) arrow indicates the positive edge of the Clock is used for reference. 
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DM74AS374 

Max Min Nom Max 
Unit 

5.5 4.5 5 5.5 V 

2 V 

0.8 0.8 V 

5.5 5.5 V 

-12 -15 mA 

32 48 mA 

90 0 110 MHz 

4.5 ns 

4.5 
ns 

2; ns 

2; ns 



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

Parameter Conditions Min Typ Max Unit 

VIK Input Clamp Voltage VCC = 4.5V II = -18mA -1.2 V 

VOH High Level Output VCC = 4.5V 10H = MAX 2.4 3.2 V 
Voltage 

10H = -2.0mA VCC-2 V 

VOL Low Level Output VCC = 4.5V 10L = MAX 0.35 0.5 V 
Voltage 

II Max High Input Current VCC = 5.5V VIH = 7V 0.1 mA 

IIH High Level Input Current VCC = 5.5V VIH = 2.7V 20 /lA 

IlL Low Level Input Current VCC = 5.5V VIL = 0.4V -0.5 mA 

10 Output Drive Current VCC = 5.5V Vo = 2.25V -30 -110 mA 

Off-State Output VCC = 5.5V Vo = 2.7V 50 /lA 
10ZH Current, High Level 

Voltage Applied 

10ZL Off-State Output VCC = 5.5V Vo = O.4V -50 /lA 
Current, Low Level 
Voltage Applied 

ICC Supply Current VCC = 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 

TpLH Clock AnyQ 
5.5 5.5 ns 

TPHL 6 6 ns 

VCC = 4.5V to 5.5V 
TpZH Output 

Any Q 
RL = 500 n 3.5 3.5 ns 

TpZL 
Control CL = 50 pF 

5 5 ns 

TpHZ 3.5 3.5 ns 

TpLZ 5.5 5.5 ns 

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

1-83 



"I:t ..... Logic Diagram (II) 
CJ) 

OUTPUT 1 « CONTRaL 

"I:t ..... 
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3 
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:E 6 30 
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4D S 

9 40 

50 13 

12 sa 

50 
14 

15 60 

70 17 

16 70 

so IB 

19 
SO 
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Function Table 

Output 
Clock D 

Control 

L 1 H 
L 1 L 
L L X 
H X X 

L ~ Low State, H ~ High State, X ~ Don't Care 
T = Positive Edge Transition 
Z ~ High Impedance State 
00 = Previous Condition of Q 

Output 
Q 

H 
L 

00 
Z 
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DM54AS533/DM74AS533 
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. That is, the old data can be retained or new data 
can be entered even while the outputs are off. 

Connection Diagram 

54AS533 (J) 

Features 
• Switching Specifications at 50 pF. 
• Switching Specifications Guaranteed Over Full 

Temperature and Vee Range. 

• Advanced, OXide-Isolated, lon-Implanted Schottky TTL 
Process. 

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

Absolute Maximum Ratings 
Supply Voltage 
Input Voltage 
Operating Free Air Temperature Range 

DM54AS533 
DM74AS533 

Storage Temperature Range 

74AS533 (J,N) 
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7V 
7V 

-55°C to 125°C 
ooe to 70°C 

-65°C to 150°C 
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~ Recommended Operating Conditions 
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Parameter 

Supply Voltage, VCC 

High Level Input Voltage, VIH 

Low Level Input Voltage, VIL 

High Level Output Voltage, VOH 

High Level Output Current, 10H 

Low Level Output Current, 10L 

Width of Enable Pulse, High or Low 

Data Setup Time, TSU 

Data Hold Time, TH 

Min 

4.5 

2 

The (I) arrow indicates the negative edge of the enable is used for reference. 

DM54AS533 DM74AS533 

Nom Max Min Nom 

5 5.5 4.5 5 

2 

0.8 

5.5 

-12 

32 

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

Parameter Conditions Min Typ 

VIK Input Clamp Voltage VCC = 4.5V II = -18mA 

VOH High Level Output VCC = 4.5V, 10H = MAX 2.4 3.2 
Voltage 

10H = -2.0mA VCC-2 

VOL Low Level Output VCC = 4.5V, 10L = MAX 0.35 
Voltage 

II Max High Input Current VCC = 5.5V VIH = 7V 

IIH High Level Input Current VCC = 5.5V VIH = 2.7V 

IlL Low Level Input Current VCC = 5.5V VIL = 0.4V 

10 Output Drive Current VCC = 5.5V, Vo = 2.25V -30 

10ZH Off-State Output VCC = 5.5V VVO = 2.7V 
Current, High Level 
Voltage Applied 

10ZL Off-State Output VCC = 5.5V Vo = 0.4V 
Current, Low Level 
Voltage Applied 

ICC Supply Current VCC = 5.5V Outputs High 10 
Outputs Open 

Outputs Low 17 

Outputs Disabled 18.5 
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Max 
Unit 

5.5 V 

V 

0.8 V 

5.5 V 

-15 mA 

48 mA 

ns 

ns 

ns 

Max Unit 

-1.2 V 

V 

V 

0.5 V 

0.1 mA 

20 /,A 

-0.5 mA 

-110 mA 

50 /,A 

-50 /,A 

15 mA 

26 mA 

28 mA 



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

Parameter From To Conditions 

TPLH Data AnyO 
TpHL 

TpLH Enable AnyO VCC = 4.5V to 5.5V 
TpHL RL = 5000 

TpZH 
CL = 50 pF 

TPZL Output 
AnyO 

TpHZ Control 

TpLZ 

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

Logic Diagram 

ID 3 H---<>C>----'- 10 

2D 4 H---<>C>---'- 20 

3D 7 H---<01>--'-io 

4D 8 

50 13 

60 14 15 6'0 

"..:.1:...7 ---+-1 16 70 

80 18 19 80 

ENABLE G...:.1:....1 ---l>O-...1 
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DM54AS533 DM74AS533 

Min Typ Max Min Typ 

5.5 5.5 

4 4 

7 7 

5 5 

3.5 3.5 

5 5 

3.5 3.5 

5.5 5.5 

Function Table 

Output Enable 
D 

Control G 

L H H 
L H L 
L L X 
H X X 

L ~ Low state, H ~ High State, X ~ Don't Care 
Z ~ High Impedance State 
00 ~ Previous Condition of 0 

Max 
Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

Output 
Q 

L 
H 

aD 
Z 
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DM54AS534/DM74AS534 
Octal 0-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. 

Connection Diagram 

54AS534 (J) 

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 Vee Range. 

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

• 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 

74AS534 (J,N) 

1-88 

7V 
7V 

-55°C to 125°C 
ooe to 70°C 

-65°C to 150°C 



Recommended Operating Conditions 
DM54AS534 DM74AS534 

Parameter 
Min Nom Max Min Nom Max 

Unit 

Supply Voltage, VCC 4.5 5 5.5 4.5 5 5.5 V 

High Level Input Voltage, VIH 2 2 V 

Low Level Input Voltage, VIL 0.8 0.8 V 

High Level Output Voltage, VOH 5.5 5.5 V 

High Level Output Current, IOH -12 -15 mA 

Low Level Output Current, IOL 32 48 mA 

Clock frequency, fCLOCK 0 0 MHz 

Width of Clock Pulse, TW 
High 3 3 ns 

Low 
3 3 

ns 

Data Setup Time, TSU 2i 2i ns 

Data Hold Time, TH 2i 2i ns 

The (i) arrow indicates the positive edge of the Clock is used for reference. 
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Lt) Electrical Characteristics over recommended operating free air temperature range (Note 1) 
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Parameter Conditions Min Typ Max 

VIK Input Clamp Voltage VCC = 4.5V II = -18mA -1.2 

VOH High Level Output VCC = 4.5V 10H = MAX 2.4 3.2 
Voltage 

10H = -2.0mA 
VCC -2 

VOL Low Level Output VCC = 4.5V 10L = MAX 0.35 0.5 
Voltage 

II Max High Input Current VCC = 5.5V VIH = 7V 0.1 

IIH High Level Input Current VCC = 5.5V VIH = 2.7V 20 

IlL Low Level Input Current VCC = 5.5V VIL = 0.4V -0.5 

10 Output Drive Current VCC = 5.5V Vo = 2.25V -30 -110 

10ZH Off-State Output VCC = 5.5V Vo = 2.7V 50 
Current, High Level 
Voltage Applied 

10ZL Off-State Output VCC = 5.5V Vo = O.4V -50 
Current, Low Level 
Voltage Applied 

ICC Supply Current VCC = 5.5V Outputs High 
Outputs Open 

Outputs Low 

Outputs Disabled 

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

DM54AS534 DM74AS534 
Parameter From To Conditions 

Min Typ Max Min Typ Max 

FMAX 167 167 

TpLH Clock AnyQ 
5.5 5.5 

TpHL 6 6 

VCC = 4.5V to 5.5V 
TPZH Output 

AnyO 
RL = 500 n 3.5 3.5 

TpZL 
Control CL = 50 pF 

5 5 

TPHZ 3.5 3.5 

TpLZ 5.5 5.5 

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

V 

V 

V 

V 

mA 

p,A 

mA 

mA 

p,A 

p,A 

mA 

mA 

mA 

Unit 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 



Logic Diagram 

OUTPUT CONTROL ~--o[>---, 

10 -'--------i Hr----o[>---'- '0 

2G 4 Hr----o[>--"- 70 

'u -'------I--i 

4U -"------11--1 

50 13 

60 14 

7U ...:';...7 -----If---i 15 70 

BU~'B~----1--I 19 BI5 

CLOCK -"----1><>--' 
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Function Table 

Output 
Clock D 

Control 

L 1 H 
L 1 L 
L L X 
H X X 

L = Low State, H = High State, X = Don't Care 
i = Positive Edge Transition 
Z = High Impedance State 
00 = PrevIous Condition of Q 

Output 
Q 

L 
H 

00 
Z 
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~National 
D Semiconductor 

Preliminary 

DM54AS573/DM74AS573 Octal 
0-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, 1/0 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 lo!!d 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. 

Connection Diagram 

54AS573 (J) 

Features 
• Switching Specifications at 50 pF. 

• Switching Specifications Guaranteed Over Full 
Temperature and Vee Range. 

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

• Functionally Equivalent with S373. 

• Improved Ae Performance Over S373 at 
Approximately Half the Power. 

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

Absolute Maximum Ratings 
Supply Voltage 
Input Voltage 
Operating Free Air Temperature Range 

DM54AS573 
DM74AS573 

Storage Temperature Range 

74AS573 (J,N) 

1-92 

7V 
7V 

-55°C to 125°C 
ooe to 70°C 

-65°C to 150°C 



Recommended Operating Conditions 
DM54AS573 DM74AS573 

Parameter 
Min Nom Max Min Nom 

Supply Voltage, VCC 4.5 5 5.5 4.5 5 

High Level Input Voltage, VIH 2 2 

Low Level Input Voltage, VIL 0.8 

High Level Output Voltage, VOH 5.5 

High Level Output Current, 10H -12 

Low Level Output Current, 10L 32 

Width of Enable Pulse, High or Low 

Data Setup Time, TSU 

Data Hold Time, TH 

The (L) 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 

VIK Input elamp Voltage Vec = 4.5V II = -18mA 

VOH High Level Output Vec = 4.5V 2.4 3.3 
Voltage VIL = VIL MAX 

10H = MAX 

10H = -2mA VCC -2 

VOL Low Level Output Vec = 4.5V 0.35 
Voltage VIH = 2V 

10L = MAX 

II Max High Input eurrent VCC = 5.5V VIH = 7V 

IIH High Level Input Current Vee = 5.5V VIH = 2.7V 

IlL Low Level Input Current Vec = 5.5V VIL = O.4V 

10 Output Drive Current Vee = 5.5V Vo = 2.25V -30 

10ZH Off-State Output VCC = 5.5V VIH = 2V 
Current, High Level Vo = 2.7V 
Voltage Applied 

10ZL Oft-State Output Vee = 5.5V VIH = 2V 
Current, Low Level Vo = O.4V 
Voltage Applied 

lec Supply Current Vce = 5.5V Outputs High 
Outputs Open 

Outputs Low 

Outputs Disabled 65 
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Max 

5.5 

0.8 

5.5 

-15 

48 

Max 

-1.2 

0.5 

0.1 

20 

-0.5 

-110 

50 

-50 

Unit 

V 

V 

V 

V 

mA 

mA 

ns 

ns 

ns 

Unit 

V 

V 

V 

V 

mA 

/lA 

mA 

mA 

/lA 

/lA 

mA 

mA 

mA 

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

Parameter From To 

TpLH Data AnyO 
TpHL 

TpLH Enable Any 0 
TpHL 

TPZH 

TpZL Output 
Any 0 

TpHZ Control 

TpLZ 

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

Function Table 

Output Enable 
0 

Control G 

L H H 
L H L 
L L X 
H X X 

L ~ Low State, H ~ High State, X ~ Don't Care 
Z ~ High Impedance State 
00 ~ Previous Condition of a 

DM54AS573 DM74AS573 
Conditions 

Min Typ Max Min Typ 

4.5 4.5 

4 4 

VCC = 4.5V to 5.5V 
7 7 

RL = 500!l 5 5 
CL = 50 pF 

3.5 3.5 

5 5 

3.5 3.5 

5 5 

Logic Diagram 

Output 
Q 

H 
L 10-'------1 

00 
Z 

2D -=-----+--1 

3D -'-----+--1 

4D -=------t-l 

50 -'-----+--1 

60 -'-----+--1 

"....:....----+--1 

BD -----1---1 

ENABLE G ",'.:...' --C>o-J 
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Max 
Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

19 '0 

18 
2Q 

17 
3Q 

16 4Q 

15 
5Q 

14 
6Q 

13 
7Q 

12 80 



~National a 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, I/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 0 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. 

Connection Diagram 

Function Table 

Output 
Clock D 

Control 

L t H 
L t L 
L L X 
H X X 

L ~ Low State, H ~ High State. X ~ Don't Care 
1 = Positive Edge Transition 
Z ~ High Impedance State 
00 = Previous Condition of Q 

54AS574 (J) 

Output 
Q 

H 
L 

00 
Z 

Features 
• Switching Specifications at 50 pF. 

• Switching Specifications Guaranteed Over Full 
Temperature and Vee Range. 

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

• Functionally Equivalent with S374. 

• Improved Ae Performance Over S374 at 
Approximately Half the Power. 

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

Absolute Maximum Ratings 
Supply Voltage 
Input Voltage 
Operating Free Air Temperature Range 

DM54AS574 
DM74AS574 

Storage Temperature Range 

74AS574 (J,N) 

7V 
7V 

-55°C to 125°C 
ooe to 70°C 

-65°C to 150°C 
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Parameter 
Min 

Supply Voltage, VCC 4.5 

High Level Input Voltage, VIH 2 

Low Level Input Voltage, VIL 

High Level Output Voltage, VOH 

High Level Output Current, IOH 

Low Level Output Current, IOL 

Clock frequency, fCLOCK 0 

Width of Clock Pulse, TW 
High 

Low 

Data Setup Time, TSU 

Data Hold Time, TH 

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

Logic Diagram ~~~;~:L~'----~>----' 

1D ' 

2D 3 

3D 4 

4D 5 

50 6 

50 7 

70 8 

8D -'-----f-l 

DM54AS574 

Nom 

5 

19 10 

18 20 

17 30 

16 40 

15 50 

14 60 

13 70 

CLOCK ~11'-----D..,....J 
r---<C---'::"'" 8Q 
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DM74AS574 

Max Min Nom Max 
Unit 

5.5 4.5 5 5.5 V 

2 V 

0.8 0.8 V 

5.5 5.5 V 

-12 -15 mA 

32 48 mA 

0 MHz 

ns 

ns 

ns 

ns 



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

Parameter Conditions Min Typ Max 

VIK Input Clamp Voltage VCC = 4.5V II = -18mA -1.2 

VOH High Level Output VCC = 4.5V 2.4 3.3 
Voltage VIL = VIL MAX 

10H = MAX 

10H = -2mA VCC -2 

VOL Low Level Output VCC = 4.5V 0.35 0.5 
Voltage VIH = 2V 

10L = MAX 

II Max High Input Current VCC = 5.5V VIH = 7V 0.1 

IIH High Level Input Current VCC = 5.5V VIH = 2.7V 20 

IlL Low Level Input Current VCC = 5.5V VIL = O.4V -0.5 

10 Output Drive Current VCC = 5.5V Vo = 2.25V -30 -110 

10ZH Off-State Output VCC = 5.5V VIH = 2V 50 
Current, High Level Vo = 2.7V 
Voltage Applied 

10ZL Off-State Output VCC = 5.5V VIH = 2V -50 
Current, Low Level Vo = O.4V 
Voltage Applied 

ICC Supply Current VCC = 5.5V Outputs High 
Outputs Open 

Outputs Low 

Outputs Disabled 84 

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

DM54AS574 DM74AS574 
Parameter From To Conditions 

Min Typ Max Min Typ Max 

FMAX 160 160 

TpLH Clock AnyQ 
1 5.5 1 5.5 

TpHL 2 6 2 6 

VCC = 4.5V to 5.5V 
TpZH Output 

Any Q 
RL = 500 Q 1 3.5 1 3.5 

Control CL = 50 pF 
TpZL 1 5 1 5 

TpHZ Output 
Any Q 

1 3.5 1 3.5 
Control 

TpLZ 1 5.5 1 5.5 

NOTE 1: See notes pg. 1·2. figures pg. 2-4. 
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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, 110 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. 

Connection Diagram 

1D 2D 3D 4D 

54AS575 (J) 

Function Table 

Output Output 
Control CLR Clock 0 Q 

L L X L 
L H H H 
L H i L L 
L H L X QO 
H X X X Z 

Features 

• Switching Specifications at 50 pF. 

• Switching Specifications Guaranteed Over Full 
Temperature and VCC Range. 

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

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

• Synchronous Clear 

Absolute Maximum Ratings 
Supply Voltage 
Input Voltage 
Operating Free Air Temperature Range 

DM54AS575 
DM74AS575 

Storage Temperature Range 

50 50 10 80 

74AS575 (J,N) 

7V 
7V 

-55°C to 125°C 
DoC to 70°C 

-65°C to 150°C 

NC GNO 

L ~ Low State, H ~ High State, X ~ Don't Care 00 = Previous Condition of Q 
i = Positive Edge Transition NC = No Internal Connection 
Z ~ High Impedance State 
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Recommended Operating Conditions 
DM54AS575 

Parameter 
Min Nom Max 

Supply Voltage, VCC 4.5 5 5.5 

High Level Input Voltage, VIH 2 

Low Level Input Voltage, VIL 0.8 

High Level Output Voltage, VOH 5.5 

High Level Output Current, IOH -12 

Low Level Output Current, IOL 32 

Clock frequency, fCLOCK 0 

Width of Clock Pulse, TW 
High 

Low 

DATA 
Data Setup Time, TSU 

CLR 

DATA 
Data Hold Time, TH 

CLR 

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

Logic Diagram 

22 10 

2120 

20 30 

Ii 4Q 

18 50 

H--cD----'::...' " 

16 7Q 

Iii BO 
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DM74AS575 

Min Nom Max 

4.5 5 5.5 

2 

0.8 

5.5 

-15 

48 

0 

Unit 

V 

V 

V 

V 

mA 

mA 

MHz 

ns 

ns 

ns 

ns 

c 
3: 
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Electrical Characteristics over recommended operating free air temperature range (Note 1) 

Parameter Conditions Min Typ Max 

VIK Input Clamp Voltage VCC = 4.5V II = -18mA -1.2 

VOH High Level Output VCC = 4.5V 204 3.3 
Voltage VIL = VIL MAX 

10H = MAX 

10H = -2mA VCC -2 

VOL Low Level Output VCC = 4.5V 0.35 0.5 
Voltage VIH = 2V 

10L = MAX 

II Max High Input Current VCC = 5.5V VIH = 7V 0.1 

IIH High Level Input Current VCC = 5.5V VIH = 2.7V 20 

IlL Low Level Input Current VCC = 5.5V VIL = Oo4V -0.5 

10 Output Drive Current VCC = 5.5V Vo = 2.25V -30 -110 

10ZH Off-State Output VCC = 5.5V VIH = 2V 50 
Current, High Level Vo = 2.7V 
Voltage Applied 

10ZL Off-State Output VCC = 5.5V VIH = 2V -50 
Current, Low Level Vo = Oo4V 
Voltage Applied 

ICC Supply Current VCC = 5.5V Outputs High 
Outputs Open 

Outputs Low 

Outputs Disabled 84 

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

DM54AS575 DM74AS575 
Parameter From To Conditions 

Min Typ Max Min Typ Max 

FMAX 167 167 

TpLH Clock Any Q 
5.5 5.5 

TpHL 6 6 

VCC = 4.5V to 5.5V 
TPZH Output 

Any Q 
RL = 500 Il 3.5 3.5 

Control CL = 50 pF 
TpZL 5 5 

TpHZ Output 
Any Q 

3.5 3.5 
Control 

TpLZ 5.5 5.5 

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

1-100 

Unit 

V 
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~National a Semiconductor 
Preliminary 

OM54AS576/0M74AS576 Octal O-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. 

Connection Diagram 

54AS576 (J) 

Features 

• Switching Specifications at 50 pF. 
• Switching Specifications Guaranteed Over Full 

Temperature and Vee Range. 

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

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

Absolute Maximum Ratings 
Supply Voltage 
Input Voltage 
Operating Free Air Temperature Range 

DM54AS576 
DM74AS576 

Storage Temperature Range 

74AS576 (J,N) 

7V 
7V 

-55°C to 125°C 
ooe to 70°C 

-65°C to 150°C 
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Recommended Operating Conditions 
DM54AS576 DM74AS576 

Parameter 
Min Nom Max Min Nom Max 

Unit 

Supply Voltage, VCC 4.5 5 5.5 4.5 5 5.5 V 

High Level Input Voltage, VIH 2 2 V 

Low Level Input Voltage, VIL 0.8 0.8 V 

High Level Output Voltage, VOH 5.5 5.5 V 

High Level Output Current, IOH -12 -15 mA 

Low Level Output Current, IOL 32 48 mA 

Clock frequency, fCLOCK 0 0 MHz 

Width of Clock Pulse, TW 
High ns 

Low ns 

Data Setup Time, TSU 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 

VIK Input Clamp Voltage VCC = 4.5V II = -18mA 

VOH High Level Output VCC = 4.5V VIL = VIL MAX 2.4 3.3 
Voltage 10H = MAX 

10H = -2mA VCC -2 

VOL Low Level Output VCC = 4.5V VIH = 2V 0.35 
Voltage 10L = MAX 

II Max High Input Current VCC = 5.5V VIH = 7V 

IIH High Level Input Current VCC = 5.5V VIH = 2.7V 

IlL Low Level Input Current VCC = 5.5V VIL = O.4V 

10 Output Drive Current VCC = 5.5V Vo = 2.25V -30 

10ZH Off-State Output VCC = 5.5V VIH = 2V 
Current, High Level Vo = 2.7V 
Voltage Applied 

10ZL Off-State Output VCC = 5.5V VIH = 2V 
Current, Low Level Vo = O.4V 
Voltage Applied 

ICC Supply Current VCC = 5.5V Outputs High 
Outputs Open 

Outputs Low 

Outputs Disabled 84 
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0.5 

0.1 

20 

-0.5 

-110 

50 

-50 

Unit 

V 

V 

V 

V 
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mA 

!LA 
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CD 
rn Switching Characteristics over recommended operating free air temperature range (Note 1) 

U) 
<C 
~ ...... 
~ 
C -CD ...... 
II) 
U) 
<C 
~ 
II) 

~ 

Parameter 

FMAX 

TpLH 

TpHL 

TPZH 

TpZL 

TPHZ 

TpLZ 

From To 

Clock AnyO 

Output AnyO 
Control 

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

Logic Diagram 

10 2 

2D 3 

3D 4 

4D 5 

50 
6 

60 
7 

7D 8 

80 

CLOCK 
11 

Conditions 

VCC = 4.5V to 5.5V 
RL = 500 f! 
CL = 50 pF 

19 10 

18 20 

11 30 

15 50 

14 
6'0 

13 io 

12 
8'0 
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DM54AS576 DM74AS576 

Min Typ Max Min Typ 

167 167 

1 5.5 1 5,5 

2 6 2 6 

1 3.5 1 3.5 

1 5 1 5 

1 3.5 1 3.5 

1 3.5 1 5.5 

Function Table 

Output 
Clock D 

Control 

L i H 
L i L 
L L X 
H X X 

L - Low State, H - High State, X - Oon't Care 
t = Positive Edge Transition 
Z - High Impedance State 
00 - Previous Condition 010 

Max Unit 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

Output 
Q 

L 
H 

00 
Z 



~National 
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DM54AS577 /DM7 4AS577 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, I/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. 

Connection Diagram 

10 
22 21 

20 30 
20 

40 
19 

54AS576 (J) 

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

Features 
• Switching Specifications at 50 pF. 
• Switching Specifications Guaranteed Over Full 

Temperature and Vee Range. 
• Advanced Oxide-Isolated, lon-Implanted Schottky TTL 

Process. 

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

• Synchronous Preset 

Absolute Maximum Ratings 
Supply Voltage 7V 

7V Input Voltage 
Operating Free Air Temperature Range 

DM54AS577 
DM74AS577 

Storage Temperature Range 

50 
18 17 

60 

74AS576 (J,N) 

70 
16 

80 
15 

-55°C to 125°C 
DoC to 70°C 

-65°C to 150°C 

CLOCK 
14 13 

Ie 
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Recommended Operating Conditions 
DM54AS577 DM74AS577 

Parameter 
Min Nom Max Min Nom Max 

Unit 

Supply Voltage, VCC 4.5 5 5.5 4.5 5 5.5 V 

High Level Input Voltage, VIH 2 2 V 

Low Level Input Voltage, VIL 0.8 0.8 V 

High Level Output Voltage, VOH 5.5 5.5 V 

High Level Output Current, IOH -12 -15 mA 

Low Level Output Current, IOL 32 48 mA 

Clock frequency, fCLOCK 0 0 MHz 

Width of Clock Pulse, TW 
High ns 

Low ns 

Data Setup Time, TSU 
Data ns 

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 VCC = 4.5V II = -18mA -1.2 V 

VOH High Level Output VCC = 4.5V VIL = VIL MAX 2.4 3.3 V 
Voltage 10H = MAX 

10H = -2mA VCC -2 V 

VOL Low Level Output VCC = 4.5V VIH = 2V 0.35 0.5 V 
Voltage 10L = MAX 

II Max High Input Current VCC = 5.5V VIH = 7V 0.1 mA 

IIH High Level Input Current VCC = 5.5V VIH = 2.7V 20 /J.A 

IlL Low Level Input Current VCC = 5.5V VIL = O.4V -0.5 mA 

10 Output Drive Current VCC = 5.5V Vo = 2.25V -30 -110 mA 

10ZH Off-State Output VCC = 5.5V VIH = 2V 50 /J.A 
Current, High Level Vo = 2.7V 
Voltage Applied 

10ZL Off-State Output VCC = 5.5V VIH = 2V -50 /J.A 
Current, Low Level Vo = 0.4V 
Voltage Applied 

ICC Supply Current VCC = 5.5V Outputs High mA 
Outputs Open 

Outputs Low mA 

Outputs Disabled 84 mA 
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Switching Characteristics over recommended operating free air temperature range (Note 1) 

Parameter From To Conditions 

FMAX 

TpLH Clock AnyO 
TpHL 

VCC ~ 4.5V to 5.5V 
TpZH Output 

AnyO 
RL ~ 500 n 

Control CL ~ 50 pF 
TpZL 

TpHZ 

TpLZ 

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

Logic Diagram 

1~m~L...:2,----cof>-_.., 

2210 

21 20 

20 30 

19 40 

18 50 

17 60 

16 70 

15 80 

CLOCK "':'::""--Oc>--" 
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DM54AS577 DM74AS577 

Min Typ Max Min Typ 

167 167 

1 5.5 1 5.5 

2 6 2 6 

3.5 3.5 
1 1 

1 5 1 5 

3.5 3.5 
1 1 

1 5.5 1 5.5 

Function Table 

Output 
PRE Clock 0 

Control 

L L t X 
L H t H 
L H t L 
L H L X 
H X X X 

L ~ Low State. H ~ High State. X ~ Don·t Care 
t = Positive Edge Transition 
f ~ High Impedance State _ 
00 = Previous Condition of Q 

Max 
Unit 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

Output 
Q 

H 
L 
H 

00 
Z 



~National a 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, I/O ports, bidirec­
tional bus drivers, and working registers. 

The eight inverting latches of the AS580 are transparent 0-
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. 

Connection Diagram 

54AS580 (J) 

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 
• Switching Specifications at 50pF. 

• Switching Specifications Guaranteed Over Full 
Temperature and Vee Range. 

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

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

Absolute Maximum Ratings 
Supply Voltage 
Input Voltage 
Operating Free Air Temperature Range 

DM54AS580 
DM74AS580 

Storage Temperature Range 

74AS580 (J,N) 

7V 
7V 

-55°C to 125°C 
ooe to 70°C 

-65°C to 150°C 
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o 
~ Recommended Operating Conditions 
U) 
<C 
~ 

" ::; 
C -o 
co 
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U) 
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::; 
C 

Parameter 

Supply Voltage, VCC 

High Level Input Voltage, VIH 

Low Level Input Voltage, VIL 

High Level Output Voltage, VOH 

High Level Output Current, 10H 

Low Level Output Current, 10L 

Width of Enable Pulse, High or Low 

Data Setup Time, TSU 

Data Hold Time, TH 

Min 

4.5 

2 

The (L) arrow indicates the negative edge of the enable is used for reference. 

DM54AS580 DM74AS580 

Nom Max Min Nom 

5 5.5 4.5 5 

2 

0.8 

5.5 

-12 

32 

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

Parameter Conditions Min Typ 

VIK Input Clamp Voltage VCC = 4.5V II = -18mA 

VOH High Level Output VCC = 4.5V 2.4 3.3 
Voltage VIL = VIL MAX 

10H = MAX 

10H = -2mA VCC -2 

VOL Low Level Output VCC = 4.5V 0.35 
Voltage VIH = 2V 

10L = MAX 

II Max High Input Current VCC = 5.5V VIH = 7V 

IIH High Level Input Current VCC = 5.5V VIH = 2.7V 

IlL Low Level Input Current VCC = 5.5V VIL = O.4V 

10 Output Drive Current VCC = 5.5V Vo = 2.25V -30 

10ZH Off-State Output VCC = 5.5V VIH = 2V 
Current, High Level Vo = 2.7V 
Voltage Applied 

10ZL Off-State Output VCC = 5.5V VIH = 2V 
Current, Low Level Vo = O.4V 
Voltage Applied 

ICC Supply Current VCC = 5.5V Outputs High 
Outputs Open 

Outputs Low 

Outputs Disabled 71 
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Max 
Unit 

5.5 V 

V 

0.8 V 

5.5 V 

-15 mA 

48 mA 

ns 

ns 

ns 

Max Unit 

-1.2 V 

V 

V 

0.5 V 

0.1 mA 

20 JlA 

-0.5 mA 

-110 mA 

50 JlA 

-50 JlA 

mA 

mA 

mA 



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

Parameter From To Conditions 

TpLH Data AnyO 
TpHL 

TpLH Enable AnyO VCC = 4.5V to 5.5V 
TpHL RL = 500 Q 

TPZH 
CL = 50 pF 

TpZL Output 
AnyO 

TpHZ Control 

TpLZ 

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

Logic Diagram 
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DM54AS580 DM74AS580 

Min Typ Max Min Typ 

1 5.5 1 5.5 

1 4 1 4 

2 7 2 7 

1 5 1 5 

1 3.5 1 3.5 

1 5 1 5 

1 3.5 1 3.5 

1 5.5 1 5.5 

Function Table 

Output Enable 
0 

Control G 

L H H 
L H L 
L L X 
H X X 

L ~ Low State. H ~ HIgh State. X ~ Don·t Care 
Z ~ High Impedance State 
00 = Previous Condition of 0 

Max 
Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

Output 
Q 

L 
H 

00 
Z 

c s: 
U1 
~ » 
CJ) 
U1 
CD 
o -C s: 
--... 
~ » 
CJ) 
U1 
CD 
o 



~National a 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. 

Connection Diagram 

vcc CBA SBA B1 B2 

24 22 21 20 

Features 
• Switching Specifications at 50 pF. 

• Switching Specifications Guaranteed Over Full 
Temperature and VCC Range. 

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

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

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

Absolute Maximum Ratings 
Supply Voltage 
Input Voltage 

7V 
7V 

Operating Free Air Temperature Range 
DM54AS646,648 
DM74AS646,648 

Storage Temperature Range 

-55°C to 125~C 
O°C to 70°C 

-65°C to 150°C 

B3 B4 B5 B6 B7 B8 

8 TRANSCEIVERS 

CONTROL I--;:::=~ 
LOGIC I 

- - - - - - -~ - - - - - -

12 

CAB SAB DIR A1 A2 A3 A4 AS A6 A7 AB GND 
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Block Diagram (positive logic) 

'AS646 
G (21) 

DIR -:::(3~)~1t-_ ... 
CBA _(~2~3)~ _____ r-_______ "'~>o ______ -+-, 
SBA (22) 

CAB (1) 

SAB~(2~)_--4------+"'~~~I~ 

r -
I 1 OF 8 CHANNELS 

(4) I 

D 

Al _ ..... -t-t--. 

I 
1(20) 

.... ++""':"'11-1.... Bl 
D 

.... +-+---¢>ICLK 

Q I--H--+-+-L---.J 

L ____ _ 

V 
TO 7 OTHER CHANNELS 

'AS648 

DIR -:::,,,:,-..... --1 
CBA ~~--------~---------I~~-------t-, 
SBA ~~------~--~I~~q:), 

CAB 

SAB --'~--r-----~i,;l>O-<~I> 

r- - - - - - - - - - - - - - - - - - --, 
I 1 OF 8 CHANNELS 

I D 

ll:+++~_--1C~K<1I~_+-+" 

(4) (20) 
Al _ ..... -t-t--. .... -1--1--:-01-1.... Bl 

D 

.... +-+---¢""'CLK 

Q I--H--+-+--L..~ 

L ____________ _ 
- - - - - - - __ ..I 

L-------------------,V~------------------~i 
TO 7 OTHER CHANNELS 
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Schematics of Inputs 
and Outputs 

EQUIVALENT OF ALL OTHER INPUTS 

A and B: Req • 10 kll NOM 
CAB and CBA: Req • 10 k NOM 
ALL OTHER: 5 k!lNOM 

TYPICAL OF ALL' AS646, 'AS648 OUTPUTS 

- ...... -- VCC 

OUTPUT 
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~ Recommended Operating Conditions 
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Parameter 
Min 

Supply Voltage, VCC 4.5 

High Level Input Voltage, VIH 2 

Low Level Input Voltage, VIL 

High Level Output Current, IOH 

Low Level Output Current, IOL 

Clock frequency, fCLOCK 0 

Width of Clock Pulse, TW 
High 5 

Low 5 

Data Setup Time, TSU 51 

Data Hold Time, TH 01 

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

DM54AS646,648 DM74AS646,648 

Nom Max Min Nom Max 

5 5.5 4.5 5 5.5 

2 

0.8 0.8 

-12 -15 

32 48 

100 0 100 

5 

5 

51 

01 

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

Parameter Conditions Min Typ Max 

VIK Input Clamp Voltage VCC = 4.5V II = -18mA -1.2 

VOH High Level Output VCC = 4.5V IOH= MAX 2.4 3.2 
Voltage VIL = VIL MAX 

VIH = VIH MIN 

IOH = -2.0mA VCC -2 

VOL Low Level Output VCC = 4.5V IOL = MAX 0.35 0.5 
Voltage VIH = 2V 

VIL = VIL MIN 

II Max High Input Current VCC = 5.5V VIH = 7V 0.1 

IIH High Level Input Current VCC = 5.5V VIH = 2.7V 20 

IlL Low Level Input Current VCC = 5.5V VIL = O.4V -0.5 

IOZH Off-State Output VCC = 5.5V VIH = 2V 50 
Current, High Level Vo = 2.7V 
Voltage Applied 

IOZL Off-State Output VCC = 5.5V VIH = 2V -0.5 
Current, Low Level Vo = 0.4V 
Voltage Applied 

ICC Supply Current VCC = 5.5V 'AS648 130 175 
Outputs Open 
and Disabled 'AS646 150 200 
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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 

tPLH Clock Bus 
6.5 10 6.5 10 

tpHL 5.5 8 5.5 8 

tPLH Bus Bus 
3.0 5 2.5 4 

tpHL 3.5 6 3 5 

tPLH Select, with 
RL = 500O, 

4 7 4 7 
bus input 

CL = 50pF. 
tpHL high 

Bus See Note 2 
3.5 6 3 6 

tPLH Select, with 5 8 5 8 
bus input 

tpHL low 5 8 5 8 

tpZH Enable 8 11 8 11 
G 

tpZL Bus 
8 11 8 11 

tpZH Direction 8 11 8 11 

tpZL 
DIR 

8 11 8 11 

tpHZ Enable RL = 500O, 8 10 7 10 
G CL = 50pF. 

tPLZ Bus 8 10 7 10 

tpHZ Direction 8 10 7 10 

tPLZ 
DIR 

8 10 7 10 

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

Function Table 

INPUTS DATA I/O' OPERATION OR FUNCTION 

G DIR CAB CBA SAB SBA A1 THRU A8 B1 THRU B8 'AS646 'AS648 

H 
X H or L H or L X X 

Input Input 
Isolation Isolation 

X 1 1 X X Store A and B Data Store A and B Data 

L 
L X X X L 

Output Input 
Real Time B Data to A Bus Real Time B Data to A Bus 

L X H or L X H 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 H or L X H X Stored A Data to B Bus 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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~National 
D Semiconductor 

Preliminary 

DM54AS651 ,652/DM7 4AS651 ,652 Octal 
Bus Transceivers and Registers 

General Description 
These bus transceivers feature totem-pole three-state out­
put designed specifically for driving highly-capacitive or rel­
atively 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 AS651 ,652 are edge-triggered Ootype 
flip-flops. On the positive transition of the clock (CAB or 
CBA), the input data is stored. 

A buffered output control input can be used to place the 
eight outputs in either a normall.ogic 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. 

Connection Diagram 

vee eBA SBA GBA B1 B2 

24 22 21 20 

Features 
• Switching Specifications at 50 pF. 

• Switching Specifications Guaranteed Over Full 
Temperature and VCC Range . 

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

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

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

Absolute Maximum Ratings 
Supply Voltage 
Input Voltage 

7V 
7V 

Operating Free Air Temperature Range 
OM54AS651 ,652 
OM74AS651 ,652 

Storage Temperature Range 

-55°C to 125°C 
O°C to 70°C 

-65°C to 150°C 

B3 B4 B5 B6 B7 B8 

8 TRANSCEIVERS 

CONTROL ~;:::::=~ 
LOGIC I 

- - - - - - -~ - - - - - -

12 

CAB SAB GAB A1 A2 A3 A4 A5 A6 A7 A8 GND 
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Block Diagram (positive logic) 

'AS651 

GBA -'-~---OI 

GAB~~---~~~~-------------~ 

CBA~~-----r-------~~o------4-, 

SBA~~-----r---~~~~ 

CAB 

SAB~~--;---ri,~~~~~ 

r- -
I 1 OF 8 CHANNELS 

o 

(20) 

I 

I 
(4) I 

A1 _+-+-+ ..... .... +-+--'-4_- B1 

GBA 
(21) 

GAB 
(3) 

CBA 
(23) 

SBA 
(22) 

CAB 
(1) 

SAB 
(2) 

o 

L ___________ _ 
- -..I 

~----------------,v~-------------~ 

TO 7 OTHER CHANNELS 

r- -
I 1 OF 8 CHANNELS 

'AS652 

(20) (4) I 
A1 _+-+-+ ..... .... +-+-....:,._- B1 

o 
.... +-+--¢o>CLK 

Q 1--+-iH-+-L-.J 

L _ 
- -..I 

~----------------~V~------------------~I 
TO 7 OTHER CHANNELS 
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Schematics of Inputs 
and Outputs 

EQUIVALENT OF ALL OTHER INPUTS 

A and B: Req • 10 k!! NOM 
CAB and CBA: Req • 10 k NOM 
ALL OTHER: S kilN OM 

TYPICAL OF ALL 'AS6S1, 'AS6S2 OUTPUTS 

-_- VCC 

OUTPUT 

c 
3: 
U1 
.a:::.. » en en 
U1 .... 
~ 

en 
U1 
N -c 
3: 
...... 
.a:::.. » en en 
U1 .... 
en 
U1 
N 



C\I 
~ Recommended Operating Conditions .. 

DM54AS651,652 DM74AS651,652 
Parameter 

Min Nom Max Min Nom Max 
Unit 

Supply Voltage, VCC 4.5 5 5.5 4.5 5 5.5 V 

High Level Input Voltage, VIH 2 2 V 

Low Level Input Voltage, VIL O./! 0.8 V 

High Level Output Current, IOH -12 -15 mA 

Low Level Output Current, IOL 32 48 mA 

Clock frequency, fCLOCK 0 100 0 100 MHz 

Width of Clock Pulse, TW 
High 5 5 ns 

Low 5 5 ns 

Data Setup Time, TSU 5; 5; ns 

Data Hold Time, TH 0; 0; 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 VCC = 4.5V II = -18mA -1.2 V 

VOH High Level Output VCC = 4.5V IOH = MAX 2.4 3.2 V 
Voltage VIL = VIL MAX 

VIH = VIH MIN 

IOH = -2.0mA VCC -2 V 

VOL Low Level Output VCC = 4.5V IOL = MAX 0.35 0.5 V 
Voltage VIH = 2V 

VIL = VIL MIN 

II Max High Input Current VCC = 5.5V VIH = 7V 0.1 mA 

IIH High Level Input Current VCC = 5.5V VIH = 2.7V 20 fJ.A 

IlL Low Level Input Current VCC = 5.5V VIL = 0.4V -0.5 mA 

IOZH Off-State Output VCC = 5.5V VIH = 2V 50 fJ.A 
Current, High Level Vo = 2.7V 
Voltage Applied 

IOZL Off-State Output VCC = 5.5V VIH = 2V -0.5 fJ.A 
Current, Low Level Vo = 0.4V 
Voltage Applied 

ICC Supply Current VCC = 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 

tPLH Clock Bus 
6.5 10 6.5 10 

tpHL 5.5 8 5.5 8 

tpLH Bus Bus 
2.5 4 3 5 

tPHL 3 5 3.5 6 

tpLH Select, with 
RL = 500 n, 4 7 4 7 

bus input 
CL = 50pF. 

tpHL high 
Bus See Note 2 

3.5 6 3.5 6 

tPLH Select, with 5 8 5 8 
bus input 

tpHL low 5 8 5 8 

tpZH Enable GBA A Bus 
7 10 7 10 

tpZL 7 10 7 10 

tpZH Enable GAB B Bus 
8 11 8 11 

tpZL 8 11 8 11 

tpHZ Enable GBA A Bus RL = 500 n 7 9 7 9 
CL = 50pF. 

tPLZ 7 9 7 9 

tpHZ Enable GAB B Bus 8 10 8 10 

tpLZ 8 10 8 10 

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

Function Table 

INPUTS DATA I/O' OPERATION OR FUNCTION 

GAB GBA CAB CBA SAB SBA A1 THRU A8 B1 THRU B8 'AS651 'AS652 

L H HorL H or L X X 
Input Input 

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

L L X X X L 
Output Input 

Real Time B Data to A Bus Real Time B Data to A Bus 
L L X H or L X H Stored B Data to A Bus Stored B Data to A Bus 

H H X X L X 
Input Output 

Real Time Ii: Data to B Bus Real Time A Data to B Bus 
H H H or L X H X Stored A Data to B Bus Stored A Data B Bus 

H L HorL HorL H H Output Output 
Stored Ii: Data 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-Ievel 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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~National 
a Semiconductor 

Preliminary 

DM54AS804A/DM74AS804A Hex 2-lnput NAND Drivers 

Features 

• Switching Specifications at 50 pF. 

• Switching Specifications Guaranteed Over Full 
Temperature and VCC Range. 

• Advanced Oxide-Isolated. Ion-Implanted Schottky TTL 
Process. 

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

Connection Diagram 

vee 68 6A 6Y 

y = AS 

IA 18 IY 2A 

Absolute Maximum Ratings 
Supply Voltage 7V 

7V Input Voltage 
Operating Free Air Temperature Range 

DM54AS 
DM74AS 

Storage Temperature Range 

58 5A 5Y 48 4A 4Y 

28 2Y 3A 38 3Y 

-55°C to 125°C 
O°C to 70°C 

-65°C to 150°C 

54AS804A (J) 74AS804A (J,N) 
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Recommended Operating Conditions 
DM54AS804A DM74AS804A 

Parameter 
Min Nom Max Min Nom Max 

Unit 

Supply Voltage, VCC 4.5 5 5.5 4.5 5 5.5 V 

High Level Input Voltage, VIH 2 2 V 

Low Level Input Voltage, VIL 0.8 0.8 V 

High Level Output Current, 10H -40 -48 mA 

Low Level Output Current, 10L 40 48 mA 

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

Parameter Conditions Min Typ Max Unit 

VIK Input Clamp Voltage VCC = 4.5V, II = -18mA -1.2 V 

VOH High Level Output 10H = -O.4mA VCC-2 
Voltage 

10H = -3mA 2.4 V 

10H = MAX 2.0 

VOL Low Level Output VCC = 4.5V 0.35 0.5 V 
Voltage 10L = MAX 

VIH = 2V 

II Max High Input Current VCC = 5.5V, VIH = 7V 0.1 mA 

IIH High Level Input Current VCC = 5.5V, VIH = 2.7V 20 IJ,A 

IlL Low Level Input Current VCC = 5.5V, VIL = O.4V -0.5 mA 

10 Output Drive Current VCC = 5.5V Vo = 2.25V -150 mA 

ICC Supply Current VCC = 5.5V Outputs High 2.5 4 mA 

Outputs Low 16 
27 

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 = 4.5 to 5.5V 
delay time. Low to RL = 500 n, 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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~National 
D Semiconductor 

Preliminary 

DM54AS805A/DM74AS805A Hex 2-lnput NOR Drivers 

Features 

• Switching Specifications at 50 pF. 
• Switching Specifications Guaranteed Over Full 

Temperature and VCC Range. 

• Advanced Oxide-Isolated, lon-Implanted Schottky TIL 
Process. 

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

Connection Diagram 

vee 6B 6A 6Y 

y = A+B 

IA IB IY 2A 

Absolute Maximum Ratings 
Supply Voltage 7V 
Input Voltage 7V 
Operating Free Air Temperature Range 

DM54AS -55°C to 125°C 
DM74AS DoC to 70°C 

Storage Temperature Range -65°C to 150°C 

5B 5A 5Y 4B 4A 4Y 

2B 2Y 3A 3B 3Y 

54AS805A (J) 74AS805A (J,N) 

1-122 



Recommended Operating Conditions 
DM54AS805A DM74AS805A 

Parameter 
Min Nom Max Min Nom 

Supply Voltage, VCC 4.5 5 5.5 4.5 5 

High Level Input Voltage, VIH 2 2 

Low Level Input Voltage, VIL 0.8 

High Level Output Current, 10H -40 

Low Level Output Current, 10L 40 

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

Parameter Conditions Min Typ 

VIK Input Clamp Voltage VCC ~ 4.5V, II ~ -18mA 

VOH High Level Output 10H ~ -O.4mA VCC-2 
Voltage 

10H ~ -3mA 2.4 

10H ~ MAX 2 

VOL Low Level Output VCC ~ 4.5V 10L ~ MAX 0.35 
Voltage 

II Max High Input Current VCC ~ 5.5V, VIH ~ 7V 

IIH High Level Input Current VCC ~ 5.5V, VIH ~ 2.7V 

IlL Low Level Input Current VCC ~ 5.5V, VIL ~ O.4V 

10 Output Drive Current VCC ~ 5.5V Vo ~ 2.25V -150 

ICC Supply Current VCC ~ 5.5V Outputs High 5 

Outputs Low 18 

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

DM54AS805A DM74AS805A 
Parameter Conditions 

Min Typ Max Min Typ 

TpLH, Propagation VCC ~ 4.5 to 5.5V 
delay time. Low to RL ~ 500 fl, 1.0 2.3 4.5 1.0 2.3 
high Level Output CL ~ 50 pF. 

TpHL, Propagation 
delay time. High to 1.0 2.8 4.5 1.0 2.8 
low Level Output 

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

~ DM54AS808A/DM74AS808A Hex 2-lnput AND Drivers 
:E e. Features 
c:( co • Switching Specifications at 50 pF. 
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• Switching Specifications Guaranteed Over Full 
Temperature and VCC Range. 

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

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

Connection Diagram 

vee 68 6A 6Y 

y = AS 

IA 

Absolute Maximum Ratings 
Supply Voltage 
Input Voltage 
Operating Free Air Temperature Range 

DM54AS 
DM74AS 

Storage Temperature Range 

58 5A 5Y 48 4A 4Y 

3A 38 3Y 

7V 
7V 

-55°C to 125°C 
O°C to 70 0 e 

-65°C to 150 0 e 

54AS808A (J) 74AS808A (J,N) 
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Recommended Operating Conditions 
DM54AS808A DM74AS808A 

Parameter 
Min Nom Max Min Nom 

Supply Voltage, VCC 4.5 5 5.5 4.5 5 

High Level Input Voltage, VIH 2 2 

Low Level Input Voltage, VIL 0.8 

High Level Output Current, 10H -40 

Low Level Output Current, 10L 40 

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

Parameter Conditions Min Typ 

VIK Input Clamp Voltage VCC = 4.5V, II = -18mA 

VOH High Level Output 10H = -.4mA VCC-2 
Voltage 

10H = -3mA 2.4 

10H = MAX 2 

VOL Low Level Output VCC = 4.5V 10L = MAX 0.35 
Voltage 

II Max High Input Current VCC = 5.5V, VIH = 7V 

IIH High Level Input Current VCC = 5.5V, VIH = 2.7V 

IlL Low Level Input Current VCC = 5.5V, VIL = O.4V 

10 Output Drive Current VCC = 5.5V Vo = 2.25V -150 

ICC Supply Current VCC = 5.5V Outputs High 6.5 

Outputs Low 19 

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

DM54AS808A DM74AS808A 
Parameter Conditions 

Min Typ Max Min Typ 

TpLH, Propagation VCC = 4.5 to 5.5V 
delay time. Low to RL = 500 n, 1.0 3.4 6.0 1.0 3.4 
high Level Output CL = 50 pF. 

TPHL, Propagation 
delay time. High to 1.0 3.6 6.0 1.0 3.6 
low Level Output 

NOTE 1: See notes pg. 1-2, figures pg. 2-1. 
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~National a Semiconductor 
Preliminary 

DM54AS832A/DM74AS832A Hex 2-lnput OR Drivers 

Features 

• Switching Specifications at 50 pF. 
• Switching Specifications Guaranteed Over Full 

Temperature and VCC Range. 
• Advanced Oxide-Isolated, lon-Implanted Schottky TTL 

Process. 

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

• Improved AC Performance Over Schottky and Low 
Power Schottky Counterparts. 

Connection Diagram 

vee 6B 6A 6Y 

Y = A+B 

lA lB lY 2A 

5B 

28 

Absolute Maximum Ratings 
Supply Voltage 7V 
Input Voltage 7V 
Operating Free Air Temperature Range 

DM54AS -55°C to 125°C 
DM74AS O°C to 70°C 

Storage Temperature Range -65°C to 150°C 

5A 5Y 4B 4A 4Y 

2Y 3A 38 3Y 

54AS832A (J) 74AS832A (J,N) 
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Recommended Operating Conditions 
DM54AS832A DM74AS832A 

Parameter 
Min Nom Max Min Nom Max 

Unit 

Supply Voltage, VCC 4.5 5 5.5 4.5 5 5.5 V 

High Level Input Voltage, VIH 2 2 V 

Low Level Input Voltage, VIL 0.8 0.8 V 

High Level Output Current, 10H -40 -48 mA 

Low Level Output Current, 10L 40 48 mA 

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

Parameter Conditions Min Typ Max Unit 

VIK Input Clamp Voltage Vee ~ 4.5V, II ~ -18mA -1.2 V 

VOH High Level Output 10H ~ -.4mA VCC-2 
Voltage 

10H ~ -3mA 2.4 V 

10H ~ MAX 2 

VOL Low Level Output Vec ~ 4.5V 10L ~ MAX 0.35 0.5 V 
Voltage 

II Max High Input Current Vce ~ 5.5V, VIH ~ 7V 0.1 mA 

IIH High Level Input Current Vce ~ 5.5V. VIH ~ 2.7V 20 IJ-A 

IlL Low Level Input Current Vce ~ 5.5V. VIL ~ O.4V -0.5 mA 

10 Output Drive Current Vce ~ 5.5V Vo ~ 2.25V -150 mA 

lec Supply Current Vee ~ 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 ~ 4.5 to 5.5V 
delay time. Low to RL ~ 500 n. 1.0 3.6 7.0 1.0 3.6 5.5 ns 
high Level Output eL ~ 50 pF. 

TpHL, Propagation 
delay time. High to 1.0 4.1 6.5 1.0 4.1 5.5 ns 
low Level Output 

NOTE 1: See notes pg. 1-2. figures pg. 2-1. 
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~National 
D 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, I/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. 

Connection Diagram 

Vee 

" 
ENABLE 

1G 

23 

lire 

101 

22 

101 

102 

21 

102 

103 

" 

10' 

104 

" 

104 

54AS873 (J) 

Features 
• Switching Specifications at 50 pF. 

• Switching Specifications Guaranteed Over Full 
Temperature and Vee 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 
Supply Voltage 
Input Voltage 

7V 
7V 

Operating Free Air Temperature Range 
DM54AS873 -55°e to 125°e 

ooe to 700 e 
-65°e to 1500 e 

DM74AS873 
Storage Temperature Range 

201 

18 

2" 

" 17 

"2 

74AS873 (J,N) 

20' 

" 

2" 

24 

15 

10 

204 

ENABLE 
2G 

14 

zm 
13 

12 

GNU 
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Recommended Operating Conditions 
DM54AS873 DM74AS873 

Parameter 
Min Nom Max Min Nom Max 

Unit 

Supply Voltage, VCC 4.5 5 5.5 4.5 5 5.5 V 

High Level Input Voltage, VIH 2 2 V 

Low Level Input Voltage, VIL 0.8 0.8 V 

High Level Output Voltage, VOH 5.5 5.5 V 

High Level Output Current, IOH -12 -15 mA 

Low Level Output Current, IOL 32 48 mA 

Pulse Width, TW Enable High ns 
Clear Low 

Data Setup Time, TSU ns 

Data Hold Time, TH ns 

The (I) arrow indicates the negative edge of the enable is used for reference. 
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Parameter 

Input Clamp Voltage 

High Level Output 
Voltage 

Low Level Output 
Voltage 

Max High Input Current 

High Level Input Current 

Low Level Input Current 

Output Drive Current 

Off-State Output 
Current, High Level 
Voltage Applied 

Off-State Output 
Current, Low Level 
Voltage Applied 

Supply Current 

Conditions Min Typ 

VCC = 4.5V II = -18mA 

VCC = 4.5V VIL = VIL MAX 2.4 3.3 
10H = MAX 

10H = -400!LA VCC -2 

VCC = 4.5V VIH = 2V 0.35 
10L = MAX 

VCC = 5.5V VIH = 7V 

VCC = 5.5V VIH = 2.7V 

VCC = 5.5V VIL = O.4V 

VCC = 5.5V Vo = 2.25V -30 

VCC = 5.5V VIH = 2V 
Vo = 2.7V 

VCC = 5.5V VIH = 2V 
Vo = O.4V 

VCC = 5.5V Outputs High 
Outputs Open 

Outputs Low 

Outputs Disabled 80 
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Max Unit 

-1.2 V 

V 

V 

0.5 V 

0.1 mA 

20 !LA 

-0.5 mA 

-110 mA 

50 !LA 

-50 !LA 

mA 

mA 

mA 



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

Parameter From To Conditions 

TpLH Data Any a 
TpHL 

TpLH Enable Any a VCC = 4.SV to S.SV 
TpHL RL = SOO n 

TpZH 
CL = SO pF 

TpZL Output 
Any a 

TpHZ Control 

TpLZ 

TpHL Clear Any a 
NOTE 1: See notes pg. 1-2, figures pg. 2-4. 

Logic Diagram 

1 ENABLE ....:',,-' -D ....... ---, 

101--'----+--+--1 
22101 

ID2 4 

211Q2 

103-"'----t-t-i 
20 103 

104-''----t-t-i 
19 104 

ZOI 7 

18 201 

202 B 

17 202 

203 9 

18 203 

"4....:1~O ---+-+--1 

'-'LE-"...:I.:..' -<>I:>O-...... +--<I 15 204 

~g~~~....:I~I~>-_+-___ ~ 

2 ENABLE -,14'---11>0--' 
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DM54AS873 DM74AS873 

Min Typ Max Min Typ 

1 4.S 1 4.S 

1 4 1 4 

2 7 2 7 

1 S 1 S 

1 3.S 1 3.5 

1 5 1 5 

1 3.5 1 3.S 

1 5.5 1 5.5 

2 6 2 6 

Function Table 

CLR 0 EN OC 

X X X H 
L X X L 
H H H L 
H L H L 
H X L L 

L ~ Low State, H ~ High State, X ~ Don't Care 
Z ~ High Impedance State 
00 = Previous Condition of Q 

Max 
Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

Q 

Z 
L 
H 
L 

00 



~National 
D Semiconductor 

DM54AS87 4/DM7 4AS87 4 
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. 

Connection Diagram 

ICLK 101 

" 

101 

10' 

" 

'" 

103 

" 

103 

104 

19 

104 

54AS874 (J) 

Features 

• Switching Specifications at 50 pF. 

• Switching Specifications Guaranteed Over Full 
Temperature and Vee 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 
Supply Voltage 
Input Voltage 
Operating Free Air Temperature Range 

DM54AS874 
DM74AS874 

Storage Temperature Range 

2lJ1 

18 

'" 

21J' 
17 

'" 
74AS874 (J,N) 

'" 
10 

"" 

2ClK 

14 

7V 
7V 

-55°C to 125°C 
DoC to 70°C 

-65°C to 150°C 

ifiii 
13 

" 'NO 
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Recommended Operating Conditions 
DM54AS874 DM74AS874 

Parameter 
Min Nom Max Min Nom Max 

Unit 

Supply Voltage, VCC 4.5 5 5.5 4.5 5 5.5 V 

High Level Input Voltage, VIH 2 2 V 

Low Level Input Voltage, VIL 0.8 0.8 V 

High Level Output Voltage, VOH 5.5 5.5 V 

High Level Output Current, IOH -12 -15 mA 

Low Level Output Current, IOL 32 48 mA 

Clock frequency, fCLOCK 0 0 MHz 

Width of Clock Pulse, TW 
High ns 

Low ns 

Width of Clear Pulse, TW Low ns 

Data Setup Time, TSU ns 

Data Hold Time, TH ns 

The (1) arrow indicates the positive edge of the Clock is used for reference. 
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~ ..... co Electrical Characteristics over recommended operating free air temperature range (Note 1) 
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Parameter 

Input Clamp Voltage 

High Level Output 
Voltage 

Low Level Output 
Voltage 

Max High Input Current 

High Level Input Current 

Low Level Input Current 

Output Drive Current 

Off-State Output 
Current, High Level 
Voltage Applied 

Off-State Output 
Current, Low Level 
Voltage Applied 

Supply Current 

Conditions Min Typ 

VCC = 4.5V II = -18mA 

VCC = 4.5V VIL = VIL MAX 2.4 3.3 
10H = MAX 

10H = -400!LA VCC -2 

VCC = 4.5V VIH = 2V 0.35 
10L = MAX 

VCC = 5.5V VIH = 7V 

VCC = 5.5V VIH = 2.7V 

VCC = 5.5V VIL = O.4V 

VCC = 5.5V Vo = 2.25V -30 

VCC = 5.5V VIH = 2V 
Vo = 2.7V 

VCC = 5.5V VIH = 2V 
Vo = O.4V 

VCC = 5.5V Outputs High 
Outputs Open 

Outputs Low 

Outputs Disabled 100 
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Max Unit 

-1.2 V 

V 

V 

0.5 V 

0.1 mA 

20 !LA 

-0.5 mA 

-110 mA 

50 !LA 

-50 !LA 

mA 

mA 

mA 



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

Parameter From To Conditions 

FMAX 

TpLH Clock Any 0 
TpHL 

VCC = 4.5V to 5.5V 
TpZH Output 

AnyO RL = 500 n 
Control CL = 50 pF 

TpZL 

TPHZ 

TPLZ 

TpHL Clear AnyO 

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

Logic Diagram 

1 CLOCK -":...' -;)00---, 

~~~i~~~ "';'~L>---+-----' 

101 ~--f-f--t 

I-HI>'''-IQI 

10' -"!..--f-f--t 

'" ...;''----+-+---1 

10' _''--_-+-+-1 

I-~D--IQ. 

'01 -'--------! 
18 201 

20' -"----I-I----! 

17 202 

'03 -'---+--+---I 
16 203 

20 • ..:1,,-0 __ +--+---1 

I-HI>-I,,-5 204 

~~~~~I~I<c~-+----~ 

2 CLOCK ...;Ie:..' -;)00----' 
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DM54AS874 DM74AS874 

Min Typ Max Min Typ 

167 167 

1 5.5 1 5.5 

2 6 2 6 

1 3.5 1 3.5 

1 5 1 5 

1 3.5 1 3.5 

1 5.5 1 5.5 

2 7 2 7 

Function Table 

CLR D CLK 

X X X 
L X X 
H H i 
H L i 
H X L 

L ~ Low State, H ~ High State, X ~ Don't Care 
r = Positive Edge Transition 
Z ~ High Impedance State 
00 = Previous Condition of Q 

Max 

OC 

H 
L 
L 
L 
L 

Unit 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

Q 

Z 
L 
H 
L 

00 
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~National 
D 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, 1/0 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. 

Connection Diagram 

" 
lCLK 

23 

10& 

lQl 

22 

101 

IQ' 

" 

'" 

IQ3 

20 

103 

IQ4 

" 

104 

54AS876 (J) 

Features 

• Switching Specifications at 50 pF. 
• SWitching Specifications Guaranteed Over Full 

Temperature and Vee 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 
Supply Voltage 
Input Voltage 
Operating Free Air Temperature Range 

DM54AS876 
DM74AS876 

Storage Temperature Range 

'QI 

18 

'" 

'Q' 
17 

'" 
74AS876 (J,N) 

'Q3 

16 

'" 

'Q4 

15 

10 
204 

2CLK 

14 

7V 
7V 

-55°C to 125°C 
ooe to 70°C 

-65°C to 150°C 

" 'NO 
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Recommended Operating Conditions 
DM54AS876 

Parameter 
Min Nom Max 

Supply Voltage, VCC 4.5 5 5.5 

High Level Input Voltage, VIH 2 

Low Level Input Voltage, VIL 0.8 

High Level Output Voltage, VOH 5.5 

High Level Output Current, IOH -12 

Low Level Output Current, IOL 32 

Clock frequency, fCLOCK 0 

Width of Clock Pulse, TW 
High 

Low 

Width of Preset Pulse, TW Low 

Data Setup Time, TSU 

Data Hold Time, TH 

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

Min Nom Max 

4.5 5 5.5 

2 

0.8 

5.5 

-15 

48 

0 

Unit 

V 

V 

V 

V 

mA 

mA 

MHz 

ns 

ns 

ns 

ns 

ns 

c s: 
C1I 
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CO Electrical Characteristics over recommended operating free air temperature range (Note 1) 
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Parameter 

Input Clamp Voltage 

High Level Output 
Voltage 

Low Level Output 
Voltage 

Max High Input Current 

High Level Input Current 

Low Level Input Current 

Output Drive Current 

Off-State Output 
Current, High Level 
Voltage Applied 

Off-State Output 
Current, Low Level 
Voltage Applied 

Supply Current 

Conditions Min Typ 

VCC = 4.5V II = -18mA 

VCC = 4.5V VIL = VIL MAX 2.4 3.3 
10H = MAX 

10H = -4001tA VCC -2 

VCC = 4.5V VIH = 2V 0.35 
10L = MAX 

VCC = 5.5V VIH = 7V 

VCC = 5.5V VIH = 2.7V 

VCC = 5.5V VIL = O.4V 

VCC = 5.5V Vo = 2.25V -30 

VCC = 5.5V VIH = 2V 
Vo = 2.7V 

VCC = 5.5V VIH = 2V 
Vo = 0.4V 

VCC = 5.5V Outputs High 
Outputs Open 

Outputs Low 

Outputs Disabled 100 
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Max Unit 

-1.2 V 

V 

V 

0.5 V 

0.1 mA 

20 itA 

-0.5 mA 

-110 mA 

50 itA 

-50 itA 

mA 

mA 

mA 



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

Parameter From To Conditions 

FMAX 

TPLH Clock AnyO 
TpHL 

VCC = 4.5V to 5.5V 
TpZH Output 

AnyO 
RL = 500 n 

Control CL = 50 pF 
TpZL 

TpHZ 

TpLZ 

TpHL Preset AnyO 

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

Logic Diagram 

, CLOCK ...;'",'-{>o--, 

lPRf 

'01 -'----+--+---i 

lnz 4 

21 1'02 

103 5 

104 ...;''----+-+---i 

2O! -'-------l 

202 8 

203 9 

204 -,',,-0 --+-+--1 
2 Pii""E -",,-' -<>1;><>-_+-"" 

2 CLOCK -":;:.4 -C>o--....I 
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DM54AS876 DM74AS876 

Min Typ Max Min Typ 

167 167 

1 5.5 1 5.5 

2 6 2 6 

1 3.5 1 3.5 

1 5 1 5 

1 3.5 1 3.5 

1 5.5 1 5.5 

2 7 2 7 

Function Table 

PRE D CLK 

X X X 
L X X 
H H i 
H L i 
H X L 

L ~ Low State, H ~ H'gh State, X ~ Don't Care 
t = Positive Edge Transition 
Z ~ High Impedance State 
00 = Previous Condition of Q 

OC 

H 
L 
L 
L 
L 

Max 
Unit 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

Q 

Z 
L 
L 
H 

00 

c 
s: 
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~National a Semiconductor 
Preliminary 

DM54AS878/DM74AS878 
Dual 4-Bit D-Type Edge-Triggered Flip-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. 

Connection Diagram 

Vee 
24 

lClK 

23 

101 

22 21 

102 103 

10 

104 

19 

54AS878 (J) 

Features 
• Switching Specifications at 50 pF. 
• Switching Specifications Guaranteed Over Full 

Temperature and Vee Range. 

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

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

• Space Saving 300 Mil Wide Package. 
• Synchronous clear. 

Absolute Maximum Ratings 
Supply Voltage 
Input Voltage 
Operating Free Air Temperature Range 

DM54AS878 
DM74AS878 

Storage Temperature Range 

11)1 

18 

101 

17 

74AS878 (J,N) 

203 

16 

204 

15 

2CLK 

14 

7V 
7V 

-55°C to 125°C 
ooe to 70°C 

-65°C to 150°C 
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Recommended Operating Conditions 
DM54AS878 

Parameter 
Min Nom Max 

Supply Voltage, VCC 4.5 5 5.5 

High Level Input Voltage, VIH 2 

Low Level Input Voltage, VIL 0.8 

High Level Output Voltage, VOH 5.5 

High Level Output Current, IOH -12 

Low Level Output Current, IOL 32 

Clock frequency, fCLOCK 0 

Width of Clock Pulse, TW 
High 

Low 

Data Setup Time, TSU 
Data 

CLR 

Data Hold Time, TH 
Data 

CLR 

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

Min Nom Max 

4.5 5 5.5 

2 

0.8 

5.5 

-12 

48 

0 

Unit 

V 

V 

V 

V 

mA 

mA 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 
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10 Electrical Characteristics over recommended operating free air temperature range (Note 1) 
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Parameter 

Input Clamp Voltage 

High Level Output 
Voltage 

Low Level Output 
Voltage 

Max High Input Current 

High Level Input Current 

Low Level Input Current 

Output Drive Current 

Off-State Output 
Current, High Level 
Voltage Applied 

Off-State Output 
Current, Low Level 
Voltage Applied 

Supply Current 

Conditions Min Typ 

VCC = 4.5V II = -lBmA 

VCC = 4.5V VIL = VIL MAX 2.4 3.3 
10H = MAX 

10H = -400.uA VCC -2 

VCC = 4.5V VIH = 2V 0.35 
10L = MAX 

VCC = 5.5V VIH = 7V 

VCC = 5.5V VIH = 2.7V 

VCC = 5.5V VIL = O.4V 

VCC = 5.5V Vo = 2.25V -30 

VCC = 5.5V VIH = 2V 
Vo = 2.7V 

VCC = 5.5V VIH = 2V 
Vo = 0.4V 

VCC = 5.5V Outputs High 
Outputs Open 

Outputs Low 

Outputs Disabled 100 
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Max Unit 

-1.2 V 

V 

V 

0.5 V 

0.1 mA 

20 .uA 

-0.5 mA 

-110 mA 

50 .uA 

-50 .uA 

mA 

mA 

mA 



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

Parameter From To Conditions 

FMAX 

TpLH Clock Any 0 
TPHL 

VCC = 4.5V to 5.5V 
TpZH Output 

Any 0 
RL = 500 (} 

Control CL = 50 pF 
TpZL 

TpHZ 

TpLZ 

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

Logic Diagram 

I CLOCK -=':...' .... 000---, 

~g~i~8Z.....::...' -<>[;>---+----, 
lC11i 

101 

1-1--<>1>'2::...' IQI 

21102 

2'0 103 

1--cl:r:":""IQ' 

201 

18 201 

'" 
17 202 

203 

16 203 

". 
15 204 

~g~~~~I~I~;~-+----~ 

2' CLOCK ....:',,-, --{>oo-----' 
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DM54AS878 DM74AS878 

Min Typ Max Min Typ 

167 167 

5.5 5.5 

6 6 

3.5 3.5 

5 5 

3.5 3.5 

5.5 5.5 

Function Table 

CLR D CLK 

X X X 
L X 1 
H H 1 
H L 1 
H X L 

L ~ Low State, H ~ High State, X ~ Don't Care 
1 = Positive Edge Transition 
Z ~ High Impedance State 
00 ~ PreviOUS Condition of a 

OC 

H 
L 
L 
L 
L 

Max 
Unit 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

Q 

Z 
L 
H 
L 

00 
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~National a Semiconductor 
Preliminary 

DM54AS879 IDM7 4AS879 
Dual 4-Bit 0-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, I/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-impedl;lnce 
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. 

Connection Diagram 

54AS879 (J) 

Features 

• Switching Specifications at 50 pF. 
• Switching Specifications Guaranteed Over Full 

Temperature and Vee Range. 

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

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

• Synchronous Preset. 

Absolute Maximum Ratings 
Supply Voltage 
Input Voltage 
Operating Free Air Temperature Range 

DM54AS879 
DM74AS879 

Storage Temperature Range 

74AS879 (J,N) 
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7V 
7V 

-55°C to 125°C 
ooe to 70°C 

-65°C to 150°C 



Recommended Operating Conditions 
DM54AS879 DM74AS879 

Parameter 
Min Nom Max Min Nom Max 

Unit 

Supply Voltage, VCC 4.5 5 5.5 4.5 5 5.5 V 

High Level Input Voltage, VIH 2 2 V 

Low Level Input Voltage, VIL 0.8 0.8 V 

High Level Output Voltage, VOH 5.5 5.5 V 

High Level Output Current, IOH -12 -15 mA 

Low Level Output Current, IOL 32 32 mA 

Clock frequency, fCLOCK 0 0 MHz 

Width of Clock Pulse, TW 
High ns 

Low 
ns 

Width of Preset Pulse, TW Low ns 

Data Setup Time, TSU 
Data ns 

PRE 
ns 

Data Hold Time, TH 
Data ns 

PRE 
ns 

The (i) arrow indicates the positive edge of the Clock is used for reference. 
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t; Electrical Characteristics over recommended operating free air temperature range (Note 1) 
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Parameter 

Input elamp Voltage 

High Level Output 
Voltage 

Low Level Output 
Voltage 

Max High Input Current 

High Level Input Current 

Low Level Input Current 

Output Drive Current 

Off-State Output 
Current, High Level 
Voltage Applied 

Off-State Output 
Current, Low Level 
Voltage Applied 

Supply Current 

Conditions Min Typ 

Vee = 4.5V II = -18mA 

Vee = 4.5V VIL = VIL MAX 2.4 3.3 
10H = MAX 

IOH = -4001tA Vee -2 

Vec = 4.5V VIH = 2V 0.35 
IOH = MAX 

VCC = 5.5V VIH = 7V 

VCC = 5.5V VIH = 2.7V 

VCC = 5.5V VIL = O.4V 

VCC = 5.5V Vo = 2.25V -30 

VCC = 5.5V VIH = 2V 
Vo = 2.7V 

VCC = 5.5V VIH = 2V 
Vo = 0.4V 

VCC = 5.5V Outputs High 
Outputs Open 

Outputs Low 

Outputs Disabled 100 
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Max Unit 

-1.2 V 

V 

V 

0.5 V 

0.1 mA 

20 itA 

-0.5 mA 

-110 mA 

50 itA 

-50 itA 

mA 

mA 

mA 



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

Parameter From To Conditions 

FMAX 

TpLH Clock AnyO 
TpHL 

VCC = 4.5V to 5.5V 
TpZH Output 

AnyO 
RL = 500 {J 

Control CL = 50 pF 
TpZL 

TpHZ 

TpLZ 

NOTE 1: See notes pg. '·2. figures pg. 2·4. 

Logic Diagram 

I CLOCK ...:'::...' -0----, 

21 fij2 

20 i03 

19 i04 

18 20i 

I-HD-'"-7 m 

I-HD-'~6 2ij3 

I-HI>-':.::...5 W4 

Z CLOCK -,1.::..4 -000---' 
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DM54AS879 DM74AS879 

Min Typ Max Min Typ 

167 167 

1 5.5 5.5 

2 6 6 

1 3.5 3.5 

1 5 5 

1 3.5 3.5 

1 5.5 5.5 

Function Table 

PRE D CLK 

X X X 
L X 1 
H H 1 
H L i 
H X L 

L - Low State, H - High State, X - Don't Care 
r = Positive Edge Transition 
Z - High Impedance State 
00 - Previous Condition of 0 

OC 

H 
L 
L 
L 
L 

Max 
Unit 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

Q 

Z 
H 
L 
H 

00 
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~National a 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
n ificantly. 

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. 

Connection Diagram 

ENABLE 

" 

2 

iii: 101 

1Q2 

21 

102 103 104 

54AS880 (J) 

Features 
• Switching Specifications at 50 pF. 
• Switching Specifications Guaranteed Over Full 

Temperature and Vee 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 
Supply Voltage 
Input Voltage 
Operating Free Air Temperature Range 

DM54AS880 
DM74AS880 

Storage Temperature Range 

201 202 

74AS880 (J,N) 

;03 
16 

203 

2Q' 
15 

10 

204 

7V 
7V 

-55°C to 125°C 
DoC to 70°C 

-65°C to 150°C 

12 

'NO 
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Recommended Operating Conditions 
DM54AS880 

Parameter 
Min Nom Max 

Supply Voltage, VCC 4.5 5 5.5 

High Level Input Voltage, VIH 2 

Low Level Input Voltage, VIL 0.8 

High Level Output Voltage, VOH 5.5 

High Level Output Current, IOH -12 

Low Level Output Current, IOL 32 

Pulse Width, TW Enable 
Preset Low 

Data Setup Time, TSU 

Data Hold Time, TH 

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

Min Nom Max 

4.5 5 5.5 

2 

0.8 

5.5 

-15 

48 

Unit 

V 

V 

V 

V 

mA 

mA 

ns 
ns 

ns 

ns 

c s: 
(J1 
~ » en 
CO 
CO 
o -C s: ...... 
~ » en 
CO 
CO o 
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CO CO Electrical Characteristics over recommended operating free air temperature range (Note 1) 
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Parameter 

Input Clamp Voltage 

High Level Output 
Voltage 

Low Level Output 
Voltage 

Max High Input Current 

High Level Input Current 

Low Level Input Current 

Output Drive Current 

Off-State Output 
Current, High Level 
Voltage Applied 

Off-State Output 
Current, Low Level 
Voltage Applied 

Supply Current 

Conditions Min Typ 

VCC = 4.5V II = -18mA 

VCC = 4.5V 2.4 3.3 
VIL = VIL MAX 
10H = MAX 

10H = -2mA VCC -2 

VCC = 4.5V 0.35 
VIH = 2V 
10L = MAX 

VCC = 5.5V VIH = 7V 

VCC = 5.5V VIH = 2.7V 

VCC = 5.5V VIL = O.4V 

VCC = 5.5V Vo = 2.25V -30 

VCC = 5.5V VIH = 2V 
Vo = 2.7V 

VCC = 5.5V VIH = 2V 
Vo = O.4V 

VCC = 5.5V Outputs High 
Outputs Open 

Outputs Low 

Outputs Disabled 86 
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Max Unit 

-1.2 V 

V 

V 

0.5 V 

0.1 mA 

20 !LA 

-0.5 mA 

-110 mA 

50 !LA 

-50 !LA 

mA 

mA 

mA 



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

Parameter From To Conditions 

TpLH Data AnyQ 
TPHL 

TPLH Enable AnyQ VCC = 4.5V to 5.5V 
RL = 500 n 

TPHL CL = 50pF 
TpZH 

TPZL Output 
AnyQ 

Control 
TpHZ 

TPLZ 

TpHL Preset AnyQ 

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

Logic Diagram 

1 ENABLE....!':!..' ...,;::_--. 

bg~f:8(-"-' -<>C>--+_---..., 

101 3 

102 4 

21 fijz 

10'-"=----+-+---; 

10.-"'----+-+---; 

'01-'------; 

2D,-"'----+-+---i 

203 9 

204 10 

15 20'4 

~:f~(~'-<>C>--+----~ 

2ENABlE...l':!..· -Doo--' 

1-151 

DM54ASBBO DM74ASBBO 

Min Typ Max Min Typ 

1 5.5 1 5.5 

1 4 1 4 

2 7 2 7 

1 5 1 5 

1 3.5 1 3.5 

1 5 1 5 

1 3.5 1 3.5 

1 5.5 1 5.5 

2 6 2 6 

Function Table 

PRE D EN 

x X X 
L X X 
H H H 
H L H 
H X L 

L ~ Low State. H - High State, X - Don't Care 
~ - High Impedance State _ 
00 - Previous Condition of Q 

ex 
H 
L 
L 
L 
L 

Max 
Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

Q 

Z 
L 
L 
H 

00 





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

LOAD CIRCUIT FOR 
BI-STATE 

TOTEM-POLE OUTPUTS 

INPUT~3.5V 
O.3V 

IN PHASE 
OUTPUT 

,-IPHL ~I______ VOH 

1.3V 

VOL 

-IPHL -I -'PLH-I 

°mt~~ -----..~'_I.3_V __ ...J:.E, VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTE: All input pulses are supplied by generators having the following characteristics: frequency - 1 MHz, ZOUT - 50 II, tr - tf - 2ns. 
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54AS230,231, 240, 241,242, 243, 244,245, 251, 253,257,258, 35 3,640,641,642,643,644,645,1240,1241,1242,1243, 
1244 

RI 500l! 

LOAD CIRCUIT FOR 
TRI-STATE OUTPUTS 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, TRI-STATE OUTPUTS 

INPUT~3.5V 
O.3V 

IN PHASE 
OUTPUT 

OUT 
OF PHASE 

OUTPUT 

.r-_-t-_
I
_
PH

-..:
L =-1------

1.3V 

VOH 

-IPHL -I -'PLH-I 

~VOL 
VOLTAGE WAVEFORMS 

PROPAGATION DELAY TIMES 

Parameter 51 SWitch Position 

TplH OPEN 

T pHl OPEN 

T pHZ OPEN 

TpZH OPEN 

TpLZ CLOSED 

Tp21 CLOSED 

NOTE: All input pulses are supplied by generators having the following characteristics: frequency = 1 MHz, ZOUT = 50 n, tr = tf = 2n5. 
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54AS74, 109, 112, 113, 114, 160, 161, 162, 163, 168, 169, 174, 175,273 

LOAD CIRCUIT FOR 
BI-STATE 

TOTEM-POLE OUTPUTS 

HIGH·LEVEL . ~
---3.5V 

PULSE I L3V L3V I 
-IW- O.3V 

I-Iw-I 35V 
LOW'LEVEL~JV IJV . 

PULSE 
----O.3V 

VOLTAGE WAVEFORMS 
PULSE WIDTHS 

I ,..--------3.5 
WITH RESPECT TO 1 3V 

POSITIVE TRANSITION . 
-------/- - - - - - - - -0.3 

REFERENCE I 
INPUT 

------_- - - - - - - - -3.5 
WITH RESPECT TO 

NEGATIVE TRANSITION jL3V 1- ISETUP 1 - _"--I-HO-LO-I ----

INPUT 

L3V 

\- 1 SETUP 0 -- IHOLOO 

L3V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

VoL 

INPUT ~-~~:----------- 3.5V 

~I'" ~D.3V 

IN PHASE 
OUTPUT 

-lpHL -I -'PLH-I 

OF PHASE 1.3V l.3V 

VOH 

VOL 

OUT~ 
OUTPUT _________ VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTE: All inpul pulses are supplied by generalors having Ihe following characteristics: frequency - 1 MHz, loUT - 50 n, Ir - If - 2ns. 
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54AS373,374, 533,534, 573,574, 575, 576, 577, 580,646,648,65 1,652,873,874,876,878,879,880 

,_------3.5 

PO~:~MW:~~lil~N 1.3V 
-------/- - - - - - - - -0.3 

REFERENCE 1 
INPUT 

------_- - - - - - - - -3.5 
WITH RESPECT TO 

NEGATIVE TRANSITION 11.3V 

I '--------0.3 

- ISfTUPI-- IHOLOI-I 

- - -VoH 
1.3V 1.3V 

IHOLO 0 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

INPUT~::: 

IN PHASE 
OUTPUT 

VOH 

VOL 

-IPHL -I -'PLH-I 
O~$~~9~ ----""'~ .... 3_V ___ ~E VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

Parameter S1 Switch Position 

TpLH OPEN 
TpHL OPEN 
TpHZ OPEN 
TpZH OPEN 
TPLZ CLOSED 
TpZL CLOSED 

CL 
50pF 

RI 50011 

R2 50011 

LOAD CIRCUIT FOR 
TRI-STATE OUTPUTS 

~
---3.5V 

HIGH·LEVEL . 

PULSE 11.3V 1.3V 1 
-tw- D.3V 

I_IW-I 3.5V 
LOW'LEVfL~.3V 1.3V 

PULSE 
----O.3V 

OUTPUT 
CONTROL 

VOLTAGE WAVEFORMS 
PULSE WIDTHS 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, TRI-STATE OUTPUTS 

NOTE: All inpul pulses are supplied by generalors having Ihe following characlerislics: frequency - 1 MHz, ZOUT - 50 II, Ir - If - 2ns. 
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0.025 
10.6351 

RAD 

0.290-0.320 0.160 

Physical Dimensions 
All dimensions in inches (millimeters) 

a.71B 
(19.81) 

~':.:'~'~ ... '" 
0.38a-0.3l0 (0.762) --- .AK 
1.2:~~_l 

JIcj'f 
0.065 

11.651) ~~ ________ ~~ 

1-
/";"'T r r·'so _~O.OD9-D.015 t--J 

~ ___ ~ (O.229-0~~:~~ -0.015 

0.326.!:~~ (O.162tO.381j ~ J 
~.255 ~:~:~) ~~: ±iD~D~~ TVP 

~O.020 

~' II 0018-0003 0.125(0.5081 
-- r--(O~57 '0:016) (3.115) MIN 

_ TYP MIN 

0.785 

NS Package N16E 
16-Lead Molded DIP (N) 

I 
0.310 

--+ (7,8741 

~~~~~~~~~~~ ~t~s 
0.291 

17.3911 
MAX 

~~nm~~r.n~~ 

0.025 

10.6351 
RAD 

0.160 

0.785 

MAX 0.310 1----·(19.9J9)~ 
16 15 14 13 12 11 10 9 ,(7.814) ---r- MAX GLASS 

0.291 

11.l91) 
MAX 

L...",-T::-r-T""""-;T"'r.'1r-r:T.,..,,-,r:;r-I---.-L 

EEB~I 
~0008-001J f ________ -['0203-03051 

I- ° 3B5'0 015 --I .!.'.""-
(9719 0635) (2540) ~I 

G~~ 0208 

I 
0290-0320 [1(4064) SEALANT (5.080) 

- (7366-8128) MAX MAX 0.020-0.010 

~OOOB-0012J~1 ~g~D'508-"77B1 
(0203-03051 

0050 

--I 0385'0015 I- iiZiDl I-j Lo.01B,o.0O1--11 0.125 
(9.779 -0.635) MAX (0.451 ·0.D51) - (3.175) 

MAX 
BOTH ENDS 

NS Package J14A 
14-Lead Cavity DIP (J) 

3-1 

D.l0D to.Ol0 MIN 

(2.540 to.254) 

NS Package J16A 
16-Lead Cavity DIP (J) 



0.025 
(0.635) 

RAo 

0.290-0.320 GLASS +----t-- , SEALANT I (7.366-8.128) t-----t-

r:-:-:~:-::J 0.310 (23.241) (7.874) 
MAX r AX 

18 11 1615141312 11 a ,citASS 

0.290 

(7.366) 
MAX 

'r.n~T""r.T-r.T"'1r:rr:T'"r.T--r::rl~ 

NS Package J18A 
18-Lead Cavity DIP (J) 

11 111 

0.125 

(3.175) 
MIN 

1 
0.025 RAD­

(0.635) 

0.280 
i7.112i" MAX 

~ 

GLASS 
SEALANT 

'r-r-r--r-r--r-~~g 10 J 
MAX 0.300 

GLASS (7.620) 

_I , 
0.020-0.070 

(0.508-1.778) 

MAX EITHER 0.040 - t1 
END (t.01G) 

11.100'0.010 
(2.540 '0.254) TVP 

NS Package J20B 
20-Lead Cavity DIP (J) 

I 
0.235 

(5.969) MAX 

I 
I 

0.125 
fi115) MIN 

I 

I 
0.600 

(15.240) 

r-=-,",,"-""'--=..J!!!U.:.:J....=-I.:-:J....I:.:J....=-"':J-J.!.:!I..-li ~t:ss 
n.02S 

(0.635) 
RAo 0.515-0.525 

L-~-r.~~~~~~~~~r.T~rr.~~-J(1J.oalr1J33'1 
0.200 

('.oaOI 
MAX 0.020-0.010 

1--- 0.590-0.620 1 

I r:::~)-----f II ~ · 0.008-0.012 J 
+0.025 (0.203-D.305) 

6.250 -0.015 0.060-0.100 

j'T~ 
f----- (15.875 +0.635)-------1 (1.524-2.54D) 

-iI.3R1 

I-- 0.100'0.010 ~ 
(2.540 to.254J 

! _11_ 0.018.:0.002 
~ 11(0.457:+;0.051) 

NS Package J24A 
24-Lead Cavity DIP (J) 
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0.125 

13.1751 
MIN 



0.300-0.l20 O.OlO 

(6.350'0.127) 

'-i;T-m-r'T1'""'r.'T""TI'T""!7T""'T'IT""~ 
(6.350'0.127) 

~"F.'i""r.i'i"'i':'i''''F.'i''9_~-'-

r~lf' '~J' ~ 
~ 0.020 

I 
10.229-0.3911 U-L ~~ 10.5091 I 0.075'0.015 O.Ola'O.OOl~ MIN 

• (1.905 '0.381) ~ (0.457 '0.076) (~~~5J 

0.030 

0.300-0.320 (~~6:) 

I~H 
~ 0009-001& 'J ~I --\-I 10229-0.3811 

. 1 . 0.075'0.015 

0.325 +~.:~: (1905 03811 

0.130-0.005 

'5: 
f- I 

=I 0.120 

1--1 L- 0.018 '0.003 ~ (OM~~8) 
I I (0.457'0.0761 Il.175) 

0.325 ~~::~: i2y~401 
(8.255 ~~:~:~) 

(a.255 :::~:~) 

0.300-0.320 

i7.i2o=iTzii 

Q.325:::~: 

(8.255 ~:~:~) 

0.300-0.320 

i7.i2o=iTzii 

I 0.345 I 
1---18.7531 -~ 

MAX 

NS Package N14A 
l4-Lead Molded DIP IN) 

O.OlO 
10.7621 
MAX 0.085 

0.040 

0.030 
10.7621 
MAX 

11.6511 ,....--.------:..:.:.-++---. 

10.229-0.3811 ~ TI 
0.025fO.015 

10.535'0.3811 - tuo J 
12.5401 . 

TV. 

I_II 0.01.,0.003 

~ 1- 10.457,0.0761 

0.092 
12.3371 

OIA NOM 

PIN NO. llDENT 

NS Package N l8A 
l8-Lead Molded DIP IN) 

0.040 
11.0181-

TV. 
0.130 -0.005 0.092 

12.3371 
DIA NOM 

I~-I 
1-12.540 -0.2541 

=L 0.l20 

I II 0.12510.5081 
t-~--I_ 13.1751 MIN 

10.457'0.0751 MIN 

NS Package N20A 
20-Lead Molded DIP IN) 

3-3 

0.100 
(2.5401-­
TV. 

NS Package N16A 
l6-Lead Molded DIP IN) 

0.170 

122.1II11~ 
MAX 

15 14 1:1 12 11 

MI. 

.-
0,250'0.005 

15.350 '0.1271 

I:F.;::;;;;::;:;;::::;:;:;:=;;;:;:::;:;:;:::;:;:;:::;;;::;;;;I~ 

0.090 
-12.2881 

NOM 



0.600-0.620 
(15.24-15.748) --._.-

0.009-0.015 
(0.229-0.381) 

0.030 

0.062 

11.575) 
"AD 

1.270 

1 
0.540 ·0.005 

(13.716·0.127) 

~~~J 
am O~ (19ii5) - 01600005 

~Wm4ffi~*{r: 0009-0015 I ~ I 
(0229-0381) 0015 

0075 0015 0100 00180003 (OJal) 
(19050381)- 1-- -I ~(2540) -1f-- (0457 0076) ~ MIN 

TVP (~~~5) 

NS Package N24A 
24-Lead Molded DIP (N) 

0.l1li2 
(2.337) 

rnA 

1.270 
1~-----(3~:)------I 

1 2 3 4 5 ti 1 8 9 1011 12 

I~ 325 :~::)+-=-----1 
,.255 -0381 

NS Package N24C 
24-Lead Molded DIP (N) 

~ RAD,tI--------~ MAX :~ (0.635) m.m 

-t 24232221201918 @Jrw@l[i4Jy 

0.315 MAX 0.295 
(B.OO1) GLASS (J.49J) MAX 

Jl 

1'1100'0010 I I 
(2.54 '0.254)-- I---

m 

NS Package J24F 
24-Lead CERDIP (J) 
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