




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































’AS651 Switching Characteristics over recommended operating free air temperature range (Note 1)

Symbol Parameter Conditions From To Min Max Units
fmax Maximum Clock Frequency Vce = 4.5Vt0 5.5V 90 MHz
tPLH Propagation Delay Time Ry = Rz = 5000
Low to High Level Output CL = 50pF 2 85 ns
CBA or CAB AorB
tpHL Propagation Delay Time 2 9 ns
High to Low Level Output
tPLH Propagation Delay Time
Low to High Level Output 2 8 ns
AorB BorA
tpHL Propagation Delay Time 4 7 ns
High to Low Level Output
tPLH Propagation Delay Time
. 2 1 ns
Low to High Level Output SBA or SAB AorB
or
tPHL Propagation Delay Time (Note 2) 2 9 ns
High to Low Level Output
tpzH Output Enable Time
to High Level Output 2 10 ns
tpzL Output Enable Time
to Low Level Output _ 3 16 ns
Enable GBA A
tpHz Output Disable Time 2 9 ns
from High Level Output
tpLz Output Disable Time 5 9 ns
from Low Level Output
tpzH Outr.)ut Disable Time 3 1" ns
to High Level Output
en |t i BERE
i Enable GAB | B
tpHZ Output Disable Time
from High Level Output 2 10 ne
tpLz Output Disable Time 2 1 ns

from Low Level Output

Note 1: See Section 1 for test waveforms and output load.
Note 2: These parameters are measured with the internal output state of the storage register opposite to that of the bus input.
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DM74AS651/DM74AS652

’AS652 Switching Characteristics over recommended operating free air temperature range (Note 1)

Symbol Parameter Conditions From To Min Max Units
fmAX Maximum Clock Frequency | Vgc = 4.5V to 5.5V 90 MHz
tpLH Propagation Delay Time 21 = gg =Fs°°“ ) 65 s
N L = p B
Low to High Level Output CBA or CAB AorB
tpHL Propagation Delay Time 2 9 ns
High to Low Level Output
tPLH Propagation Delay Time 2 9 ns
Low to High Level Output
AorB BorA
tPHL Propagation Delay Time 1 7 ns
High to Low Level Output
tPLH Propagation Delay Time 2 11 ns
Low to High Level Output
SBA or SAB AorB
tPHL Propagation Delay Time 2 9 ns
High to Low Level Output
tpzH Output Enable Time
to High Level Output 2 10 ns
tpzL Output Enable Time 3 16 ns
to Low Level Output Enable GBA A
tPHZ Output Disable Time 2 9 ns
from High Level Output
tpLz Output Disable Time 2 9 ns
from Low Level Output
tpzH Output Disable Time 3 1 ns
to High Level Output
tpzL Output Disable Time
to Low Level Output 8 16 ns
Enable GAB | B
tPHZ Output Disable Time
from High Level Output 2 10 ns
tpLz Output Disable Time 2 ” ns

from Low Level Output

Note 1: See Section 1 for test waveforms and output load.
Note 2: These parameters are measured with the internal output state of the storage register opposite to that of the bus input.
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Schematics of Inputs and Outputs

Equivalent of All Other Inputs Typical of All’AS651, ’AS652 Outputs
vee vee

SR
> Re
g eq

INPUT —4

L

Block Diagram

OouTPUT

¢S9SVY.INA/1S9SVYLING

TL/F/6325-5
TL/F/6325-4

’AS651

3
GAB ——l() >o——Dc
23
con 222; >o
SBA
1
o <[>0
2
saa -2
R ! RN IpnpyOUPI 05 U I [PPIPIOIOIPIDRPIPRPPION P
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L} D —e )
[} ]
' ok Jo— '
] 1 < '
L} ~ Q L}
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At <+ ]
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] L M
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[) < ]
' o> CLK | < '
' Q [
] (]
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] | ]
[} ]
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DM74AS651/DM74AS652

Block Diagram (continued)

[>o

'AS652

2
SBA @ .
rdeleccccccccccccaddebteccccccccaaaadal,
] 1 OF 8 CHANNELS '
: of— | |
' _ck <Jo—+ '
L} 01 Q L]
. [}
@ ! I '
Al >
: <t e
] ™y
' D '
' o> CLK_ < '
] (] e, ]
[} L]
L}
. Dc | :
] ]
[} )
L B D R N X b booccocccvsvcsccscandekd
vy vVvVYVYY vy
TO 7 OTHER CHANNELS
TL/F/6325-3
Function Table
INPUTS DATA/O* OPERATION OR FUNCTION
GAB |GBA | CAB CBA | SAB SBA | A1 THRU A8 | B1 THRU B8 'AS651 'AS652
L H |HorL HorL| X X Isolation Isolation
L H T 1T X X Input nput 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 HorL| X H P P Stored BDatatoABus | Stored B Data to A Bus
H H X X L X Input Output Real Time A Data to B Bus | Real Time A Data to B Bus
H H [HorL X H X P Stored A Data to B Bus Stored A Data B Bus
Stored A Data to B Bus Stored A Data to B Bus
H | L |HorL Hork| H H | Output Output | ¢ Stored B Datato A Bus | & Stored B Data to A Bus
X H T HorL| X X Input Unspecified* | Store A, Hold B Store A, Hold B
H H T T | x(n X Input Output Store A in both registers | Store A in both registers
L X |[HorL 0 X X | Unspecified* Input Hold A, Store B Hold A, Store B
L L T T X X Output Input Store B in both registers | Store B in both registers

Note 1: If the select control is low, the clocks can occur simultaneously. If the select control is high, the clocks must be staggered in order to load both registers.
H—high level L—low level X—irrelevant T —low-to-high 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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DM74AS804B Hex 2-Input NAND Drivers

General Description

These devices contain six independent drivers, each of
which performs the logic NAND function. Each driver has
increased output drive capability to allow the driving of high
capacitive loads.

Features

m Switching specifications at 50 pF

m Switching specifications guaranteed over full tempera-
ture and Vg range

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

m Functionally and pin for pin compatible with advanced
low power Schottky TTL counterpart

Connection Diagram

Dual-In-Line Package

we 8 oA o s 5 R ST S
K 19 | 17 s 5 1 w2 n
1 2 |3 4 [5 |6 7 e le |0
A 8 Iy R L 2 S B )

TL/F/6326-1

Order Number DM74AS804BN
See NS Package Number N20A*

Function Table
Y = AB
Inputs Output
A B Y
L L H
L H H
H L H
H H L
= High Logic Level

= Low Logic Level

*Contact your local NSC representative about surface mount (M) package availability.
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DM74AS804B

Absolute Maximum Ratings

If Military/Aerospace specified devices are required,
contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

Supply Voltage v
Input Voltage A%
Operating Free Air Temperature Range 0°Cto +70°C
Storage Temperature Range —65°Cto +150°C

Recommended Operating Conditions

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

Symbol Parameter Min Nom Max Units
Vee Supply Voltage 4.5 5 55 Vv
VIH High Level Input Voltage 2 )
ViL Low Level Input Voltage 0.8 \
IoH High Level Output Current —48 mA
loL Low Level Output Current 48 mA
TA Free Air Operating Temperature 0 70 °C
Electrical Characteristics ;
over recommended operating free air temperature range. All typical values are measured at Voo = 5V, Ta = 25°C.
Symbol Parameter Conditions Min Typ Max Units
Vik Input Clamp Voltage Vcc = 4.5V, = —18 mA -1.2 v
VoH High Level Output loH = —2mA, Voo = 4.5Vto 5.5V Vec — 2
Voltage lo = —3mA, Voo = 4.5V 2.4 v
lon = Max, Vgc = 4.5V 2
VoL \L/Z‘::a l:evel Output xlc‘;:;= 2tsv, loL = Max 0.35 05 v
] Input Current @ Vec = 5.5V, Vg =7V 04 mA
Max Input Voltage
liH High Level Input Current Vcc = 5.5V, Vi = 2.7V 20 BA
IiL Low Level Input Current Vee = 5.5V, V) = 0.4V —05 mA
lo Output Drive Current Vge = 5.5V, Vg = 2.25V —50 —-135 —200 mA
Icc Supply Current Voo = 5.5V Outputs High 3.5 5 mA
Outputs Low 16 27 mA
Switching Characteristics over recommended operating free air temperature range (Note 1)
Symbol Parameter Conditions Min Max Units
tPLH Propagation Delay Time Vce = 4.5Vt0 5.5V 1 4 ns
Low to High Level Output RL = 500Q
tPHL Propagation Delay Time G = 50pF 1 4 ns
High to Low Level Output

Note 1: See Section 1 for test waveforms and output load.
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DM74AS805B Hex 2-Input NOR Drivers

General Description

These devices contain six independent drivers, each of
which performs the logic NOR function. Each driver has in-
creased output drive capability to allow the driving of high
capacitive loads.

Features

m Switching specifications at 50 pF

m Switching specifications guaranteed over full tempera-
ture and Vg range

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

m Functionally and pin for pin compatible with advanced
low power Schottky TTL counterpart

Connection Diagram

Dual-In-Line Package

e 6 oA 6 8  sA 5 ® a4y

|20 w e | 6 s e I A O
I |2 B a Is |6 1 E E o

i TRt n B VA BB N

TL/F/6327-1

Order Number DM74AS805BWM or DM74AS805BN
See NS Package Number M20B or N20A

Function Table
Y=A+B
Inputs Output
A B Y
L L H
L H L
H L L
H H L

H = High Logic Level

L = Low Logic Level
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DM74AS805B

Absolute Maximum Ratings

If Military/Aerospace specified devices are required,
contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

Supply Voltage v
Input Voltage v
Operating Free Air Temperature Range 0°Cto +70°C
Storage Temperature Range —65°Cto +150°C

Recommended Operating Conditions

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

Symbol Parameter Min Nom Max Units
Vee Supply Voltage 4.5 5 5.5 v
VIH High Level Input Voltage 2 v
ViL Low Level Input Voltage 0.8 v
loH High Level Output Current —48 mA
loL Low Level Output Current 48 mA
TA Free Air Operating Temperature 0 70 °C
Electrical Characteristics
over recommended operating free air temperature range. All typical values are measured at Vog = 5V, Tp = 25°C.
Symbol Parameter Conditions Min Typ Max Units
Vik Input Clamp Voltage Veg = 4.5V, ]| = —18 mA -1.2 Vv
VoH High Level Output lon = —2mA, Vo = 4.5Vto 5.5V Vee — 2
Voltage lot = —3mA, Ve = 4.5V 2.4 v
lon = Max, Vgg = 4.5V 2
VoL Low Level Output Ve = 4.5V, loL = Max 0.35 05 v
Voltage
Iy Input Current @ Vee = 5.5V, Vi = 7V 01 mA
Max Input Voltage
I High Level Input Current Vec = 6.5V, Viy = 2.7V 20 pA
TR Low Level Input Current Vee = 5.5V, V)L = 0.4V -0.5 mA
lo Output Drive Current Voo = 6.5V, Vo = 2.25V —50 —135 —200 mA
Icc Supply Current Vce = 5.5V Outputs High 6.5 10 mA
Outputs Low 18 32 mA
Switching Characteristics over recommended operating free air temperature range (Note 1)
Symbol Parameter Conditions Min Max Units
tPLH Propagation Delay Time Vce = 4.5Vt0 5.5V 1 43 ns
Low to High Level Output RL = 500Q
tpHL Propagation Delay Time CL = 50pF ; 43 ns
High to Low Level Output ’

Note 1: See Section 1 for test waveforms and output load.
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DM74AS808B Hex 2-Input AND Driver

General Description

This device contains six independent drivers, each of which
performs the logic AND function. Each driver has increased
output drive capability to allow the driving of high capacitive
loads.

Features

B Switching specifications at 50 pF

m Switching specifications guaranteed over full tempera-
ture and Vgc range

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

m Functionally and pin for pin compatible with advanced
low power Schottky TTL counterpart

Connection Diagram

Dual-In-Line Package

vee 68 64 oY 58 5 5 a a av
|20 9 s 1 w6 Jis 1a FI T T

1 |2 B 4 [s 8 7 |e |9 [0
" 18 Wy 2 2 2 3 3 ¥ GND

TL/F/6328-1

Order Number DM74AS808BWM or DM74AS808BN
See NS Package Number M20B or N20A

Function Table
Y = AB
Inputs Output
A B Y
L L L
L H L
H L L
H H H
High Logic Level

H=
L=

Low Logic Level
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DM74AS808B

Absolute Maximum Ratings

If Military/Aerospace specified devices are required,
contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

Supply Voltage ™
Input Voltage 4
Operating Free Air Temperature Range 0°Cto +70°C
Storage Temperature Range —65°Cto +150°C

Recommended Operating Conditions

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

Symbol Parameter Min Nom Max Units
Ve Supply Voltage 45 5 5.5 \
ViH High Level Input Voltage 2 \)
ViL Low Level Input Voltage 0.8 "
loH High Level Output Current —48 mA
loL Low Level Output Current 48 mA
Ta Free Air Operating Temperature 0 70 °C
Electrical Characteristics
over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Tp = 25°C.
Symbol Parameter Conditions Min Typ Max Units
Vik Input Clamp Voltage Voo = 4.5V,l|= —18 mA -1.2 \
VoH High Level Output loH = —2mA, Vgg = 4.5Vt0 5.5V Voo — 2
Voltage lon = —3mA, Vog = 4.5V 2.4 v
lon = Max, Vgg = 4.5V 2
VoL Low Level Output Ve = 4.5V, loL = Max 0.35 05 v
Voltage
h Input Current @ Vcc = 55V, VIg =7V 0.1 mA
Max Input Voltage
I High Level Input Current Vec = 5.5V, Vi = 2.7V 20 pA
i Low Level Input Current Vcc = 5.5V, VL = 0.4V -05 mA
lo Output Drive Current Voo = 5.5V,Vo = 225V | —~50 -135 | —200 mA
Icc Supply Current Vce = 5.5V Outputs High 8 13 mA
Outputs Low 20 33 mA
Switching Characteristics over recommended operating free air temperature range (Note 1)
Symbol Parameter Conditions Min Max Units
tPLH Propagation Delay Time Vcc = 4.5V 10 5.5V 3 6 ns
Low to High Level Output RL = 5000
tPHL Propagation Delay Time Cu = 50pF ] 6 ns
High to Low Level Output

Note 1: See Section 1 for test waveforms and output load.
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DM74AS810 Quad 2-Input Exclusive-NOR Gate

General Description

This device contains four independent gates each of which
performs the logic exclusive-NOR function.

process

low power Schottky TTL counterpart

m Advanced oxide-isolated, ion-implanted Schottky TTL

m Functionally and pin for pin compatible with advanced

ml AC performance over advanced low power
Features mproved performance over adv. p

Schottky counterparts

m Switching specifications at 50 pF m PNP input design reduces input loading

m Switching specifications guaranteed over full tempera-
ture and Vg range

Connection Diagram

Dual-In-Line Package
Vcc B4 A4 Y4 B3 A3 Y3
19 |13 |12 Jir Jio o e

D

IEIRE | 4 |5 e |7
A1 B! Y1 A2 B2 Y2 GND
TL/F/6724-1
Order Number DM74AS810N

See NS Package Number N14A*

Function Table

Y=AoB
Inputs Output
A B Y
L L H
L H L
H L L
H H H

H = High Logic Level, L = Low Logic Level

*Contact your local NSC representative about surface mount (M) package availability.
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DM74AS810

Absolute Maximum Ratings

If Military/Aerospace specified devices are required,
contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

Supply Voltage ; A
Input Voltage N
Operating Free Air Temperature Range 0°Cto +70°C
Storage Temperature Range —65°Cto +150°C

Recommended Operating Conditions

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

Symbol Parameter Min Nom Max Units
Vece Supply Voltage 4.75 5 5.25 \"
ViH High Level Input Voltage 2 v
ViL Low Level Input Voltage 0.8 \'
loH High Level Output Current -2 mA
loL Low Level Output Current 20 mA
Ta Free Air Operating Temperature 0 70 °C

Electrical Characteristics over recommended operating free air temperature (unless otherwise noted)

Symbol Parameter Conditions Min Typ Max Units
(Note 1)

' Input Clamp Voltage Vec = Min, | = —18 mA -1.2 \
VoH High Level Output Vce = 4.5Vto 5.5V _

Voltage lon = Max Veg — 2V 3.4 v
VoL Low Level Output Ve = Min, lop. = Max

Voltage ViH = Min, V). = Max 035 05 v
I Input Current @ Max Vce = Max, V| = 5.5V

0.1 mA

Input Voltage
iH High Level Input Current Vce = Max, V) = 2.7V 20 pA
i Low Level Input Current Vce = Max, V| = 0.5V -0.5 mA
lo Output Drive Current Vce = Max, Vo = 2.25V —30 —-112 mA
lccH Supply Current with Vce = Max

Outputs High (Note 3) 18 26 mA
lcoL Supply Current with Vce = Max

Outputs Low (Note2) - 2 36 mA

Note 1: All typicals are at Vg = 5V, Tp = 25°C.

Note 2: Icc, is measured with all outputs open, one input of each gate at 4.5V, and the other inputs grounded.

Note 3: Iccy is measured with all outputs open and all inputs at 4.5V.




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

Symbol Parameter Conditions Min Max Units

tPLH Propagation Delay Time Other Input Low 1 65 ns
Low to High Level Output Vcc = 4.5Vt0 5.5V ’

tPHL Propagation Delay Time Ru B 5000 ; 65 ns
High to Low Level Output CL = 50pF ’

tPLH Propagation Delay Time Other Input High 5 7 ns
Low to High Level Output Voo = 4.5Vt05.5V

tPHL Propagation Delay Time R = 5000

Cp = 50 pF 2 7 ns

High to Low Level Output

Note 1: See Section 1 for test waveforms and output load.
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DM74AS811 Quad 2-Input Exclusive-NOR Gates

with Open-Collector Outputs

General Description

This device contains four independent gates, each of which
performs the logic exclusive-NOR function. The open-col-
lector outputs require external pull-up resistors for proper
logical operation.

Pull-Up Resistor Equations
Vce (Min) — VoH

R =
MAX ™ N1 (lor) + N2 (1)
e Vee (max) — Vol
MIN =

loL — N3 (i)
Where: N4 (lon) = total maximum output high current for all
outputs tied to pull-up resistor
N2 (l)g) = total maximum input high current for all
inputs tied to pull-up resistor

N3 (i) = total maximum input low current for all in-
puts tied to pull-up resistor

Features

m Switching specifications at 50 pF

m Switching specifications guaranteed over full tempera-
ture and Vg range

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

® Functionally and pin for pin compatible with advanced
low power Schottky TTL counterpart

| Improved AC performance over advanced low power
Schottky counterparts

| Open collector outputs for wired AND cascading

® PNP input design reduces input loading

Connection Diagram

Dual-In-Line Package

Vec B4 A4 Y4 B3 A3 Y3
J1a |13 Ji2 |11 Jio s s
B 2 |3 e |s & |7
Al B1 YT A2 B2 Y2 G
Order Number DM74ALS811N

See NS Package Number N14A*

Function Table

Y=AoB

Inputs Output
A B Y
L L H
L H L
H L L
H H - H
High Logic Level

H=
L=

-

ow Logic Level

*Contact your local NSC representative about surface mount (M) package availability.
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Absolute Maximum Ratings

If Military/Aerospace specified devices are required,
contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

Supply Voltage v
Input Voltage v
Off State Output Voltage v
Operating Free Air Temperature Range 0°Cto +70°C

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

Recommended Operating Conditions

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

Symbol Parameter Min Nom Max Units
Vee Supply Voltage 4.5 5 55 \
ViH High Level Input Voltage 2 \
ViL Low Level Input Voltage 0.8 \"
VOoH High Level Output Voltage 5.5 \"
loL Low Level Output Current 20 mA
Ta Free Air Operating Temperature 0 70 °C

Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted)

. Typ .
by
Symbol Parameter Conditions Min (Note 1) Max Units
Vik Input Clamp Voltage Vec = Min, || = —18 mA -1.2 \"
IceEx High Level Output Current Vce = Min, Vo = 5.5V 100 A
Current ViL = Max, Vjy = Min ’*
VoL Low Level Output Vce = Min, lo. = Max
Voltage Vi4 = Min, Vj_ = Max 0.3 05 v
Iy Input Current @ Max Vee = Max, V| = 7V 0.1 mA
Input Voltage
IiH High Level Input Current Vcc = Max, V| = 2.7V 20 pA
lccH Supply Current with Vcc = Max
Outputs High (Note 3) 196 2 mA
lccL Supply Current with Vcc = Max
Outputs Low (Note 2) 25 36 mA
Note 1: All typicals are at Voo = 5V, Tp = 25°C.
Note 2: Iccy is measured with all outputs open, one input of each at 4.5V, and the other inputs grounded.
Note 3: Iccy is measured with all outputs open and all inputs at 4.5V.
Switching Characteristics over recommended operating free air temperature range (Note 4)
Symbol Parameter Conditions Min Max Units
tPLH Propagation Delay Time Other Input Low 5 45 ns
Low to High Level Output Vecc = 4.5Vt0 5.5V
. ) Ry = 500Q
tPHL Propagation Delay Time _ 1 85 ns
High to Low Level Output CL = 50pF )
tPLH Propagation Delay Time Other Input High 5 45 ns
Low to High Level Output Vcc = 4.5Vto 5.5V
tPHL Propagation Delay Time RL = 5000
C_ = 50 pF 2 9 ns

High to Low Level Output

Note 4: See Section 1 for test waveforms and output load.

3-169

LL8SVPZNG



DM74AS832B

National
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DM74AS832B Hex 2-Input OR Drivers

General Description

These devices contain six independent drivers, each of
which performs the logic OR function. Each driver has in-
creased output drive capability to allow the driving of high
capacitive loads.

Features

m Switching specifications at 50 pF

m Switching specifications guaranteed over full tempera-
ture and Vg range

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

m Functionally and pin for pin compatible with Schottky
and low power Schottky TTL counterpart

m Improved AC performance over Schottky and low pow-
er Schottky counterparts

Connection Diagram

Dual-In-Line Package

vt 6 6A & s sA 5 ®  w a
| w e " 6 s 1 3 e |n
1 FERE a s e R EDERE 10

" B A B M BN GND

TL/F/6329-1

Order Number DM74AS832BWM or DM74AS832BN
See NS Package Number M20B or N20A

Function Table

Y=A+8B
Inputs Output
A B Y
L L L
L H H
H L H
H H H

H = High Logic Level

L = Low Logic Level
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Absolute Maximum Ratings

If Military/Aerospace specified devices are required,
contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

Supply Voltage v
Input Voltage v
Operating Free Air Temperature Range 0°Cto +70°C
Storage Temperature Range —65°Cto +150°C

Recommended Operating Conditions

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

Symbol Parameter Min Nom Max Units
Vee Supply Voltage 4.5 5 55 '
VIH High Level Input Voltage 2 \
ViL Low Level Input Voltage 0.8 Vv
loH High Level Output Current —48 mA
loL Low Level Output Current 48 mA
Ta Free Air Operating Temperature 0 70 °C
Electrical Characteristics
over recommended operating free air temperature range. Al typical values are measured at Voc = 5V, Tp = 25°C.
Symbol Parameter Conditions Min Typ Max Units
Vik Input Clamp Voltage Vec = 4.5V, = —18 mA -1.2 \"
VoH High Level Output loH = —2mA,Vgc = 45Vt0 5.5V Vo — 2
Voltage lo = —3MA, Vg = 4.5V 2.4 v
lon = Max, Vgc = 4.5V 2
VoL Low Level Output Vce = 4.5V, oL = Max 0.35 05 v
Voltage
Iy Input Current at Max Voe = 5.5V, Viy = 7V 0.1 mA
Input Voltage
i High Level Input Current Vcc = 5.5V, Vg = 2.7V 20 MA
IR Low Level Input Current Ve = 5.5V, V)L = 0.4V -0.5 mA
lo Output Drive Current Vee = 5.5V, Vp = 2.25V —50 —135 —200 mA
lcc Supply Current Vce = 5.5V Outputs High 1 17 mA
Outputs Low 22 36 mA
Switching Characteristics over recommended operating free air temperature range (Note 1)
Symbol Parameter Conditions Min Max Units
tpLH Propagation Delay Time Vec = 4.5Vto 5.5V 4 6.3 ns
Low to High Level Output Ry = 500Q
tPHL Propagation Delay Time CL = 50pF ] 63 ns
High to Low Level Output

Note 1: See Section 1 for test waveforms and output load.
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DM74AS873

National
Semiconductor
Corporation

DM74AS873 Dual 4-Bit D-Type
Transparent Latches with TRI-STATE® Outputs

General Description

These dual 4-bit registers feature totem-pole TRI-STATE
outputs designed specifically for driving highly-capacitive or
relatively low-impedance loads. The high-impedance 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 AS873 are transparent D-type
latches meaning that while the enable (G) is high the Q
outputs 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.

The pinout is arranged to ease printed circuit board layout.
All data inputs are on one side of the package while all
outputs are on the other side.

Features

m Switching specifications at 50 pF

m Switching specifications guaranteed over full tempera-
ture and Vg range

W Advanced oxide-isolated, ion-implanted Schottky TTL
process )

m TRI-STATE buffer-type outputs drive bus lines directly

W Space Saving 300 Mil Wide Package

W Bus structured pinout

Connection Diagram

Dual-In-Line Package

ENABLE ENABLE
cc 16 11 102 103 104 201 202 203 204 26 20R
] 23| 2 21 20 19 18 17 16 5] 1s] 13
1 1
G Q ) G Q [ [ Q Q G Q
ok 0 oc| ek o oc] Jetro oc] fero oc| Jerp oc| Jetrp oc] fer b oc] ek oc
11 111 111 ] I I D N N N I N | |
$ g M I W B W 5 \ 1 )\ 1 T
1] 2] 3 4 5 6 7 8 9 o]  u| 2]
1R 10C  1D1 102 1D3 1D4 201 202 203 204  20C  GND
TL/F/6330-1

Order Number DM74AS873NT
See NS Package Number N24C
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Absolute Maximum Ratings

If Military/Aerospace specified devices are required,
contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

Supply Voltage v
Input Voltage e
Voltage Applied to Disabled Output 5.5V

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

Operating Free Air Temperature Range
Storage Temperature Range

0°Cto +70°C

—65°Cto +150°C

Recommended Operating Conditions

Symbol Parameter Min Nom Max Units
Vee Supply Voltage 4.5 5 5.5 1
ViH High Level Input Voltage 2 \
ViL Low Level Input Voltage 0.8 Vv
loH High Level Output Current —15 mA
loL Low Level Output Current 48 mA
tw Pulse Width Enable High 5.5 ns
Clear Low 3.5
tsy Data Setup Time 2] ns
ty Data Hold Time 3] ns
Ta Free Air Operating Temperature 0 70 °C
The (1) arrow indicates the negative edge of the enable is used for reference.
Electrical Characteristics
over recommended operating free air temperature range. All typical values are measured at Vog = 5V, Tp = 25°C.
Symbol Parameter Conditions Min Typ Max Units
Vik Input Clamp Voltage Voc = 4.5V, lj = —18 mA —-1.2 \
VoH High Level Output Ve = 4.5V, V)L = Max 24 3.3 Vv
Voltage loq = Max
loH = —2mA, Vgc = 4.5V t0 5.5V Vee —2 \%
VoL Low Level Output Vcc_= 4.5V, Vi = 2V 035 05 v
Voltage loL = Max
Iy Input Current at Max Vce = 5.5V, Vi = 7V 0.4 mA
Input Voltage
I High Level Input Current Vog = 5.5V, Vg = 2.7V 20 pA
i Low Level Input Current Voo = 5.5V, Vi = 0.4V —0.5 mA
lo Output Drive Current Vee = 5.5V, Vo = 2.25V —30 —112 mA
lozH Off-State Output Curren?, Veg = 5.5V, Vi = 2V 50 A
High Level Voltage Applied Vo = 2.7V
lozL Off-State Output Curren_t, Ve = 5.5V, Vg = 2V —50 A
Low Level Voltage Applied Vo = 0.4V
lcc Supply Current Veg = 5.5V Outputs High 68 110 mA
Outputs Open Outputs Low 67 109 mA
Outputs Disabled 80 129 mA

3-173

€.8SYYZINA




DM74AS873

Switching Characteristics
over recommended operating free air temperature range (Note 1). All typical values are measured at Vcc = 5V, Tp = 25°C.

Symbol Parameter Conditions From To Min Max Units
tPLH Propagation Delay Time Vce = 4.5Vt0 5.5V
Low to High Level Output | Ry = 5000 Data Any Q 8 65 ns
- - CL = 50 pF
tPHL Propagation Delay Time
High to Low Level Output Data AnyQ 3 6 ns
tPLH Propagation Delay Time
Low to High Level Output Enable Any Q 6 15 ns
tPHL Propagation Delay Time
High to Low Level Output Enable Any Q 4 75 ns
tpzH Output Enable Time Output
to High Level Output Control AnyQ 2 6.5 ns
tpzL Output Enable Time Output
to Low Level Output Control Any Q 4 95 ns
tPHZ Output Disable Time Output
from High Level Output Control Any Q 2 65 ns
tpLz Output Disable Time Output
from Low Level Output Control Any Q 2 75 ns
tPHL Propagation Delay Time
High to Low Level Output Clear Any Q 8 8.5 ns
Note 1: See Section 1 for test waveforms and output load.
Function Table
Inputs Output
CLR D EN oc Q
X X X H 4
L X X L L
H H H L H
H L H L L
H X L L Qo

L = Low State, H = High State, X = Don’t Care
Z = High Impedance State
Qp = Previous Condition of Q
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DM74AS874

National
Semiconductor
Corporation

DM74AS874 Dual 4-Bit D-Type

Edge-Triggered Flip-Flops

General Description

These dual 4-bit inverting registers feature totem-pole TRI-
STATE® outputs designed specifically for driving highly-ca-
pacitive or relatively low-impedance loads. The high-imped-
ance state and increased high-logic-level drive provide
these registers with the capability of being connected direct-
ly 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 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.

The pinout is arranged to ease printed circuit board layout.
All data inputs are on one side of the package, while all
outputs are on the other side.

Features

® Switching specifications at 50 pF

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

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

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

W Space saving 300 mil wide package

W Bus structured pinout

Connection Diagram

Dual-In-Line Package

Ve 1cLk 101 102 103 104 2Q1 202 203 204 2Lk 2CIR
u| | 2 21 20 19 18 17 16 5] 4] 13
A\ \% A\ Vv \Y \Y4 \Y%4 \Y4
CLK @ CLK @ CLK e CLK @ CLK @ CLK e CLK @ ME
ctRD oc] Jctrp oc| Jetrb oc] Jetrp oc] ferp oc| JcrD oc| JerD oc| JcR b oC
11 111 Y11 ] | cer rrr rrrl |
$ é T i 1 e
1| 2] 3 4 5 6 7 8 9 w]  u] 12|
1CLR  10C 101 102 1D3 104 201 202 203 2D4 20C  GND
TL/F/6331-1
Order Number DM74AS874NT
See NS Package Number N24C*
J

*Contact your local NSC representative about surface mount (M) package availability.
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Absolute Maximum Ratings

If Military/Aerospace specified devices are required,
contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

Supply Voltage v
Input Voltage v
Voltage Applied to Disabled Output 5.5V
Operating Free Air Temperature Range 0°Cto +70°C
Storage Temperature Range —65°Cto +150°C

Recommended Operating Conditions

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

Symbol Parameter Min Nom Max Units
Vee Supply Voltage 4.5 5 5.5 v
ViH High Level Input Voltage 2 \"
ViL Low Level Input Voltage 0.8 \"
loH High Level Output Current —-15 mA
loL Low Level Output Current 48 mA
foLk Clock Frequency 0 80 MHz
twoLk Width of Clock Pulse High 3 ns
Low 6
tWoLr Width of Clear Pulse Low 2 ns
tsu Setup Time Data 417 ns
Clear Inactive 57
th Data Hold Time 11 ns
Ta Free Air Operating Temperature 0 70 °C
The (T) arrow indicates the positive edge of the Clock is used for reference.
Electrical Characteristics
over recommended operating free air temperature range. All typical values are measured at Vg = 5V, Ta = 25°C.
Symbol Parameter Conditions Min Typ Max Units
Vik Input Clamp Voltage Ve = 45V, = —18 mA —-1.2 \
VoH High Level Output Vce = 4.5V, V)L = V)L Max, 2.4 33
Voltage loH = Max \Y
loH = —2mA, Vgc = 4.5V to 5.5V Voe — 2
VoL \L/c;wlrtlal.geevel Output ?g,-c= I:A?(V, ViH =2V, 0.35 05 v
h Input Current at Max Vec = 5.5V, Vi =7V 0.1 mA
Input Voltage
i High Level input Current Vee = 5.5V, V| = 2.7V 20 nA
e Low Level Input Current Vce = 5.5V, ViL = 0.4V —0.5 mA
lo Output Drive Current Vee = 6.5V, Vg = 2.25V —30 —-112 mA
lozH Off-State Output Current, Ve = 5.5V, Vg = 2V,
High Level Voltage Vo = 2.7V, 50 pA
Applied
lozL Off-State Output Current, Veoc = 5.5V, Vip = 2V,
Low Level Voltage Vo = 0.4V —50 pA
Applied
lcc Supply Current Vee = 5.5V Outputs High 82 133
Outputs Open Outputs Low 92 149 mA
Outputs Disabled 100 160
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SWitChing Characteristics over recommended operating free air temperature range (Note 1)

DM74AS874

Symbol Parameter Conditions From To Min Max Units

fMAX Maximum Clock Frequency Voo = 4.5Vt0 5.5V 80 MHz

tPLH Propagation Delay Time R i 5004 Clock Any Q 3 85 ns
Low to High Level Output G = 50pF )

tPHL Propagation Delay Time Clock Any Q 4 105 ns
High to Low Level Output ’

tpzH Output Enable Time Output Any Q 2 7 ns
to High Level Output Control

tpzL Output Enable Time Output Any Q 3 105 ns
to Low Level Output Control ’

tPHZ Output Disable Time Output Any Q P 6 ns
from High Level Output Control

tpLz Output Disable Time Output Any Q 2 75 ns
from Low Level Output Control ’

tPHL Propagation Delay Time Clear Any Q 4 115 ns
High to Low Level Output ’

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

Function Table
Inputs Output
CIR | D | cLk | ©OC Q
X X X H z
L X X L L
H H 1 L H
H L 1 L L
H X L L Qo

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

Z = High Impedance State

Qg = Previous Condition of Q
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Logic Diagram
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DM74AS876

National
Semiconductor
, Corporation

DM74AS876 Dual 4-Bit D-Type Edge-Triggered

General Description

These inverting dual 4-bit registers feature totem-pole TRI-
STATE outputs designed specifically for driving highly-ca-
pacitive or relatively low-impedance loads. The high-imped-
ance state and increased high-logic-level drive provide
these registers with the capability of being connected direct-
ly 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 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 signifi-
cantly.

 Flip-Flops with TRI-STATE® Outputs

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.

The pinout is arranged to ease printed circuit board layout.
All data inputs are on one side of the package, while all
outputs are on the other side.

Features

B Switching specifications at 50 pF

m Switching specifications guaranteed over full tempera-
ture and Vg range

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

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

m Space saving 300 mil wide package

| Bus structured pinout

Connection Diagram

Dual-In-Line Package

Veo 10k 10t 102 103 104 201 202 203 204 20K 2PRE
| 3| 2 21 20 19 18 17 16 5] 4] 13
v KA A LA Y q Y. q A Y q
ax? | [|ex CIK eI CK CK CIK CIK
pRe D oc| [preD oc |PRe D ocf |PReD oc| lerep oc| |PreD oc] |ere D oc) fereD oc
1 111 111 ] I I I N N U NS W A
$ é —4 ¢ 4 L ‘ | ¢
1] 2] 3 4 5 6 7 8 9 10 T
1PRE 100 1Dt 102 103 104 201 02 203 4 200 OND
TL/F/6332-1

Order Number DM74AS876NT
See NS Package Number N24C*

*Contact your local NSC representative about surface mount (M) package availability.
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o
Absolute Maximum Ratings S
If Military/Aerospace specified devices are required, Note: The “Absolute Maximum Ratings” are those values ;
contact the National Semiconductor Sales Office/ beyond which the safety of the device cannot be guaran- [7,]
Distributors for availability and specifications. teed. The device should not be operated at these limits. The 3
Supply Voltage 7V parametric values defined in the “Electrical Characteristics” S
Input Voltage v table are not guaranteed at the absolute maximum ratings.
i ) The “Recommended Operating Conditions” table will define
Voltage Applied to Disabled Output 5.5V the conditions for actual device operation.
Operating Free Air Temperature Range 0°Cto +70°C
Storage Temperature Range —65°C to +150°C
Recommended Operating Conditions
Symbol Parameter Min Nom Max Units
Vce Supply Voltage 4.5 5 55 "
ViH High Level Input Voltage 2 \
ViL Low Level Input Voltage 0.8 \
loH High Level Output Current —15 mA
loL Low Level Output Current 48 mA
foLk Clock Frequency 0 80 MHz
tw(cLk) Width of Clock Pulse High 3 ns
Low 6
tW(PRE) _ Width of Preset Pulse Low 2 ns
tsu Data Data 41 ns
Preset Inactive 51
ty Data Hold Time 17 ns
Ta Free Air Operating Temperature 0 70 °C
The (T) arrow indicates the positive edge of the Clock is used for reference.
Electrical Characteristics
over recommended operating free air temperature range. All typical values are measured at Voo = 5V, Tp = 25°C.
Symbol Parameter Conditions Min Typ Max Units
Vik Input Clamp Voltage Voo = 45V,lj = —18 mA -1.2 \"
VoH High Level Output Ve = 4.5V, V)L = V| Max, 24 33
Voltage lon = Max : ) v
loH = —2mA, Vgc = 4.5V t0 5.5V Voo — 2
VoL Low Level Output Voc = 45V, Vg = 2V,
Voltage lo, = Max 0.35 0.5 Vv
I Input Current at Max Vce = 5.5V, Vg = 7V
Input Voltage 01 mA
IH High Level Input Current Voe = 5.5V, V| = 2.7V 20 BA
M Low Level Input Current Ve = 5.5V, V)L = 0.4V —0.5 mA
lo Output Drive Current Veo = 5.5V, Vg = 2.25V —30 -112 mA
lozH Off-State Output Current, Voo = 5.5V, V| = 2V,
High Level Voltage Vo = 2.7V, 50 pA
Applied
lozL Off-State Output Current, Voec = 5.5V, Vi = 2V,
Low Level Voltage Vo = 0.4V -50 wA
Applied
Icc Supply Current Vce = 5.5V Outputs High 88 142
Outputs Open Outputs Low 94 150 mA
Outputs Disabled 100 160
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Switching Characteristics over recommended operating free air temperature range (Note 1)

DM74AS876

—aP> CLK
L___dlFRe @

Symbol Parameter Conditions From To Min Max Units
fmax Maximum Clock Frequency Vcc = 45Vto 5.5V 80 MHz
tPLH Propagation Delay Time 2'— f ggog Clock AnyQ 3 8.5 ns
Low to High Level Output L=90p )
tpHL Propagation Delay Time Clock AnyQ 4 105 ns
High to Low Level Output )
tpzH Output Enable Time Output AnyQ 2 7 ns
to High Level Output Control
tpzL Output Enable Time Output AnyQ 3 105 ns
to Low Level Output Control i
tPHZ Output Disable Time Output AnyQ 2 6 ns
from High Level Output Control
tpLz Output Disable Time Output AnyQ 2 6 ns
from Low Level Output Control
tpHL Propagation Delay Time Preset Any Q 4 10 ns
High to Low Level Output
Note 1: See Section 1 for test waveforms and output load.
Logic Diagram - Function Table
1 cLOCK iDo— Inputs Output
PRE oc| O
| GO 2 PRE D CLK ocC
CONTROL D X X X H 4
PRE 14>°_ L X X L L
1 PRE
4 H H T L L
1012 5 H L 0 L H
o> X |- 22 15 H X L L Qg
—1—-Pre @
< L = Low State, H = High State, X = Don’t Care
1D2 4 D ” T = Positive Edge Transition
- CIK |— 102 Z = High Impedance State
—QPRE_Q Qp = Previous Condition of @
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National
Semiconductor
Corporation

DM74AS878 Dual 4-Bit D-Type
Edge-Triggered Flip-Flops with Synchronous Clear

General Description

These dual 4-bit registers feature totem-pole TRI-STATE®
outputs designed specifically for driving highly-capacitive or
relatively low-impedance loads. The high-impedance 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 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 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.

The pinout is arranged to ease printed circuit board layout.
All data inputs are on one side of the package while all
outputs are on the other side.

Features

m Switching specifications at 50 pF

m Switching specifications guaranteed over full tempera-
ture and Vg range

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

m TRI-STATE buffer-type outputs drive bus lines directly

® Synchronous clear

® Bus structured pinout

Connection Diagram

Dual-In-Line Package

Vee 10K 101 102 103 104 201 202 203 204 20K 2CIR
u| 23] 2 21 20 19 18 17 16 5] 1a] 13

vV a Vv q Vv q Vv q M vV a Vi a Q

CLK CLK CLK CLK CLK CLK CLK CLK

ctr D oc] Jewr b oc] Jewr 0 oc] ek poc] Jer b oc] Jetr b oc] ferp oc] ek b oc

é |\ | 11 [ | 13 DY 11 é

1| 2 3 4 5 8] 7 8 9 ]  nl] 12|
1CR  10C  1D1 102 103 1D4 201 202 203 204  20C  GND

TL/F/6333-1

Order Number DM74AS878N
See NS Package Number N20A*

*Contact your local NSC representative about surface mount (M) package availability.

8.8SVP.NA
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DM74AS878

Absolute Maximum Ratings

If Military/Aerospace specified devices are required,
contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

Supply Voltage

Input Voltage

Voltage Applied to Disabled Output
Operating Free Air Temperature Range
Storage Temperature Range

A%
A
5.5V

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

0°Cto +70°C

—65°Cto +150°C

Recommended Operating Conditions

Symbol Parameter Min Nom Max Units
Vce Supply Voltage 45 5 55 \'
ViH High Level Input Voltage 2 \"
ViL Low Level Input Voltage 0.8 \'
loH High Level Output Current —-15 mA
loL Low Level Output Current 48 mA
foLk Clock Frequency 0 80 MHz
twerk Width of Enable Pulse High 4 ns
Low 6
tsu Data Setup Time Data 41 ns
CLR 67T
ty Data Hold Time Data 21 ns
CLR ofT
TA Free Air Operating Temperature 0 70 ns
The (T) arrow indicates the positive edge of the Clock is used for reference.
Electrical Characteristics
over recommended operating free air temperature range. All typical values are measured at Vo = 5V, Tp = 25°C.
Symbol Parameter Conditions Min Typ Max Units
Vik Input Clamp Voltage Voo = 4.5V, I = —18 mA -1.2 \
VoH High Level Output Voe = 4.5V, VL = V| Max,
_ 2.4 3.3 \
Voltage loH = Max
lon = —2mA, Vo = 4.5V to 5.5V Vec — 2 \"
VoL Low Level Output VCC_= 4.5V, Vi = 2V, 0.35 05 v
Voltage loL = Max
Iy Input Current @ Voo = 5.5V, Vi = 7V 0.4 mA
Max Input Voltage
liH High Level Input Current Voc = 5.5V, V| = 2.7V 20 pA
liL Low Level Input Current Vce = 5.5V, VL = 0.4V —-0.5 mA
lo Output Drive Current Vee = 5.5V, Vp = 2.25V —30 —-112 mA
lozn Off-State Output Current, | Vgg = 5.5V, Vi = 2V,
High Level Voltage Vo =27V 50 pA
Applied
lozL Off-State Output Current, Voo = 5.5V, Vg = 2V,
Low Level Voltage Vo = 0.4V —50 BA
Applied
lcc Supply Current Ve = 5.5V Outputs High 82 132
Outputs Open Outputs Low 96 155 mA
Outputs Disabled 100 160
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Swltching CharacteristiCs over recommended operating free air temperature range (Note 1)

8/8SVY.NA

Symbol Parameter Conditions From To DM74AS878 Units
Min Max
fMAX Maximum Clock Frequency Ve = 4.5Vto 5.5V ) 80 MHz
tPLH Propagation Delay Time R i 5000 Clock Any Q 3 85 ns
Low to High Level Output CL = 50pF )
tPHL Propagation Delay Time Clock Any Q 4 105 ns
High to Low Level Output ’
tpzH Output Enable Time Output Any Q 2 7 ns
to High Level Output Control
tpzL Output Enable Time Output Any Q 3 105 ns
to Low Level Output Control ’
tPHz Output Disable Time Output Any Q 2 6 ns
from High Level Output Control
tpLz Output Disable Time Output Any Q 2 6 ns
from Low Level Output Control
Note 1: See Section 1 for test waveforms and output load.
Logic Diagram Function Table
1 cLock 23_D°_ Inputs Output
1 OUTPUT 2 CLR | D | CLK | ©OC Q
CONTROL _OD c
1 X X X H 4
s H H T L H
101 D ) H L T L L
D> X 11 H X L L Qo
Q

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

Z = High Impedance State

Qp = Previous Condition of Q
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DM74AS879

National
Semiconductor
Corporation

DM74AS879 Dual 4-Bit D-Type
Edge-Triggered Flip-Flops with
TRI-STATE® Outputs and Synchronous Clear

General Description

These inverting dual 4-bit registers feature totem-pole TRI-
STATE outputs designed specifically for driving highly-ca-
pacitive or relatively low-impedance loads. The high-imped-
ance state and increased high-logic-level drive provide
these registers with the capability of being connected direct-
ly 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 AS879 are edge-triggered invert-
ing D-type flip-flops. On the positive transition of the clock,
the Q outputs will be set to the complement of the logic
states that were set up at the D inputs.

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

The pinout is arranged to ease printed circuit board layout.
All data inputs are on one side of the package while all
outputs are on the other side.

Features

m Switching specifications at 50 pF

m Switching specifications guaranteed over full tempera-
ture and Vg range

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

m TRI-STATE buffer-type outputs drive bus lines directly

m Synchronous preset

m Bus structured pinout

Connection Diagram

Dual-In-Line Package

Ve fclk  Tai a2 103 104 2q1 202 203 204 20k 2CIR
| 23] 2| 21 20| 19 ] 18| 17| 16| 5] 4] 3]
/e ol o i . . A\
/ & 3 ) 2 A ) ) ) X
Y q VY _q Y q Y o VY q Y q Y _q Y q
CIK LK CIK CIK CIK CIK K CIK
D D D D D D D D
1| 2 3 4 5 6] 7 8 9 o] ] 12|
1CR  10C 1Dt 102 103 1D4 201 202 2D3 204  20C  GND
TL/F/6334-1

Order Number DM74AS879N
See NS Package Number N20A*

*Contact your local NSC representative about surface mount (M) package availability.
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Absolute Maximum Ratings

If Military/Aerospace specified devices are required,
contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

Supply Voltage v
Input Voltage v
Voltage Applied to Disabled Output 5.5V

0°Cto +70°C
—65°Cto +150°C

Operating Free Air Temperature Range
Storage Temperature Range

Recommended Operating Conditions

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

Symbol Parameter Min Nom Max Units
Vee Supply Voltage 4.5 5 5.5 \
ViH High Level Input Voltage 2 Vv
ViL Low Level Input Voltage 0.8 v
loH High Level Output Current —-15 mA
loL Low Level Output Current 48 mA
foLk Clock Frequency 0 80 MHz
tweLk Width of Clock Pulse High 4 ns
Low 6
tsu Data Setup Time Data 417 ns
CLR 6T
th Data Hold Time Data 21 ns
CLR ot
TA Free Air Operating Temperature 0 70 °C
The (T) arrow indicates the positive edge of the clock is used for reference.
Electrical Characteristics
over recommended operating free air temperature range. All typical values are measured at Voo = 5V, Ta = 25°C.
Symbol Parameter Conditions Min Typ Max Units
Vik Input Clamp Voltage Vcc = 4.5V, = —18 mA —-1.2 \"
VoH High Level Output Vce = 4.5V, V)L = Max, 24 33
Voltage lon = Max v
loH = —2mA, Vo = 4.5Vt0 5.5V Vec — 2
VoL \L/c;\lrtla l;eevel Output l\:)c:_c= l\:aiv ViH=2V, 0.35 05 Vv
Iy Input Current @ Voc =565V, Vig =7V 0.1 mA
Max Input Voltage
i High Level Input Current Vee = 5.5V, Vi = 2.7V 20 pA
i Low Level Input Current Vce = 5.5V, V)L = 0.4V -0.5 mA
lo Output Drive Current Vce = 6.5V, Vg = 2.25V —30 -112 mA
lozH Off-State Output Current, Vce = 5.5V, Vi = 2V,
High Level Voltage Vo = 2.7V 50 BA
Applied
lozL Off-State Output Current, Vce = 5.5V, Vi = 2V,
Low Level Voltage Vo = 0.4V —50 rA
Applied
lcc Supply Current Ve = 5.5V Outputs High 88 142
Outputs Open Outputs Low 94 150 mA
Outputs Disabled 100 160
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DM74AS879

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

Symbol Parameter ' Conditions From To Min Max Units
fmax Maximum Clock Frequency Vec = 4.5Vt0 5.5V 80 MHz
tPLH Propagation Delay Time R = 5000 Clock AnyQ 3 85 ns
Low to High Level Output CL = 50pF :
tPHL Propagation Delay Time Clock AnyQ 4 105 ns
High to Low Level Output ’
tpzH Output Enable Time Output AnyQ 2 7 ns
to High Level Output Control
tpzL Output Enable Time Output AnyQ 3 105 ns
to Low Level Output Control ’
tpHz Output Disable Time Output AnyQ 2 6 ns
from High Level Output Control
tpLz Output Disable Time Output AnyQ 2 6 ns
from Low Level Output Control
Note 1: See Section 1 for test waveforms and output load.
Logic Diagram Function Table
23 Inputs Output
1 CLOCK —-I >0—
CLR D | Clock | OC Q
1 OUTPUT 2
CONTROL X X X H p4
1@% L X 1 L H
H H 0 L L
Y H L 0 L H
TG H X L L Qo

Q

2 o‘ww‘ur‘LOD
CONTROL

2 CLOCK LDO—
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TL/F/6334-2

L = Low State, H = High State, X = Don’t Care

1 = Positive Edge Transition
Z = High Impedance State
Qp = Previous Condition of &
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DM74AS880 Dual 4-Bit D-Type
Transparent Latches with TRI-STATE® Outputs

General Description

These dual 4-bit inverting registers feature totem-pole TRI-
STATE outputs designed specifically for driving highly-ca-
pacitive or relatively low-impedance loads. The high-imped-
ance state and increased high-logic-level drive provide
these registers with the capability of being connected direct-
ly 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 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 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.

The pinout is arranged to ease printed circuit board layout.
All data inputs are on one side of the package while all
outputs are on the other side.

Features

W Switching specifications at 50 pF

B Switching specifications guaranteed over full tempera-
ture and Vg range

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

m TRI-STATE buffer-type outputs drive bus lines directly

m Space saving 300 mil wide package

B Bus structured pinout

Connection Diagram

Dual-In-Line Package

ENABLE ~ _ _ _ _ _ o ENABLE
cc 16 1af 132 133 134 281 242 283 204 26 2PRE
| 23] 2 21 20 19 18 17 16 5] 1] 13

L _ | 1 | | |

6 Q G Q G Q G 0 ¢ 0 G Q Q 6 Q

Ipnsooc pre D oc] |ere o ocf feren oc] |Pre o oc] |ere D oc] |ere D oc) |ere D oc

11 11 111 | l I I D IO D W I S |
$ é —] ( 4 3 < ¢
| 2] 3 4 5 6 7 8 9 ] 1] 2|
1PRE  10C 101 102 103 104 201 202 203 4 20C  OND

TL/F/6335-1

Order Number DM74AS880NT
See NS Package Number N24C*

*Contact your local NSC representative about surface mount (M) package availability.
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DM74AS880

Absolute Maximum Ratings

If Military/Aerospace specified devices are required,
contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

Supply Voltage N
Input Voltage v
Voltage Applied to Disabled Output 5.5V

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

Operating Free Air Temperature Range
Storage Temperature Range

0°Cto +70°C

—65°Cto +150°C

Recommended Operating Conditions

Symbol Parameter Min Nom Max Units
Vee Supply Voltage 4.5 5 5.5 Vv
VIH High Level Input Voltage 2 \"
ViL Low Level Input Voltage 0.8 \
loH High Level Output Current —-15 mA
loL Low Level Output Current 48 mA
tw Pulse Width Enable 25 ns
Preset Low 4 ns
tsu Data Setup Time 2] ns
ty Data Hold Time 1] ns
Ta Free Air Operating Temperature 0 70 °C
The (1) arrow indicates the negative edge of the enable is used for reference.
Electrical Characteristics
over recommended operating free air temperature range. All typical values are measured at Vgc = 5V, Tpo = 25°C.
Symbol Parameter Conditions Min Typ Max Units
Vik Input Clamp Voltage Voc = 4.5V, ]| = —18 mA -1.2 \%
VoH High Level Output Vee = 4.5V, V)L = V)L Max, 24 33
Voltage loH = Max \
loh = —2mA, Ve = 4.5Vto 5.5V Vec — 2
VoL Low Level Output Ve = 4.5V, Vi = 2V, 0.35 05 v
Voltage loL = Max
I Input Current @ Max Vec = 5.5V, Vi =7V
0.1 mA
Input Voltage
i1 High Level Input Current Vec = 5.5V, Vi = 2.7V 20 pA
i Low Level Input Current Vce = 5.5V, V)L = 0.4V —-0.5 mA
lo Output Drive Current Vce = 6.5V, Vg = 2.25V —30 -112 mA
lozH Off-State Output Current, Vcec = 5.5V, Vi = 2V,
High Level Voltage Vo = 2.7V 50 HA
Applied
lozL Off-State Output Current, Voc = 5.5V, ViH = 2V,
Low Level Voltage Vo = 0.4V —50 HA
Applied
Icc Supply Current Voo = 5.5V Outputs High 73 118
Outputs Open Outputs Low 76 122 mA
Outputs Disabled 86 137

3-190




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

Symbol Parameter Conditions From To Min Max Units
tpLH Propagation Delay Time Vce = 4.5V105.5V Data AnyQ 4 05 ns
Low to High Level Output RL = 5000 )
tPHL Propagation Delay Time Cu = 50pF Data AnyQ 4 85 ns
High to Low Level Output )
tpLH Propagation Delay Time Enable AnyQ 6 115 ns
Low to High Level Output ’
tpHL Propagation Delay Time Enable AnyQ 4 8 ns
High to Low Level Output
tpzH Output Enable Time Output AnyQ 2 75 ns
to High Level Output Control ’
tpzL Output Enable Time Output AnyQ 4 10 ns
to Low Level Output Control
tPHZ Output Disable Time Output AnyQ 5 65 ns
from High Level Output Control ’
tpLz Output Disable Time Output AnyQ 2 8 ns
from Low Level Output Control
tPHL Propagation Delay Time Preset AnyQ 4 10 ns
High to Low Level Output
Note 1: See Section 1 for test waveforms and output load.
Function Table
Inputs Output
PRE | D | EN | ©OC Q
X X X H z
L X X L L
H H H L L
H L H L H
H X L L Qo

L = Low State, H = High State, X = Don’t Care

Z = High Impedance State
Qo = Previous Condition of Q
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Logic Diagram
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National
Semiconductor
Corporation

DM74AS881B 4-Bit Arithmetic Logic

Unit/Function Generator

General Description

The DM74AS881B is an arithmetic logic unit (ALU)/function
generator that has a complexity of 77 equivalent gates, re-
spectively, on a monolithic chip. These circuits perform 16
binary arithmetic operations on two 4-bit words, as shown in
Tables | and |l. These operations are selected by the four
function-select lines (S0, S1, S2, S3) and include addition,
subtraction, decrement, and straight transfer. When per-
forming arithmetic manipulations, the internal carries must
be enabled by applying a low level voltage to the mode
control input (M). A full carry look-ahead scheme is made
available in these devices for fast, simultaneous carry gen-
eration by means of two cascade outputs (pins 15 and 17)
for the four bits in the package. When used in conjunction
with the DM74AS882 full carry look-ahead circuits, high
speed arithmetic operations can be performed. The typical
addition times shown previously illustrate the little additional
time required for addition of longer words when full carry
look-ahead is employed. The method of cascading ’AS882
circuits with these ALUs to provide multi-level full carry look-
ahead is illustrated under “signal designations.”

If high speed is not of importance, a ripple-carry input (Cp,)
and a ripple-carry output (Cy, + 4) are available. However, the
ripple-carry delay has also been minimized so that arithme-
tic manipulations for small word-lengths can be performed
without external circuitry.

Features
W Switching specifications at 50 pF
m Switching specifications guaranteed over full tempera-
ture and Vg range
m Advanced oxide-isolated, ion-implanted Schottky TTL
process
m Functionally and pin-for-pin compatible with Schottky
TTL counterpart
m Improved AC performance over Schottky counterpart
B Arithmetic operating modes:
Addition
Subtraction
Shift operand A one position
Magnitude comparison
Plus twelve other arithmetic operations
| Logic function modes:
Exclusive-OR
Comparator
AND, NAND, OR, NOR
Plus ten other logic operations
W Full look-ahead for high speed operations on long
words

Connection Diagram

Dual-In-Line Package
INPUTS
A2 B2

OUTPUTS
A3 B3 G Cpsa P A=B F3°

|24 Iza Izz |z1 Izo |19 Im In 6 |15

L]

Vec “A1 B1

14 |13

-

I [

|1zatss1nl9|1o111z
B0 AD S3 S2 St SO Co M FO F1 F2 GND
INPUTS OUTPUTS
TL/F/6336-1
Top View

Order Number DM74AS881BNT
See NS Package Number N24C*

Pin Designations

Designation Pin Number Function
A3, A2,A1, A0 19,21,23,2 | Word A Inputs
B3, B2, B1,B0 18, 20,22, 1 Word B Inputs
S3, 82, 81, S0 3,4,5,6 Function-Select

Inputs
Cn 7 Inv. Carry Input
M 8 Mode Control
Input
F3,F2,F1,FO 13,11,10,9 Function Outputs
A=B" 14 Comparator Output
P 15 Carry Propagate
Output
Ch+4 16 Inv. Carry Output
G 17 Carry Generate
Output
Vce 24 Supply Voltage
GND 12 Ground

*Contact your local NSC representative about surface mount (M) package availability.
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DM74AS881B

Absolute Maximum Ratings

If Military/Aerospace specified devices are required,
contact the National Semiconductor Sales Office/

Distributors for availability and specifications.
Supply Voltage
Input Voltage

Operating Free Air
Temperature Range

Storage Temperature Range

w
4

0°Cto +70°C
—65°Cto +150°C

Recommended Operating Conditions

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

Symbol Parameter Min Typ Max Units
Veo Supply Voltage 45 5 5.5 Vv
ViH High Level Input Voltage 2 Vv
VoH High Level Output Voltage 55 v
A = B Output Only
loH High Level Output Current All Outputs Except —2
A=BandG mA
G -3
loL Low Level Output Current All Outputs Except G 20 mA
G 48
TA Operating Free Air Temperature 0 70 °C
Electrical Characteristics over recommended operating free air temperature (uniess otherwise noted)
Symbol Parameter Conditions Min (NI¥: 1) Max | Units
Vik Input Clamp Voltage Voo = 4.5V, || = —18mA —-1.2 \']
VoH High Level Output Vce = 4.5Vto 5.5V Any Output Voo - 2
Voltage loH = —2mA ExceptA = B v
Vec = 4.5V, loy= -3mA | G 2.4 3.4
loH High Level Output Current | Vgc = 4.5V, Voy = 5.5V A=B 0.1 mA
VoL Low Level Output Ve = 4.5V, oL = 20 mA Any Output 0.3 05
Voltage Except G \
Voc = 4.5V,lo=48mA | G 0.4 0.5
I Input Current @ Max Veg = 5.5V, V| =7V M Input 0.1
Input Voltage Any A or B Input 0.3 mA
Any S Input 0.4
Carry Input 0.6
IiH High Level Input Vcc = 6.5V, V| = 27V M Input 20
Current Any A or B Input 60 WA
Any S Input 80
. Carry Input 120
L Low Level Input Vce = 5.5V, V| = 0.4V M Input —0.5
Current Any A or B Input 15 | mA
Any S Input -2
Carry Input -3
lo Output Drive Current Vee = 5.5V, Vo = 2.25V All Outputs
ExceptA = B -30 -112 mA
and G
G —165
Icc Supply Current Voo = 5.5V 70 104 mA

Note 1: All typical values are at Vgc = 5V, T4 = 25°C.
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Switching Characteristics

From To CL = 50 pF (15 pF for A = B)
Symbol Parameter Conditions (Input) | (Output) RL = 5000 (2800 for A = B) Units
Min Max
tPLH Propagation Delay Time, 2 9
Low-to-High Level Output Cn Crid ns
tPHL Propagation Delay Time, 2 9
High-to-Low Level Output
tpLH Propagation Delay Time, M= o0V 2 12
Low-to-High Level Output | SO = S3 = 45V | AnyA
S1=82=0V orB Cn+a ns
tPHL Propagation Delay Time, SOM Mod 2 12
High-to-Low Level Output ( ode)
tPLH Propagation Delay Time, M =0V 2 16
Low-to-High Level Output | SO = S3 = 0OV Any A
S1=S2=45v | orB | Cn+s ns
tPHL Propagation Delay Time, DIFF Mod . 2 16
High-to-Low Level Output ( ode)
tPLH Propagation Delay Time, M= 0V 3 9
Low-to-High Level Output | (SUM or
DIFF Mode) Cn Any F ns
tPHL Propagation Delay Time, 3 9
High-to-Low Level Output
tPLH Propagation Delay Time, M =0V 2 7
Low-to-High Level Output | SO = S3 = 4.5V Any A
S1=52=0V orB G ns
tPHL Propagation Delay Time, SOM Mod 2 7
High-to-Low Level Output ( ode)
tpLH Propagation Delay Time, M = 0V 5 9
Low-to-High Level Output | SO = S3 = 0V Any A
S1=82=45V | orB G ns
tPHL Propagation Delay Time, DIEE Mod . 2 9
High-to-Low Level Output ( ode)
tPLH Propagation Delay Time, M=oV 2 8
Low-to-High Level Output | SO = S3 =45V | AnyA P
. . S1=82=0v orB ns
tPHL Propagation Delay Time, SOM Mod 2 8
High-to-Low Level Output ( ode)
tPLH Propagation Delay Time, M =0V 5 10
Low-to-High Level Output | SO = S3 = 0V Any A
S1=52=45V | orB P ns
tPHL Propagation Delay Time, DIFF Mod ' 2 10
High-to-Low Level Output ( ode)
tPLH Propagation Delay Time, M = 0V 2 8
Low-to-High Level Output | SO = S3 = 4.5V
S1=8S82 =0V Ai or Bi Fi ns
tPHL Propagation Delay Time, SUM Mod 2 8
High-to-Low Level Output ( ode)
tpLH Propagation Delay Time, | M = 0V 2 10
Low-to-High Level Output | SO = S3 = 0V
t P tion Delay Ti S1=82=45y | AiorBi Fi ns
PHL ropagation Delay Time, e ’
High-to-Low Level Output (DIFF Mode) 2 10
tpLH Propagation Delay Time, M = 4.5V 2 11
Low-to-High Level Output | (Logic Mode) AjorB; Fi ns
tpHL Propagation Delay Time, 2 1
High-to-Low Level Output
tPLH Propagation Delay Time, M =0V 4 29
Low-to-High Level Output | SO = S3 = 0V Any A A=B
, . S1=S2=45V | orB = ns
tPHL Propagation Delay Time, BIEF Mod 4 24
High-to-Low Level Output | ¢ ode)
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DM74AS881B

Switching Characteristics (continued)

From To CL = 50 pF (15 pF for A = B)
bol = =
Symbo Parameter Conditions (Input) | (Output) RL = 5000 (28002 for A = B) Units
Min Max
tpLH Propagation Delay Time, Ch=M=80= 2 15
Low-to-High Level Output | S3 = 4.5V, Any A
, , S1 =52 =0V, orB P ns
tPHL Propagation Delay Time, | N 2 15
High-to-Low Level Output Equality (A; = B
or A; # Bj)
tpLH Propagation Delay Time, | C, = M = S3 = 4.5V, P 18
Low-to-High Level Output | S1 = S2 = 0V, Any A c
ity (A: = B: ns
tpuL | Propagation Delay Time, | EQuality (Ai = B orB nt4 2 18
High-to-Low Level Output | ©" A+ B)
tPLH Propagation Delay Time, | C, = m = S2 = 4.5V, 2 15
Low-to-High Level Output | SO = S1 = 83 = 0V, Any A P
=B = ns
tPHL Propagation Delay Time, A= B'__ Hor orB 2 15
High-to-Low Level Output AjorBi=1)
tPLH Propagation Delay Time, | C, =M = S2 = 4.5V, 2 19
Low-to-High Level Output | SO = S1 = 83 = 0V, Any A c
=B = +4 ns
tPHL Propagation Delay Time, (Ai B'_ Hor orB " P 19
High-to-Low Level Output AjorBi=1)
Numfber Typical Addition Times Package Count Ca;ry“l:ethod
° Using AS881 and AS882 | Arithmetic/ Look-Ahead etween
Bits Logic Units | Carry Generators ALUs
1t04 5 1 0 None
5t08 10 2 0 Ripple
9to 16 14 3or4 1 Full Look-Ahead
17 to 64 19 5t0 16 2to5 Full Look-Ahead
Functional Description
The DM74AS881B will accommodate active-high or active-low data if the pin designations are interpreted as follows:

Pin Number 2 1 23 | 22 | 21 (20 (19| 18| 9 (10 11| 13| 7 16 15 | 17
Active-Low Data (Tablel) | A0 | Bo | A1 | B1 [A2 | B2 | A3 | B3 |FO|F1 |F2 | F3 | Ch | Cassa | P | G
Active-High Data (Tablell) | AO | BO | A1 | B1 | A2 | B2 | A3 | B3 | FO | F1 |[F2|F3|Cq| Chta | X Y

Subtraction is accomplished by 1’s complement addition

where the 1’s complement of the subtrahend is generated input | Output | Active-Low Data | Active-High Data
internally. The resultant outputis A — B — 1, which requires Cn | Cn+s (Figure 1) (Figure 2)

an end-around or forced carry to provide A — B. H H A>B A<B

The DM74AS881B can also be utilized as a comparator. H L A<B A>B

The A = B output is internally decoded from the function L H A>B A<B
outputs (FO, F1, F2, F3) so that when two words of equal L L A<B A>B

magnitude are applied at the A and B inputs, it will assume a
high level to indicate equality (A = B). The ALU must be in
the subtract mode with C,, = H when performing this com-
parison. The A = B output is open-collector so that it can
be wire-AND connected to give a comparison for more than
four bits. The carry output (Cp, + 4 ) can also be used to sup-
ply relative magnitude information. Again, the ALU must be
placed in the subtract mode by placing the function-select
inputs S3, S2, S1, S0 at L, H, H, L, respectively.

These circuits have been designed to not only incorporate
all of the designer’s requirements for arithmetic operations,
but also to provide 16 possible functions of two Boolean
variables without the use of external circuitry. These logic
functions are selected by use of the four function-select in-
puts (S0, S1, S2, S3) with the mode control input (M) at a
high level to disable the internal carry. The 16 logic func-
tions are detailed in Tables | and Il and include exclusive-
OR, NAND, AND, NOR, and OR functions.
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Functional Description (continued)

TABLE |
Selection Active-Low Data
M=H M = L; Arithmetic Operations
Logic
S3 S2 S1 S0 Functions Cn = L(No Carry) Cn = H (With Carry)
L L L L F=A F = A Minus 1 F=A
L L L H F=AB F = AB Minus 1 F = AB
L L H L F=A+B F = AB Minus 1 F = AB
L L H H F=1 F = Minus 1 (2’s Comp) F = Zero
L H L L F=A+B F = APlus (A + B) F = APlus (A + B) Plus 1
L H L H F=B F = ABPlus (A + B) F = ABPlus (A + B)Plus 1
L H H L F=A®B F = A Minus B Minus 1 F = AMinus B
L H H H F=A+B F=A+B F = (A + B)Plus1
H L L L F =AB F = APlus (A + B) F = APlus (A + B)Plus 1
H L L H F=A®B F = APlusB F = APlus B Plus 1
H L H L F=B F = ABPlus (A + B) F = ABPlus (A + B)Plus 1
H L H H F=A+B F=A+B F= (A + B)Plus1
H H L L F=0 F = APlus A* F = APlus APlus 1
H H L H F=AB F = ABPlusA F = ABPlus APlus 1
H H H L F=AB F = ABPlus A F = ABPlus A Plus 1
H H H H F=A F=A F = APlus 1
*Each bit is shifted to the next more significant position.
TABLE I
Selection Active-High Data
M=H M = L; Arithmetic Operations
Logic
s3 s2 S1 S0 Functions Cp = H (No Carry) Cp = L (With Carry)
L L L L F=A F=A F = APlus1
L L L H F=A+B F=A+B F = (A + B)Plus 1
L L H L F=2B F=A+B F=(A+ B)Plus1
L L H H F=0 F = Minus 1 (2’s Comp) F = Zero
L H L L F=AB F = APlus AB F = APlus AB Plus 1
L H L H F=B F = (A + B) Plus AB F = (A + B)Plus AB Plus 1
L H H L F=Ao®B F = A Minus B Minus 1 F = AMinus B
L H H H F=AB F = AB Minus 1 F = AB
H L L L F=A+B F = APlus AB F = A Plus AB Plus 1
H L L H F=A®B F = APlusB F = APlus B Plus 1
H L H L F=8B F = (A + B) Plus AB F = (A + B) Plus AB Plus 1
H L H H F = AB F = AB Minus 1 F=AB
H H L L F=1 F = APlus A* F = APlus APlus 1
H H L H F=A+B F = (A + B)Plus A F = (A + B)Plus APlus 1
H H H L F=A+B F = (A + B)Plus A F = (A + B)Plus APlus 1
H H H H F=A F = AMinus 1 F=A

*Each bit is shifted to the next more significant position.
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DM74AS881B

Functional Description (continued)
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FIGURE 1 (Use with Table I)
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FIGURE 2 (Use with Table Il)
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Functional Description (continued)

The DM74AS881B has the same pinout and same function-
ality as the DM74AS181B, except for the P, G, and Cp+4
outputs when the device is in the logic mode (M = H).

In the logic mode, the DM74AS881B provides the user with
a status check on the input words, A and B, and the output
word, F. While in the logic mode, the P, G and Cp, + 4 outputs
supply status information based upon the following logical
combinations:

P=FO+F1+F2+F3
G=H
Cn+4 = PCp.

The combination of signals on the S3 through SO control
lines determines the operation performed on the data words
to generate the output bits, Fi. By monitoring the P and
Cn + 4 outputs, the user can determine if all pairs of input
bits are equal (see Function Table for Input Bits Equal/Not
Equal) or if any pair of inputs is high (see Function Table for
Input Pairs High/Not High). The DM74AS881B has the
unique feature of providing an A = B status while the exclu-
sive-OR (®) function is being utilized. When the control in-
puts (S3, S2, S1, S0) equal H, L, L, H, a status check is
generated to determine whether all pairs (A;, B;) are equal in
the following manner: P = (A0 © B0) + (A1 @ B1) + (A2
® B2) + (A3 © B3). This unique bit-by-bit comparison of
the data words, which is available on the totem pole P out-
put, is particularly useful when cascading in the
DM74AS881B. As the A = B condition is sensed in the first
stage, the signal is propagated through the same ports used
for carry generation in the arithmetic mode (P and G).

Thus, the A = B status is transmitted to the second state
more quickly without the need for external multiplexing log-
ic. The A = B open-collector output allows the user to
check the validity of the bit-by-bit result by comparing the
two signals for parity.

If the user wishes to check for any pair of data inputs (A;, Bj)
being high, it is necessary to set the control lines (S3, S2,
S1, SO) to L, H, L, L. The data pairs willl then be ANDed
together and the results ORed in the following manner: P =
A0BO + A1B1 + A2B2 + A3B3.

S3[S2|sS1|S0|M|P=F0+F1+F2+F3

L|H|L|L]|H]|A0BO+ A1B1 + A2B2 + A3B3

H{L|L|[H]|H|(AO®BO)+ (A1 ®B1)+

(A2 ® B2) + (A3 © B3)

SIGNAL DESIGNATIONS

In both Figures 1 and 2, the polarity indicators indicate that
the associated input or output is active-low with respect to
the function shown inside the symbol, and that the symbols
are the same in both figures. The signal designations in Fig-
ure 1 agree with the indicated internal functions based on
active-low data, and are for use with the logic functions and
arithmetic operations shown in Table |. The signal designa-
tions have been changed in Figure 2 to accommodate the
logic functions and arithmetic operations for the active-high
data given in Table Il. The DM74AS181 and DM74AS881B,
together with the DM74AS882 and DM74S182, can be used
with the signal designation of either Figure 1 or Figure 2.

Function Table for Input Pairs High/Not High
S0=81=83=1L,S2=H,andM =H

Cn Data Inputs — O:ﬂputs
G P Cn+sq

H A0 = BO A1 = B1 A2 = B2 A3 = B3 H L H

L A0 = BO A1 = B1 A2 = B2 A3 = B3 H L L

X A0 +# BO X X X H H L

X X A1 # B1 X X H H L

X X X A2 # B2 X H H L

X X X X A3+B3 [ H H L

Function Table for Input Bits Equal/Not Equal
S0=83=H,S1=82=L,andM=H
Cnh Data Inputs — Ointputs
G P Cn+4

H A0orBO=L AlorBi=L A2o0rB2= A3orB3=L | H L H
L AOorBO=L AlorBi=L A2o0rB2= A3orB3=L [ H L L
X A0O=Bo=H X X X H H L
X X Al=Bli=H X X H H L
X X X A2=B2=H X H H L
X X X X A3=B3=H | H H L
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DM74AS881B

Parameter Measurement Information

SUM Mode Test Table
Function Inputs: SO = S3 = 4.5V,S1 =82 =M = 0V

Input o;:::;:" Other Data Inputs Output Output
Symbol Parameter Under Under Wave':orm
Test | Apply | Apply Apply Apply Test
4.5V GND 4.5V GND
tPLH Propagation Delay Time
Low-to-High Level Output A B None R;ma::gg Cn F In-Phase
tPHL Propagation Delay Time an
High-to-Low Level Output
tPLH Propagation Delay Time
Low-to-High Level Output B A None R;ma::gg Cn 3 In-Phase
tPHL Propagation Delay Time an
High-to-Low Level Output
tPLH Propagation Delay Time
Low-to-High Level Output A B None None KRerr::lagnrgg = In-Phase
tPHL Propagation Delay Time : andg, bn
High-to-Low Level Output
tpLH Propagation Delay Time
Low-to-High Level Output B A None None _Aften;alguég B In-Phase
tPHL Propagation Delay Time andB, Gn
High-to-Low Level Output
tPLH Propagation Delay Time
Low-to-High Level Output A None B Remgmmg Rerxnacl:nmg G In-Phase
tPHL Propagation Delay Time »n
High-to-Low Level Output
tPLH Propagation Delay Time
Low-to-High Level Output B None A Rem%mmg Re%\aémng G In-Phase
tPHL Propagation Delay Time il
High-to-Low Level Output
tPLH Propagation Delay Time _
Low-to-High Level Output Cn None None /%Il A§" Agy F in-Phase
tPHL Propagation Delay Time orn+4
High-to-Low Level Output
tpLH Propagation Delay Time
Low-to-High Level Output A None B Rem%mlng Re%n%nlng Cnta Out-of-Phase
tpHL Propagation Delay Time »n
High-to-Low Level Output
tPLH Propagation Delay Time
Low-to-High Level Output B None A Flemglnmg Rei\n_'iaémng Crta Out-of-Phase
tPHL Propagation Delay Time » N
High-to-Low Level Output
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Parameter Measurement Information (continued)

Logic Mode Test Table
Function Inputs: S1 = §2 = M = 4.5V, S0 = §3 = 0V
Input o;:::na':rt Other Data Inputs Output Output
Symbol Parameter Under Under Wave'f,orm
Test Apply | Apply | Apply Apply Test
4.5V GND 4.5V GND
tPLH Propagation Delay Time
Low-to-High Level Output A B None None ;len;agn?:g F Out-of-Phase
tPHL Propagation Delay Time and B, bn
High-to-Low Level Output
toLH Propagation Delay Time
Low-to-High Level Output B A None None _A:lerr;aglrég F Out-of-Phase
tPHL Propagation Delay Time andb, Cn
High-to-Low Level Output
DIFF Mode Test Table
Function Inputs: S1 = S2 = 4.5V,S0 = §3 = M = 0V
Input Other Input Other Data Inputs Output
Same Bit Output
Symbol Parameter Under Under Waveform
Test | Apply | Apply Apply Apply Test
4.5V GND 4.5V GND
tPLH Propagation Delay Time :
Low-to-High Level Output A None B Rem%lnlng Regacl:HmQ F In-Phase
tPHL Propagation Delay Time > n
High-to-Low Level Output
toLH Propagation Delay Time
Low-to-High Level Output B A None Rem;mmg Re_gaémng 3 Out-of-Phase
tPHL Propagation Delay Time »n
High-to-Low Level Output
tPLH Propagation Delay Time
Low-to-High Level Output Ai None B; None KR err:jag_\ "(? P In-Phase
tPHL Propagation Delay Time anas, Gn
High-to-Low Level Output
tPLH Propagation Delay Time
Low-to-High L evel Output B A None None 7? err:jag "E;g P Out-of-Phase
tPHL Propagation Delay Time a »n
High-to-Low Level Output
tPLH Propagation Delay Time
Low-to-High Level Output A B None None _}?en:jagu‘(l:g [ In-Phase
tPHL Propagation Delay Time ands, tn
High-to-Low Level Output
tPLH Propagation Delay Time
Low-to-High Level Output B None Ai None ? en:ja:_Bn "E;g G Out-of-Phase
tPHL Propagation Delay Time ands, tn
High-to-Low Level Output
tPLH Propagation Delay Time
Low-to-High Level Output A None B Rem;mlng Re_BrI\aclznlng A=B In-Phase
tPHL Propagation Delay Time »n
High-to-Low Level Output
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DM74AS881B

Parameter Measurement Information (continued)

DIFF Mode Test Table (Continued)
Function Inputs: S1 = S2 = 4.5V,80 = S3 =M = 0V

Input Otsl;::'eln;;:t Other Data Inputs Output Output
Symbol Parameter Under Under Wave‘f,orm
Test Apply | Apply Apply Apply Test
4.5V GND 4.5V GND
tPLH Propagation Delay Time
Low-to-High Level Output B A None R;ma:gg Rerr;anm;g A=B Out-of-Phase
tPHL Propagation Delay Time an or Any
High-to-Low Level Output
tpLH Propagation Delay Time
Low-to-High Level Output Cn None | None x A'L 5 None CR* 4? In-Phase
tPHL Propagation Delay Time an orAny
High-to-Low Level Output
tpLH Propagation Delay Time
Low-to-High Level Output A Bi None None ; emdalgn "E? Cn+4 | Outof-Phase
tpHL Propagation Delay Time and B, Ln
High-to-Low Level Output
tpLH Propagation Delay Time
Low-to-High Level Output B NONE A None {ten:jagur(\;g Cria In-Phase
tPHL Propagation Delay Time andB, Cn
High-to-Low Level Output
Input Bits Equal/Not Equal Test Table
Function Inputs: SO = §3 = M = 4.5V, S1 = §2 = 0V
Input Other input Other Data Inputs Output
Same Bit Output
Symbol Parameter Under Under Waveform
Test | Apply | Apply Apply Apply Test
4.5V GND 4.5V GND
tpLH Propagation Delay Time '
Low-to-High Level Output A Bi None ; err:jag "ég None P Out-of-Phase
tPHL Propagation Delay Time and B, Ln
High-to-Low Level Qutput
tPLH Propagation Delay Time
Low-to-High Level Output B A None —}\R en:jag "(‘:g None P Out-of-Phase
tPHL Propagation Delay Time ands, bn
High-to-Low Level Output
tPLH Propagation Delay Time
Low-to-High Level Output A None B KFien:jagm::g None B In-Phase
tPHL Propagation Delay Time andB, Cn
High-to-Low Level Output
tPLH Propagation Delay Time
Low-to-High Level Output B None A KRen:ialEnlan None B In-Phase
tPHL Propagation Delay Time and s, bn
High-to-Low Level Output
tpLH Propagation Delay Time
Low-to-High Level Output A B None KF!en':jagmg; None Cnsa In-Phase
tPHL Propagation Delay Time andB, Ln
High-to-Low Level Output
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Parameter Measurement Information (continued)

Input Bits Equal/Not Equal Test Table (Continued)
Function Inputs: SO = S3 = M = 4.5V, S1 = §2 = 0V

Other Input

g4188SVY.ZNAd

Input Other Data Inputs Output
Symbol Parameter Under Same Bit Under W(a)\l/l::::m
Test | Apply | Apply Apply Apply Test
4.5V GND 4.5V GND

tPLH Propagation Delay Time

Low-to-High Level Output B A None KFleﬂ:’aguncg None Crsa In-Phase
tPHL Propagation Delay Time and®, tn

High-to-Low Level Output
tPLH Propagation Delay Time

Low-to-High Level Output A None B ; en:jag '%g None Cn+4a Out-of-Phase
tPHL Propagation Delay Time ands, Ln

High-to-Low Level Output
tPLH Propagation Delay Time

Low-to-High Level Output B None A ; err:ia%: "ég None Cn+4 Out-of-Phase
tPHL Propagation Delay Time andb, tn

High-to-Low Level Output

Input Pairs High/Not High Test Table
Function Inputs: S2 = M = 4.5V, S0 = S1 = S§3 = 0V
Input o;:.::;rt Other Data Inputs Output Output
Symbol Parameter Under Under Wave’f,orm
Test Apply | Apply Apply Apply Test
4.5V GND 4.5V GND

tPLH Propagation Delay Time

Low-to-High Level Output A 5 None Re;uaénmg Fiem%lnmg B In-Phase
tPHL Propagation Delay Time gl

High-to-Low Level Output
tpLH Propagation Delay Time

Low-to-High Level Output 5 A None Hega::nlng Rem;mlng B In-Phase
tPHL Propagation Delay Time »n

High-to-Low Level Output
tpLH Propagation Delay Time

Low-to-High Level Output A B None Re%nacmlng Flemgmlng Cota Out-of-Phase
tPHL Propagation Delay Time »n

High-to-Low Level Output
tPLH Propagation Delay Time

Low-to-High Level Output B A None Rerﬁna(n)mng Rem;nnlng Cnta Out-of-Phase
tPHL Propagation Delay Time il

High-to-Low Level Output
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DM74AS881B

Logic Diagram (positive Logic)
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DM74AS1000A Quadruple 2-Input NAND Drivers =

General Description Features

These devices contain four independent 2-input drivers, W Switching specifications at 50 pF

each of which performs the logic NAND function. The m Switching specifications guaranteed over full tempera-
'AS1000A is a driver version of the 'AS00. Each driver has ture and Vg range

increased output drive capability to allow the driving of high ~ m Advanced oxide-isolated, ion-implanted Schottky TTL
capacitive loads. process

m |Improved line receiving characteristics

Connection Diagram
Dual-In-Line Package
Vcc 48 4A  4Y 3B  3A 3Y
[14 13 ]12 11|10 ls Ja

1 2]3 4 ss|7
1y

1A 1B

Order Number DM74AS1000AN
See NS Package Number N14A*

2A 2B 2Y GND
TL/F/6337-1

Function Table
Y =AB
Inputs Output
A B Y
L L H
L H H
H L H
H H L

H = High Logic Level
L = Low Logic Level

*Contact your local NSC representative about surface mount (M) package availability.
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DM74AS1000A

Absolute Maximum Ratings

If Military/Aerospace specified devices are required,
contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

Supply Voltage A%
Input Voltage v
Operating Free Air Temperature Range 0°Cto +70°C
Storage Temperature Range —65°C to +150°C

Recommended Operating Conditions

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

Symbol Parameter Min Nom Max Units
Vee Supply Voltage 4.5 5 5.5 \
ViH High Level Input Voltage 2 \
ViL Low Level Input Voltage 0.8 Vv
loH High Level Output Current —48 mA
loL Low Level Output Current 48 mA
Ta Free Air Operating Temperature 0 70 °C
Electrical Characteristics
over recommended operating free air temperature range. All typical values are measured at Vo = 5V, Tp = 25°C.
Symbol Parameter Conditions Min Typ Max Units
Vik Input Clamp Voltage Voo = 45V, = —18 mA 1.2 \"
VoH High Level Output Voo = 4.5V loH= —3mA 24 3.2
Voltage ViL = Max lon = Max 2 v
loH = —2mA, Vg = 4.5Vto 5.5V Veec — 2
VoL Low Level Output Vec = 4.5V, Vg = 2V 0.35 05 v
Voltage loL = Max
Iy Input Current @ Voec = 5.5V, Vi = 7V 0.1 mA
Max Input Voltage
i1 High Level Input Current | Vgg = 5.5V, Vi = 2.7V 20 pA
e Low Level Input Current Vee = 5.5V, V)L = 04V —0.5 mA
lo Output Drive Current Vee = 6.5V, Vg = 2.25V -50 —135 —200 mA
lccH Supply Current Outputs High, Vgc = 5.5V, V|, = OV 2.3 3.5 mA
lcoL Supply Current Outputs Low, Voc = 5.5V, V| = 4.5V 11.5 19 mA
SWitChing Characteristics over recommended operating free air temperature range (Note 1)
Symbol Parameter Conditions Min Max Units
tPLH Propagation Delay Time Vcc = 4.5Vto 5.5V 3 4 ns
Low to High Level Output RL = 5000
tPHL Propagation Delay Time G = 50pF 1 4 ns
High to Low Level Output

Note 1: See Section 1 for test waveforms and output load.
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DM74AS1004A Hex Inverting Drivers

General Description

These devices contain six independent 2-input drivers, each
of which performs the logic invert/complement function.
The 'AS1004A is a driver version of the 'AS04. Each driver
has increased output drive capability to allow the driving of
high capacitive loads.

Features

m Switching specifications at 50 pF

m Switching specifications guaranteed over full tempera-
ture and Vg range

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

Connection Diagram

Dual-In-Line Package

A8
la

ve
[12

Vee

|1a

AS
[11

Do

o

1 2 3
At Y1 A2

Y2

Ys A4 4
[0 o |[s

a s ¢ |7
A3 Y3 GND

TL/F/6338-1

Order Number DM74AS1004AN
See NS Package Number N14A*

Function Table

Y

Output

Y

H
L

H = High Logic Level
L = Low Logic Level

*Contact your local NSC representative about surface mount (M) package availability.
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DM74AS1004A

Absolute Maximum Ratings

If Military/Aerospace specified devices are required,
contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

Supply Voltage v
Input Voltage v
Operating Free Air Temperature Range 0°Cto +70°C
Storage Temperature Range —65°C to +150°C

Recommended Operating Conditions

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

Symbol Parameter Min Nom Max Units
Voo Supply Voltage 45 5 5.5 \'
VIH High Level Input Voltage 2 \
ViL Low Level Input Voltage 0.8 Vv
loH High Level Output Current —48 mA
loL Low Level Output Current 48 mA
Ta Free Air Operating Temperature 0 70 °C
Electrical Characteristics
over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Tpo = 25°C.
Symbol Parameter Conditions Min Typ Max Units
Vik Input Clamp Voltage Voe = 4.5V, I = —18 mA -1.2 \%
VoH High Level Output lon = —2mA, Vgc = 4.5Vto 5.5V Ve — 2
Voltage loH = —3mA, Vg = 4.5V 24 3.2 v
loH = Max, Vgg = 4.5V 2
VoL Low Level Output Vece = 4.5V, gL = Max 035 05 v
Voltage
I Input Current @ Voec = 55V, Vi =7V 0.1 mA
Max Input Voltage
iH High Level Input Current Vce = 5.5V, Vg = 2.7V 20 pA
i Low Level Input Current Vce = 5.5V, V)L = 0.4V -0.5 mA
lo Output Drive Current Vce = 5.5V, Vg = 2.25V —50 —135 —200 mA
Icc Supply Current Vce = 5.5V Outputs High 3.2 5 mA
Outputs Low 16 27 mA
Switching Characteristics over recommended operating free air temperature range (Note 1)
Symbol Parameter Conditions Min Max Units
tPLH Propagation Delay Time Voc = 4.5Vto 5.5V 1 4 ns
Low to High Level Output RL = 5000
tPHL Propagation Delay Time CL = 50pF 1 4 ns
High to Low Level Output

Note 1: See Section 1 for test waveforms and output load.
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DM74AS1008A Quadruple 2-Input AND Driver

General Description

This device contains four independent 2-input drivers, each
of which performs the logic AND function. The 'AS1008A is
a driver version of the 'AS08. Each driver has increased
output drive to allow the driving of high capacitive loads.

Features

m Switching specifications at 50 pF

® Switching specifications guaranteed over full tempera-
ture and Vg range

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

® Improved line receiving characteristics

Connection Diagram

Dual-In-Line Package
Vcc B4 A4 Y4 B3 A3 V3

13 |

|14

11 Jio Jo s

1 |2 s
Al B V1

A2

« s e |7
B2 V2
TL/F/6339-1

Order Number DM74AS1008AN
See NS Package Number N14A*

Function Table

Y=

AB

Inputs

Output

IIrr|>
IrIr|®m

Irrr

L = Low Logic Leve!
H = High Logic Level

*Contact your local NSC representative about surface mount (M) package availability.
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DM74AS1008A

Absolute Maximum Ratings

If Military/Aerospace specified devices are required,
contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

Supply Voltage v
Input Voltage v
Operating Free Air Temperature Range 0°Cto +70°C
Storage Temperature Range —65°Cto +150°C

Recommended Operating Conditions

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

Symbol Parameter Min Nom Méx Units
Vee Supply Voltage 45 5 5.5 \
Vi High Level Input Voltage 2 Vv
ViL Low Level Input Voltage 0.8 v
loH High Level Output Current —48 mA
loL Low Level Output Current 48 mA
Ta Free Air Operating Temperature 0 70 °C
Electrical Characteristics
over recommended operating free air temperature range. All typical values are measured at Vg = 5V, Tp = 25°C.
Symbol Parameter Conditions Min Typ Max Units
Vik Input Clamp Voltage Voc = 4.5V, = —18 mA -1.2 \"
VoH High Level Output Vee = 4.5V loH = —3mA 24 3.2 \"
Voltage Vi = 2V lon = Max 2 v
loH = —2mA, Ve = 4.5Vto 5.5V Ve — 2 \"
VoL Low Level Output Ve = 4.5V, V)L = 0.8V 0.35 05 v
Voltage loL = Max
I Input Current at Max Veg = 5.5V, Vi =7V 01 mA
Input Voltage
IIH High Level Input Current Vee = 5.5V, Vi = 2.7V 20 pA
i Low Level Input Current Vge = 5.5V, VL = 0.4V —-0.5 mA
lo Output Drive Current Voo = 5.5V, Vg = 2.25V —50 —-135 —200 mA
lccH Supply Cu!'rent with Voo = 5.5V, V) = 4.5V 56 95 mA
Outputs High
lcoL Supply Current with Vee = 5.5V, V= OV 135 20 mA
Outputs Low
Switching Characteristics over recommended operating free air temperature range (Note 1)
Symbol Parameter Conditions Min Max Units
tPLH Propagation Delay Time Vcc = 45Vt0 5.5V 1 6 ns
Low to High Level Output RL = 5000
tPHL Propagation Delay Time CL = 50pF ] 6 ns
High to Low Level Output

Note 1: See Section 1 for test waveforms and output load.
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DM74AS1032A Quadruple 2-Input OR Driver

General Description

This device contains four independent 2-input drivers, each
of which performs the logic OR function. The 'AS1032A is a
driver version of the ’AS32A. Each driver has increased out-
put drive capability to allow the driving of high capacitive
loads.

Features

W Switching specifications at 50 pF

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

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

® Improved line receiving characteristics

Connection Diagram

Dual-In-Line Package

Vcc B4
14

A4

13 |12

Y4

B3
1 10

A3
|9

v3
|a

|2

B1

|3
Y1

'17
A1l

Order Number

4 |s
A2 B2

le 17
Y2 GND
TL/F/6340-1

DM74AS1032AN

See NS Package Number N14A*

Function Table
Y=A+B
Inputs Output
A B Y
L L L
H X H
X H H

L = Low Logic Level
H = High Logic Level
X = Either Low or High Logic Level

*Contact your local NSC representative about surface mount (M) package availability.
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DM74AS1032A

Absolute Maximum Ratings

If Military/Aerospace specified devices are required,
contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

Note: The “Absolute Maximum Ratings” are those values
beyond which the safety of the device cannot be guaran-
teed. The device should not be operated at these limits. The

Supply Voltage 7v paramelric values defined in the “Electrical Characteristics”
input Voltage v table are not guaranteed at the absolute maximum ratings.

putvollage — The “Recommended Operating Conditions” table will define
Operating Free Air Temperature Range 0°Cto +70°C

Storage Temperature Range

—65°Cto +150°C

the conditions for actual device operation.

Recommended Operating Conditions

Symbol Parameter Min Nom Max Units
Vce Supply Voitage 4.5 5 5.5 v
ViH High Level Input Voltage 2 \
ViL Low Level Input Voltage 0.8 \
loH High Level Output Current —48 mA
loL Low Level Output Current 48 mA
TA Free Air Operating Temperature 0 70 °C
Electrical Characteristics
over recommended operating free air temperature range. All typical values are measured at Vo = 5V, Tp = 25°C.
Symbol Parameter Conditions Min Typ Max Units
Vik Input Clamp Voltage Vec = 4.5V, 1 = —18 mA 1.2 \
VoH High Level Output Vee = 4.5V loH= —3mA 2.4 3.2 Vv
Voltage Vi =2V lon = Max 2 v
loH= —2mA Vce = 4.5Vto 5.5V Voo — 2 \
VoL Low Level Output Vce = 4.5V, V| = 0.8V 0.35 05 v
Voltage loL = Max
I Input Current @ Max Ve = 8.5V, Vi =7V 041 mA
Input Voltage
Im High Level Input Current | Vgg = 5.5V, Vi = 2.7V 20 pA
e Low Level input Current Vce = 5.5V, V)L = 0.4V —0.5 mA
lo Output Drive Current Vee = 5.5V, Vo = 2.26V —50 —135 —200 mA
lccH Supply Current Outputs High, Vgc = 5.5V, V) = 4.5V 77 11.5 mA
lcoL Supply Current Outputs Low, Vgc = 5.5V, V| = OV 14.7 24 mA
Switching Characteristics over recommended operating free air temperature range (Note 1)
Symbol Parameter Conditions Min Max Units
tPLH Propagation Delay Time Vece = 4.5Vto 5.5V 1 6.3 ns
Low to High Level Output Ry = 5000
tPHL Propagation Delay Time CL = 50pF 1 6.3 ns
High to Low Level Output ’

Note 1: See Section 1 for test waveforms and output load.
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DM74AS1034A Hex Non-Inverting Drivers

General Description

These devices contain six independent drivers, each of
which performs the logic indentity function. The 'AS1034A is
a driver version of the 'AS34. Each driver has increased
output drive capability to allow the driving of high capacitive
loads.

Features

B Switching specifications at 50 pF

m Switching specifications guaranteed over full tempera-
ture and Vg range

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

Connection Diagram

Dual-In-Line Package

Vee As Y6 A5

1] 13 i nj

Y5 Ay V]
10 9 sl

N
]

L

l| 2 3|
L ! Ay

1
2

5 6 7[
GND

TL/F/6341-1

Order Number DM74AS1034AN
See NS Package Number N14A*

Function Table
A=Y
Input Output
A Y
L L
H H

L = Low Logic Level
H = High Logic Level

*Contact your local NSC representative about surface mount (M) package availability.
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DM74AS1034A

Absolute Maximum Ratings

If Military/Aerospace specified devices are required,
contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

Supply Voltage v
Input Voltage v
Operating Free Air Temperature Range 0°Cto +70°C
Storage Temperature Range —65°Cto +150°C

Recommended Operating Conditions

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

Symbol Parameter Min Nom Max Units
Vee Supply Voltage 4.5 5 5.5 v
ViH High Level Input Voltage 2 \)
ViL Low Level Input Voltage 0.8 )
loH High Level Output Current —48 mA
loL Low Level Output Current 48 mA
Ta Free Air Operating Temperature 0 70 °C
Electrical Characteristics
over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Tp = 25°C.
Symbol Parameter Conditions Min Typ Max Units
Vik Input Clamp Voltage Vocc = 4.5V, || = —18 mA —-1.2 \
VoH High Level Output loH = —2mA, Vg = 4.5V 10 5.5V Ve — 2 \
Voltage loh = —3mA, Vg = 4.5V 2.4 3.2 v
loH = Max, Vgg = 4.5V 2
VoL {./c‘;v;:al.gzvel Output :Z,CLC= ’;I';')(V 0.35 05 v
I Input Current @ Vee = 5.5V, Vg =7V 0.1 mA
Max Input Voltage
IIH High Level Input Current | Voo = 5.5V, Vg = 2.7V 20 nA
i Low Level Input Current Vee = 5.5V, V) = 0.4V —-0.5 mA
lo Output Drive Current Ve = 5.5V, Vp = 2.25V —50 —135 | —200 mA
Icc Supply Current Veoe = 5.5V Outputs High 9 15 mA
Outputs Low 21 35 mA
Switching Characteristics over recommended operating free air temperature range (Note 1)
Symbol Parameter Conditions Min Max Units
tPLH Propagat'ion Delay Time Vcc = 4.5Vt0 5.5V 4 6 ns
Low to High Level Output RL = 5000
tPHL Propagation Delay Time CL = 50pF 4 6 ns
High to Low Level Output

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

3-214




(=)

National 5

Semiconductor B

Corporation g

DM74AS1036A Quad 2-Input NOR Drivers ®
General Description Features

These devices contain four independent drivers, each of B Switching specifications at 50 pF
which performs the logic NOR function. Each driver has in-  ® Switching specification guaranteed over full temperature

creased output drive capability, allowing the driving of high and Vgg range
capacitive loads. B Advanced oxide-isolated, ion-implanted Schottky TTL
process

Connection Diagram

Dual-In-Line Package
VCC B4 A4 Y4 B3 Y3

A3
|14 |13 12 |1 |1o |9 |s

|1 |2 |3 4 5 |6

|7
Al Bl Yl A2 B2 Y2 GND
TL/F/6342-1

Order Number DM74AS1036AN
See NS Package Number N14A*

Function Table
Y=A+B
Inputs Output
A B Y
L L H
X H L
H X L
H = High Level
L = Low Level
X = Don't Care

*Contact your local NSC representative about surface mount (M) package availability.
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DM74AS1036A

Absolute Maximum Ratings

If Military/Aerospace specified devices are required,
contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

Supply Voltage

Input Voltage

Operating Free Air Temperature
Storage Temperature Range

I

N

0°Cto +70°C
—65°Cto +150°C

Recommended Operating Conditions

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

Symbol Parameter Min Nom Max Units
Vee Supply Voltage 4.5 5 5.5 \'J
ViH High Level Input Voltage 2 \
ViL Low Level Input Voltage 0.8 \')
loH High Level Output Current —48 mA
loL Low Level Output Current 48 mA
TA Operating Free Air Temperature Range 0 70 °C
Electrical Characteristics over recommended operating free air temperature range
Symbol Parameter Conditions Min Typ Max | Units
(Note 2)
Vik Input Clamp Voltage Ve = 45V, )| = —18mA -1.2 v
VoH High Level Output Voltage lon = —2mA,Vgc = 45Vt 5.5V | Voo — 2
IoH = —3mA, Vgo = 4.5V 2.4 3.2 v
loH = Max, Vgc = 4.5V 2
VoL Low Level Output Voltage Vee = 4.5V, loL = Max, V| = 2V 0.35 0.5 \"
I Input Current at Maximum Input Voltage | Vo = 5.5V, V| = 7V 100 MA
i1 High Level Input Current Voc = 5.5V, V| = 2.7V 20 BA
I Low Level Input Current Vec = 5.5V, V| = 0.4V —500 | pA
lo Output Drive Current Vcg = 5.5V, Vo = 2.25V —50 —135 —200 | mA
lccH Supply Current with Outputs High Vee = 5.5V 4.7 7 mA
lcoL Supply Current with Outputs Low Vee = 5.5V 153 23 mA
Switching Characteristics over recommended operating free air temperature range (Note 1)
Symbol Parameter cg;‘::::';s Min Max Units
tpLH Propagation Delay Time, Low to High Level Output Voo = 4.5Vto 5.5V 1 4.3 ns
tPHL Propagation Delay Time, High to Low Level Output (F;II: : :g(:;’ 1 43 ns

Note 1: See Section 1 for test waveforms and output load.
Note 2: Typical values are measured at Voc = 5V and Tp = 25°C.
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DM74AS1804 Hex 2-Input NAND Drivers
General Description Features

These devices contain six independent 2-Input drivers each B Switching specifications at 50 pF

of which performs the logic NAND function. The 'AS1804is  m Switching specifications guaranteed over full tempera-
equivalent to the 'AS804B but the supply voltage and ture and Vg range

ground pins are centered in the package. This positioningof ~ m Advanced oxide-isolated, ion-implanted Schottky TTL

the supply voltage and ground pins reduce the lead induc- process

tance of these pins. This reduction of lead inductance will g Centered Vce and GND configuration provides mini-
minimize noise generated onto either the supply voltage or mum lead inductance for high current switching applica-
ground bus which is significant in high current switching ap- tions

plications.

| High capacitive drive capability

Connection Diagram

S5A S5Y 4B 4A 4Y GND 3Y 3B 3A 2Y
20 119 |18 |17 16 |15 |I4 13 |12 |11

R SR G R G R N E
5B 6Y 6A 6B Voo 1A 1B 1Y 2A 2B
TL/F/8619-1

Order Number DM74AS1804N

See NS Package Number N20A

Function Table
Y = A+«B
INPUTS OUTPUT
A B Y
L L H
L H H
H L H
H H L
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DM74AS1804

Absolute Maximum Ratings

If Military/Aerospace specified devices are required,
contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

Supply Voltage v
Input Voltage ™
Operating Free Air Temperature 0°Cto +70°C

Storage Temperature Range —65°Cto +150°C

Recommended Operating Conditions

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

Symbol - Parameter Min Nom Max Units
Vee Supply Voltage 4.5 5 55 \"
ViH High Level Input Voltage 2 \
ViL Low Level Input Voltage 0.8 \']
loH High Level Output Current —48 mA
loL Low Level Output Current 48 mA
TA Operating Free Air Temperature Range 0 70 °C
Electrical Characteristics over recommended operating free air temperature range
Symbol Parameter Conditions Min Typ Max | Units
Vik Input Clamp Voltage Veo = 4.5V, = —18mA -1.2 \
VoH High Level Output Voltage loH = —2mA,Vgc = 4.5Vt05.5V | Voo —2
loy = —3mA, Voo = 4.5V 24 3.2 \"
lon = Max, Vg = 4.5V 2
VoL Low Level Output Voltage Vee = 4.5V, lo. = Max, Viy = 2V 0.5 \
Iy Input Current at Maximum Input Voltage | Voo = 5.5V, V|, = 7V 100 MA
%) High Level Input Current Vec = 5.5V, V| =27V 20 pA
liL Low Level input Current Vec = 5.5V, V| = 0.4V —500 nA
lo Output Drive Current Voo = 5.5V, Vo = 2.25V —-50 —135 | —200 mA
lccH Subply Current with Outputs High Vcc = 5.5V 35 5 mA
lcoL Supply Gurrent with Outputs Low Ve = 5.5V 16 27 mA
Switching Characteristics over recommended operating free air temperature range (Note 1)
Symbol Parameter ’ " Conditions (Note 1) Min Max Units
tPLH Propagation Delay Time Low to High Level Output Vce = 4.5Vt0 5.5V 1 4 ns
tPHL Propagation Delay Time High to Low Level Outpgt g:: : :(0)2; 1 4 ns

Note 1: See Section 1 for test waveforms and output load.
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DM74AS1805 Hex 2-Input NOR Drivers

General Description

These devices contain six independent 2-Input drivers each
of which performs the logic NOR function. The 'AS1805 is
equivalent to the 'AS805B but the supply voltage and
ground pins are centered in the package. This positioning of
the supply voltage and ground pins reduce the lead induc-
tance of these pins. This reduction of lead inductance will
minimize noise generated onto either the supply voltage or
ground bus which is significant in high current switching ap-
plications.

Features

W Switching specifications at 50 pF

m Switching specifications guaranteed over full tempera-
ture and Vg range

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

m Centered Voc and GND configuration provides mini-
mum lead inductance for high current switching applica-
tions

m High capacitive drive capability

Connection Diagram

SA 5Y 4B
|20 19 |18 |17 16

4A 4Y GND 3y 3B 3A 2Y

IIS |14 13 |12 Ill

| I 3 EB R B
58 6Y 6A 6B Vg

lG 7 |8 l9 10
1A 1B 1Y 2A 2B
TL/F/8618-1

Order Number DM74AS1805N
See NS Package Number N20A

Function Table
Y=A+B
INPUTS OUTPUT
A B Y
L L H
L H L
H L L
H H L
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DM74AS1805

Absolute Maximum Ratings

If Military/Aerospace specified devices are required,
contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

Supply Voltage ™
Input Voltage ™
Operating Free Air Temperature 0°Cto 70°C

Storage Temperature Range —65°Cto +150°C

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

Recommended Operating Conditions

Symbol Parameter . Min Nom Max Units
Vee Supply Voltage 45 5 5.5 \
ViH High Level Input Voltage 2 Vv
ViL Low Level Input Voltage 0.8 Vv
loH High Level Output Current —48 mA
loL Low Level Output Current 48 mA
TA Operating Free Air Temperature Range 0 70 °C
Electrical CharacteristiCs over recommended operating free air temperature range
Symbol Parameter Conditions Min Typ Max | Units
Vik Input Clamp Voltage Vcc = 4.5V, I = —18 mA -1.2 v
VoH High Level Output Voltage loH = —2mA,Vgc = 4.5Vt0 5.5V | Voo —2
lon = —3mA, Vg = 4.5V 24 3.2 \
lon = Max, Vcc = 4.5V 2
VoL Low Level Output Voltage Vee = 4.5V, IoL = Max, Vi = 2V 0.5 Vv
ly Input Current at Maximum Input Voltage | Vgc = 5.5V, V| = 7V 100 rA
i High Level Input Current Vce = 5.5V, V| = 2.7V 20 rA
I Low Level Input Current Ve = 5.5V, V) = 04V —500 rA
lo Output Drive Current Voe = 5.5V, Vg = 2.25V —-50 —135 | —200 | mA
lccH Supply Current with Outputs High Vce = 5.5V 6.5 10 mA
lccL Supply Current with Outputs Low Vee = 5.5V 20 32 mA
Switching Characteristics over recommended operating free air temperature range (Note 1)
Symbol Parameter Conditions (Note 1) Min Max Units
TpLH Propagation Delay Time Low to High Level Output Vce = 4.5Vto 5.5V 1 4.3 ns
TeuL Propagation Delay Time High to Low Level Output gt - gg‘;‘; 1 43 ns

Note 1: See Section 1 for test waveforms and output load.
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DM74AS1808 Hex 2-Input AND Drivers

General Description

These devices contain six independent 2-Input drivers each
of which performs the logic AND function. The 'AS1808 is
equivalent to the 'AS808 but the supply voltage and ground
pins are centered in the package. This positioning of the
supply voltage and ground pins reduce the lead inductance
of these pins. This reduction of lead inductance will mini-
mize noise generated onto either the supply voltage or
ground bus which is significant in high current switching ap-
plications.

Features

m Switching specifications at 50 pF

m Switching specifications guaranteed over full tempera-
ture and Vgc range

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

m Centered Voo and GND configuration provides mini-
mum lead inductance for high current switching
applications

m High capacitive drive capability

Connection Diagram

SA 5Y 4B 4A
l2o 1o lis 117 lie

4Y GND 3Y 3B 3A 2v

s l1a 1z Lz it

T2 P ¢
58 6Y 6A 6B Voo

|6 7 |8 |9 10
1A 1B 1Y 2A 2B
TL/F/8620-1

Order Number DM74AS1808N
See NS Package Number N20A

Function Table

Y = A+B

INPUTS

OUTPUT

IIrr|>»
IrIr|®m

Irrrr
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DM74AS1808

Absolute Maximum Ratings

If Military/Aerospace specified devices are required,
contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

Note: The “Absolute Maximum Ratings” are those values
beyond which the safety of the device can not be guaran-
teed. The device should not be operated at these limits. The
parametric values defined in the “Electrical Characteristics”
table are not guaranteed at the absolute maximum ratings.

Supply Voltage ™
Input Voltage v
Operating Free Air Temperature 0°Cto +70°C

Storage Temperature Range

—65°Cto +150°C

Recommended Operating Conditions

The “Recommended Operating Conditions” table will define
the conditions for actual device operation.

Symbol ~ Parameter Min Nom Max Unit
Vee Supply Voltage 45 5.5 \
ViH High Level Input Voltage 2 v
ViL Low Level Input Voltage 0.8 v
loH High Level Output Current —48 mA
loL Low Level Output Current 48 mA
Ta Operating Free Air Temperature Range 0 70 °C
Electrical Characteristics over recommended operating free air temperature range
Symbol Parameter ' Conditions Min Typ Max Unit
Vik Input Clamp Voltage Voc = 45V, || = —18 mA -1.2 \"
Vo High Level Output Voltage loH = —2mA, Ve = 4.51t05.5V Vee —2
loH = —3mA, Vg = 4.5V 24 3.2 v
* | lon = Max, Vg = 4.5V 2
VoL Low Level Output Voltage Voo = 4.5V, loL = Max, V| = 2V 0.5 \'J
I Input Current at Maximum Input Voltage | Vgc = 5.5V, V| =7V 100 pA
hH High Level Input Current Vcc = 5.5V, V) = 2.7V 20 pA
I Low Level Input Current Vee = 5.5V, V) = 04V ~500 rA
lo Output Drive Current 1 Vcc = 5.5V, Vo = 2.26V —50 —135 | —200 | mA
lccH Supply Current with Outputs High Vee = 5.5V 8 13 mA
lccL Supply Current with Outputs Low Ve = 5.5V 20 33 mA
Switching Characteristics over recommended operating free air temperature range (Note 1)
Symbol Parameter Conditions (Note 1) Min Max Unit
tPLH Propagation Delay Time Low to High Level Output Vcc = 4.5Vto 5.5V 1 6 ns
tPHL Propagation Delay Time High to Low Level Output 2:: : :g(:,‘; 9 6 ns

Note 1: See Section 1 for test waveforms and output load.
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DM74AS1832 Hex 2-Input OR Drivers

General Description

These devices contain six independent 2-Input drivers each
of which performs the logic OR function. The 'AS1832 is
equivalent to the 'AS832B but the supply voltage and
ground pins are centered in the package. This positioning of
the supply voltage and ground pins reduce the lead induc-
tance of these pins. This reduction of lead inductance will
minimize noise generated onto either the supply voltage or
ground bus which is significant in high current switching ap-
plications.

Features

m Switching specifications at 50 pF

| Switching specifications guaranteed over full tempera-
ture and Vg range

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

m Centered Voc and GND configuration provides mini-
mum lead inductance for high current switching
applications

m High capacitive drive capability

Connection Diagram

S5A 5Y 4B
20 119 |18 17 _116

4A  4Y GND 3y 3B

3A 2v

lis l1a 13 liz 49

12|3

5B 6Y 6A 6B Ve

4|5 |6|7|8 |9 10

1A 1B 1Y 2A 28
TL/F/8621-1

Order Number DM74AS1832N
See NS Package Number N20A

Function Table

Y=A+B
INPUTS OUTPUT
A B Y
L L L
L H H
H L H
H H H
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DM74AS1832

Absolute Maximum Ratings

If Military/Aerospace specified devices are required,
contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

Note: The “Absolute Maximum Ratings” are those values
beyond which the safely of the device cannot be guaran-
teed. The device should not be operated at these limits. The
parametric values defined in the “Electrical Characteristics”
table are not guaranteed at the absolute maximum ratings.

Supply Voltage v
Input Voltage ™
Operating Free Air Temperature 0°Cto +70°C

Storage Temperature Range

—65°Cto +150°C

Recommended Operating Conditions X

The “Recommended Operating Conditions” table will define
the conditions for actual device operation.

Symbol Parameter Min :ﬁ%m Max Unit
Vee Supply Voltage 45 5 5.5 \')
ViH High Level Input Voltage 2 \
ViL Low Level Input Voltage 0.8 Vv
loH High Level Output Current —48 mA
loL Low Level Output Current 48 mA
Ta Operating Free Air Temperature Range 0 70 °C
Electrical Characteristics over recommended operating free air temperature range
Symbol Parameter Conditions Min Typ Max Unit
Vik Input Clamp Voltage Voo = 4.5V, 1| = —18 mA —12 | v
VoH High Level Output Voltage loH = —2mA,Vgg = 45V1t05.5V | Voo —2
lo4 = —3mA, Vg = 4.5V 2.4 3.2 v
lon = Max, Vgg = 4.5V 2
VoL Low Level Output Voltage Voo = 4.5V, loL = Max, Vi = 2V 0.5 \’
1 Input Current at Maximum Input Voltage | Vgg = 5.5V, V| =7V 100 pA
IiH High Level Input Current Vog = 5.5V, V) = 2.7V 20 RA
e Low Level Input Current Voo = 5.5V, V| = 0.4V —500 RA
lo Output Drive Current Voo = 5.5V, Vg = 2.25V —-50 —135 | —200 | mA
lccH Supply Current with Outputs High Vce = 5.5V 1 17 mA
lccL Supply Current with Outputs Low Ve = 5.5V 22 36 mA
Switching Characteristics over recommended operating free air temperature range (Note 1)
Symbol Parameter Conditions (Note 1) Min Max Unit
tPLH Propagation Delay Time Low to High Level Output Vg = 4.5Vt0 5.5V 1 6.3 ns
tPHL Propagation Delay Time High to Low Level Output 2:: : :3(::; 1 6.3 ns

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

DM74AS2620 Octal Bus Transceivers/MOS Drivers

General Description

These octal bus transceivers are designed to drive the ca-
pacitive input characteristics of MOS devices and allow
asynchronous two-way communication between data bus-
es. The control function implementation allows for maximum
flexibility in timing.

These devices allow data transmission from the A bus to
the B bus or from the B bus to the A_bus, depending upon
the logic levels at the enable inputs (GBA and GAB).

The enable inputs can be used to disable the device so that
the buses are effectively isolated.

The dual enable configuration gives the 'AS2620 the capa-
bility to store data by simultaneous enabling of the GBA and
GAB. Each output reinforces its input in this transceiver con-

figuration. Thus, when both control inputs are enabled and
all other data sources to the two sets of bus lines are at high
impedance, both sets of bus lines (16 in all) will remain at
their last states. The 8-bit codes appearing on the two sets
of buses will be complementary.

Features

m Bidirectional octal bus transceivers for driving MOS de-
vices

m /0 ports have 25Q series resistors so no external re-
sistors are required

m Local bus-latch capability

Connection Diagram

Dual-In-Line Package

GAB —{ 1 U 20— vcc
Al—q?2 19 |~ GBA
A2—3 18— B1
A3—{4 17— B2
M—15 16— B3
A5 —16 15— B4
A5 —7 14— B5
AT—8 13— B6
A8 —9 12— B7

GND —{ 10 11}— 88

TL/F/6729-1
Top View

Order Number DM74AS2620N
See NS Package Number N20A*

Logic Diagram

GBA ——ol >—

Al

81
y

TO OTHER SEVEN
TRANSCEIVERS
TL/F/6729-2
Function Table
_Enable Inputs Operation
GBA GAB
L L B Datato A Bus
H H A Data to B Bus
H L Isolation
L H B Data to A Bus,
A Data to B Bus

*Contact your local NSC representative about surface mount (M) package availability.
This document contains information on a product under development. NSC reserves the right to change or discontinue this product without notice.
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DM74AS2620

Absolute Maximum Ratings

If Military/Aerospace specified devices are required,
contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

Supply Voltage N
Input Voltage
1/0 Ports 5.5V
Other Ports A
Operating Free Air Temperature Range 0°CGto +70°C

Storage Temperature Range

—65°Cto +150°C

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

Recommended Operating Conditions

Symbol Parameter Min Nom Max Units
Vee Supply Voltage 4.5 5 55 \
Vi High Level Input Voltage 2 Vv
ViL Low Level Input Voltage 0.8 \
TA Free Air Operating Temperature 0 70 °C
Electrical Characteristics
over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Tp = 25°C.
Symbol Parameter Conditions Min (szz 1) Max Units
Vik Input Clamp Voltage Voc = 45V, = —18 mA -1.2 v
VoH High Level Output Voltage | Vg = 4.5Vt05.5V,loy = —2mA Vcec — 2 \
VoL Low Level Output Voltage | Voo = 4.5V, loL = 1 mA 0.15 0.4 \'
Vce = 4.5V, loL = 12mA 0.35 0.7 Vv
I Input Current @ Ve = 5.5V, V| =7V Control Inputs 0.1 mA
Max Input Voltage Voo = 5.5V,V; = 55V | AorB Ports 01 | mA
[ High Level Input Current Voo = 6.5V, V) = 2.7V | Control Inputs 20 wA
(Note 3) A or B Ports 70 rA
I Low Level Input Current Vgc = 6.5V, V)L = 0.4V | Control Inputs -0.5 mA
(Note 3) Aor B Ports -075 | mA
lo Output Current (Note 2) Vce = 5.5V, Vo = 2.25V —-50 —-150 mA
loH High Level Output Current | Vg = 4.5V, Vo = 2V —-35 mA
loL Low Level Output Current | Vg = 4.5V, Vg = 2V 35 mA
lcc Supply Current Voo = 6.5V Outputs High 62 100 mA
Outputs Low ' 74 121 mA
Outputs Disabled 48 77 mA

Note 1: All typical values are at Vg = 5V, Tp = 25°C.
Note 2: The output conditions have been chosen to produce a current that closely approximates one half of the true short circuit output current, log.
Note 3: For I/0 ports, the parameters Iy and |j_ include the off-state output current.
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Switching Characteristics over recommended operating free air temperature range (Note 1)

0292SVv.ZNa

From To .

Symbol Parameter Conditions (Input) (Output) Min Max Units

tPLH Propagaiion Delay Time Vcec = 4.5Vto 5.5V A B 1 8 ns
Low to High Level Output CL = 50 pF

tPHL Propagation Delay Time R1 = 5000 A B ’ 6.5 ns
High to Low Level Output | R2 = 5000 ‘

Ta = Min to Max

tPLH Propagation Delay Time B A 1 8 ns
Low to High Level Output

tpHL Propagation Delay Time B A 1 6.5 ns
High to Low Level Output )

tpzH Output Enable Time GBA A 1 10 ns
to High Level Output

tpzL Output Enable Time GBA A ) 11 ns
to Low Level Output

tpuz Output Disable Time GBA A . 6 ns
from High Level Output

tpLz Output Disable Time GBA A 1 12 ns
from Low Level Output .

tpzH Output Enable Time GAB B 1 8 ns
to High Level Output

tpzL Output Enable Time GAB B 1 8 ns
to Low Level Output

tpHZ Output Disable Time GAB B 1 11 ns
from High Level Output

tpLz Output Disable Time GAB B 1 11 ns
from Low Level Output

Note 1: See Section 1 for test waveforms and output load.
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DM74AS2645 TRI-STATE®

Bus Transceivers/MOS Drivers

General Description

This device contains 8 pairs of logic elements configured as
octal bus transceivers. They are designed to drive the ca-
pacitive input characteristics of MOS devices and allow
asynchronous bidirectional communications between data
buses. Data transmission from the A bus to the B bus or
from the B bus to the A bus are selectively controlled by

/(DIR and G) the direction and enable inputs. This enable

input is also used to disable the device so that the buses are
effectively isolated.

Features

B Bidirectional octal bus transceivers for driving MOS de-
vices

m 1/0 ports have 259 series resistors so no external re-
sistors are required

m Advanced oxide isolated, ion-implanted Schottky TTL
process

® Switching response specified into 5000/50 pF load

m Switching specifications guaranteed over full tempera-
ture and Vg range

Connection Diagram

Dual-In-Line Package

I |17 8 [8 J©
SA 6A TA  BA GND
TL/F/6343-1

Order Number DM74AS2645N
See NS Package Number N20A*

Function Table

Operation

B Data to A Bus

A Data to B Bus

Control
Inputs
G DIR
L L
L H
H X

Hi-Z

L = Low Logic Level
H = High Logic Level
Hi-Z = High Impedance State

X = Either Low or High Logic Level

*Contact your local NSC representative about surface mount (M) package availability.
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Absolute Maximum Ratings

If Military/Aerospace specified devices are required,
contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

Supply Voltage, Vcc ™
Input Voltage
Control Inputs v
1/0 Ports 5.5V
Operating Free Air Temperature Range 0°Cto 70°C
Storage Temperature Range —65°Cto +150°C

Recommended Operating Conditions

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

Symbol Parameter Min Typ Max Units
Vee Supply Voltage 45 5 5.5 Vv
ViH High Level Input Voltage 2 Vv
ViL Low Level Input Voltage 0.8 \"
Ta Operating Free Air Temperature 0 70 °C
Electrical Characteristics
over recommended operating free air temperature range. All typical values are measured at Voc = 5V, Tpo = 25°C.
Symbol Parameter Conditions Min Typ Max Units
Vik Input Clamp Voltage Vecc = 45V, 1= —18 mA -1.2 \
VoH High Level Output Voltage Ve = 45Vt05.5V,loy = —2mA Ve — 2 \
VoL Low Level Output Voltage Vec = 4.5V loL= —1mA 0.25 0.4 \
loL = 12mA 0.35 0.7 \'
I Input Current at Vec = 5.5V, VN = 7V 04 mA
Max Input Voltage (V)N = 5.5V for A or B Ports)
iH High Level Vee = 6.5V, Control Inputs 20 A
Input Current VIN =27V A or B Ports 70
m :.ow Level Vcc_= 5.5V, Control Inputs —0.5 mA
nput Current ViN = 0.4V A or B Ports —075
lo Output Drive Current Vec = 5.5V, Vout = 2.25V —50 —150 mA
lcc Supply Current Ve = 5.5V Outputs High 58 95 mA
Outputs Low 95 1585 mA
TRI-STATE 73 119 mA
Switching Characteristics over recommended operating free air temperature range (Notes 1 and 2)
Symbol Parameter (:::::) ( Ot:;:u Y Min Max Units
o Low 0 tigh Love Ot AoB |  Bara A
L I
tpzL Output Enable Time to Low Level G AorB 1 11.5 ns
tpzH Output Enable Time to High Level G AorB 1 10.5 ns
tprz Output Disable Time from Low Level G AorB 1 8 ns
tpHz Output Disable Time from High Level G AorB 1 12 ns

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

Note 2: Switching characteristic conditions are Vcg = 4.5V to 5.5V, R = 5000, C|_ = 50 pF.
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Physical Dimensions
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Corporation

Bookshelf of Technical Support Information

National Semiconductor Corporation recognizes the need to keep you informed about the availability of current technical
literature.

This bookshelf is a compilation of books that are currently available. The listing that follows shows the publication year and
section contents for each book.

Please contact your local National sales office for possible complimentary copies. A listing of sales offices follows this
bookshelf.

We are interested in your comments on our technical literature and your suggestions for improvement.
Please send them to:

Technical Communications Dept. M/S 23-200

2900 Semiconductor Drive

P.O. Box 58090

Santa Clara, CA 95052-8090

For a recorded update of this listing plus ordering information for these books from National’s Literature Distribution operation,
please call (408) 749-7378.

DATA CONVERSION/ACQUISITION DATABOOK—1984

Selection Guides ® Active Filters ® Amplifiers ® Analog Switches ® Analog-to-Digital Converters
Analog-to-Digital Display (DVM) e Digital-to-Analog Converters ® Sample and Hold ® Sensors/Transducers
Successive Approximation Registers/Comparators ® Voltage References

HYBRID PRODUCTS DATABOOK—1982

Operational Amplifiers ® Buffers ® Instrumentation Amplifiers ¢ Sample & Hold Amplifiers ¢ Comparators
Non-Linear Functions ® Precision Voltage Regulators and References ® Analog Switches

MOS Clock Drivers e Digital Drivers ® A-D Converters ® D-A Converters e Fiber-Optic Products

Active Filters & Telecommunication Products ® Precision Networks ® 883/RETS

INTERFACE DATABOOK—1986

Transmission Line Drivers/Receivers ® Bus Transceivers ® Peripheral/Power Drivers ® Display Controllers/Drivers
Memory Support ® Microprocessor Support ® Level Translators/Buffers ® Frequency Synthesis

INTERFACE/BIPOLAR LSI/BIPOLAR MEMORY/PROGRAMMABLE LOGIC
DATABOOK—1983

Transmission Line Drivers/Receivers ® Bus Transceivers ® Peripheral/Power Drivers

Level Translators/Buffers ® Display Controllers/Drivers ¢ Memory Support ® Dynamic Memory Support
Microprocessor Support ® Data Communications Support ® Disk Support ® Frequency Synthesis
Interface Appendices ® Bipolar PROMs e Bipolar and ECL RAMs ® 2900 Family/Bipolar Microprocessor
Programmable Logic

INTUITIVE IC CMOS EVOLUTION—1984

Thomas M. Frederiksen’s new book targets some of the most significant transitions in semiconductor technology since the
change from germanium to silicon. /ntuitive IC CMOS Evolution highlights the transition in the reduction in defect densities and
the development of new circuit topologies. The author’s latest book is a vital aid to engineers, and industry observers who need
to stay abreast of the semiconductor industry.

INTUITIVE IC OP AMPS—1984

Thomas M. Frederiksen’s new book, /ntuitive IC Op Amps, explores the many uses and applications of different IC op amps.
Frederiksen’s detailed book differs from others in the way he focuses on the intuitive groundwork in the basic functioning
concepts of the op amp. Mr. Frederiksen’s latest book is a vital aid to engineers, designers, and industry observers who need to
stay abreast of the computer industry.

LINEAR APPLICATIONS HANDBOOK—1986

The purpose of this handbook is to provide a fully indexed and cross-referenced collection of linear integrated circuit
applications using both monolithic and hybrid circuits from National Semiconductor.

Individual application notes are normally written to explain the operation and use of one particular device or to detail various
methods of accomplishing a given function. The organization of this handbook takes advantage of this innate coherence by
keeping each application note intact, arranging them in numerical order, and providing a detailed Subject Index.




LINEAR SUPPLEMENT DATABOOK—1984 ,
Amplifiers # Comparators ® Voltage Regulators  Voltage References ® Converters ® Analog Switches
Sample and Hold ® Sensors ¢ Filters ® Building Blocks ® Motor Controllers ® Consumer Circuits
Telecommunications Circuits ® Speech ® Special Analog Functions

LOGIC DATABOOK VOLUME |1—1984

CMOS AC Switching Test Circuits and Timing Waveforms ¢ CMOS Application Notes ® MM54HC/ MM74HC
MM54HCT/MM74HCT e CD4XXX © MM54CXXX/MM74CXXX ® LSI/VLSI

LS/S/TTL DATABOOK—1987 ' '

Introduction to Bipolar Logic ® Low Power Schottky ® Schottky ® TTL e Low Power

MASS STORAGE HANDBOOK—1986

Disk Interface Design Guide and User Manual ® Winchester Disk Support ® Winchester Disk Data Controller
Floppy Disk Support ® Drive Interface Support Circuits

MEMORY SUPPORT HANDBOOK—1986

Dynamic Memory Control ® Error Checking and Correction ® Microprocessor Interface and Applications
Memory Drivers and Support

THE NSC800 MICROPROCESSOR FAMILY DATABOOK—1985

CPU ¢ Peripherals ® Evaluation Board ¢ Logic Devices ® MA2000 Macrocomponent Family

NON-VOLATILE MEMORY DATABOOK—1987

CMOS EPROMs ¢ EEPROMs ® Bipolar PROMs

SERIES 32000 DATABOOK—1986

Introduction ® CPU-Central Processing Unit ® Slave Processors ® Peripherals ® Data Communications and LAN’s
Disk Control and Interface ® DRAM Interface ® Development Tools ¢ Software Support ® Application Notes

RANDOM ACCESS MEMORY DATABOOK—1987

Static RAMs ® TTL RAMs ¢ TTL FIFOs ¢ ECL RAMs

RELIABILITY HANDBOOK—1986

Reliability and the Die ® Internal Construction e Finished Package ® MIL-STD-883 ¢ MIL-M-38510 -

The Specification Development Process ¢ Reliability and the Hybrid Device ® VLSI/VHSIC Devices
Radiation Environment e Electrostatic Discharge ® Discrete Device ® Standardization

Quality Assurance and Reliability Engineering ® Reliability and Documentation ® Commercial Grade Device
European Reliability Programs ® Reliability and the Cost of Semiconductor Ownership

Reliability Testing at National Semiconductor ® The Total Military/Aerospace Standardization Program
883B/RETS™ Products ® MILS/RETS™ Products ® 883/RETS™ Hybrids ¢ MIL-M-38510 Class B Products
Radiation Hardened Technology ® Wafer Fabrication ®¢ Semiconductor Assembly and Packaging
Semiconductor Packages ® Glossary of Terms ® Key Government Agencies ® AN/ Numbers and Acronyms
Bibliography ¢ MIL-M-38510 and DESC Drawing Cross Listing

THE SWITCHED-CAPACITOR FILTER HANDBOOK—1985

Introduction to Filters ® National’s Switched-Capacitor Filters ® Designing with Switched-Capacitor Filters
Application Circuits ® Filter Design Program ® Nomographs and Tables

TRANSISTOR DATABOOK—1982

NPN Transistors ® PNP Transistors ® Junction Field Effect Transistors ® Selection Guides ® Pro Electron Series
Consumer Series ® NA/NB/NR Series ® Process Characteristics Double-Diffused Epitaxial Transistors
Process Characteristics Power Transistors ® Process Characteristics JFETs ® JFET Applications Notes

VOLTAGE REGULATOR HANDBOOK—1982

Product Selection Procedures ® Heat Flow & Thermal Resistance ® Selection of Commercial Heat Sink
Custom Heat Sink Design ® Applications Circuits and Descriptive Information ® Power Supply Design
Data Sheets

48-SERIES MICROPROCESSOR HANDBOOK—1980

The 48-Series Microcomputers ® The 48-Series Single-Chip System e The 48-Series Instruction Set
Expanding the 48-Series Microcomputers ® Applications for the 48-Series ® Development Support

Analog I/0 Components ® Communications Components ¢ Digital |/0 Components ¢ Memory Components
Peripheral Control Components




ALABAMA
Huntsville
Arrow
(205) 837-6955
Hamilton/Avnet
(205) 837-7210
Kierulff
(205) 883-6070
Pioneer
(205) 837-9300
ARIZONA
Phoenix
Kierulff
(602) 437-0750
Tempe
Anthem Electronics
(602) 966-6600
Arrow
(602) 968-4800
Bell Industries
(602) 966-7800
Hamilton/Avnet
(602) 231-5100
CALIFORNIA
Chatsworth
Anthem Electronics
(818) 700-1000
Arrow
(818) 701-7500
Hamilton Electro Sales
(818) 700-0440
Kierulff
(818) 407-2500
Costa Mesa
Avnet Electronics
(714) 754-6050
Hamilton Electro Sales
(714) 641-4159
Cypress
Kierulff
(714) 220-6300
Garden Grove
Bell Industries
(714) 895-7801
Hamilton Electro Sales
(213) 217-6751
Gardena
Bell Industries
(213) 515-1800
Irvine
Anthem Electronics
(714) 768-4444
Los Angeles
Kierulff
(213) 725-0325
Ontario
Hamilton/Avnet
(714) 989-4602
Sacramento
Hamilton/Avnet
(916) 925-2216
(916) 922-6800
San Diego
Anthem Electronics
(619) 453-9005
Arrow
(619) 565-4800
Hamilton/Avnet
(619) 571-7510
Kierulff
(619) 278-2112

San Jose
Anthem Electronics
(408) 295-4200
Kierulff
(408) 947-3400
Sunnyvale
Arrow
(408) 745-6600
Bell Industries
(408) 734-8570
Hamilton/Avnet
(408) 743-3355
Thousand Oaks
Bell Industries
(805) 499-6821
Tustin
Arrow
(714) 838-5422
Kierulff
(714) 731-5711
COLORADO
Aurora
Arrow (303) 696-1111
Englewood
Anthem Electronics
(303) 790-4500
Hamilton/Avnet
(303) 799-9998
Kierulff
(303) 790-4444
Wheatridge
Bell Industries
(303) 424-1985

CONNECTICUT
Danbury
Hamilton/Avnet
(203) 797-2800
Meridian
Lionex Inc.
(203) 237-2282
Norwalk
Pioneer Northeast
(203) 853-1515
Wallingford
Arrow
(203) 265-7741
Kierulff
(203) 265-1115

FLORIDA
Altamonte Springs
Pioneer
(305) 834-9090
Kieruiff
(305) 682-6923
Deerfield Beach
Arrow
(305) 429-8200
Bell Industries
(813) 541-4434
Pioneer
(305) 428-8877
Fort Lauderdale
Hamilton/Avnet
(305) 971-2900
Kierulff
(305) 486-4004
Largo
Bell Industries
(813) 541-4434
Palm Bay
Arrow
(305) 725-1480

NATIONAL SEMICONDUCTOR CORPORATION
AUTHORIZED DISTRIBUTORS

St. Petersburg
Hamilton/Avnet
(813) 576-3930

Winter Park
Hamilton/Avnet
(305) 628-3888

GEORGIA
Norcross
Arrow
(404) 449-8252
Bell Industries
(404) 662-0923
Hamilton/Avnet
(404) 447-7500
Pioneer
(404) 448-1711
Kierulff
(404) 447-5252
ILLINOIS
Bensenville
Hamilton/Avnet
(312) 860-7780
Elk Grove Village
Beli Industries
(312) 640-1910
Pioneer
(312) 437-9680
ltasca
Kieruiff
(312) 250-0500
Schaumberg
Arrow
(312) 397-3440
Urbana
Bell Industries
(217) 328-1077
INDIANA
Carmel
Hamilton/Avnet
(810) 260-3966
Indianapolis
Advent
(317) 872-4910
Arrow
(317) 243-9353
Bell Industries
(317) 634-8202
Pioneer
(317) 849-7300
IOWA
Cedar Rapids
Advent Electronics
(319) 363-0221
Arrow
(319) 395-7230
Bell Industries
(319) 395-0730
Hamilton/Avnet
(319) 362-4757

KANSAS
Lenexa
Arrow
(913) 541-9542
Overland Park
Hamilton/Avnet
(913) 888-8900
MARYLAND
Columbia
Arrow
(301) 995-0003
Lionex
(301) 964-0040

Gaithersburg

Pioneer

(301) 921-0660

Kierulff

(301) 840-1155

MASSACHUSETTS

Billerica

Kierulff

(617) 667-8331
Columbia

Hamilton/Avnet

(301) 995-3500
Lexington

Pioneer Northeast

(617) 861-9200
Norwood

Gerber Electronics

(617) 769-6000
Peabody

Hamilton/Avnet

(617) 531-7430
Wilmington

Lionex

(617) 657-5170
Woburn

Arrow

(617) 933-8130

MICHIGAN

Ann Arbor

Arrow

(313) 971-8220
Grand Rapids

Arrow

(616) 243-0912

Hamilton/Avnet

(616) 243-8805

R-M Michigan

(616) 531-9300
Livonia

Hamilton/Avnet

(313) 522-4700

Pioneer

(313) 525-1800

MINNESOTA

Edina
Arrow
(612) 830-1800
Kierulff
(612) 941-7500

Minnetonka
Hamilton/Avnet
(612) 932-0600
Pioneer
(612) 935-5444

MISSOURI
Earth City
Hamilton/Avnet
(314) 344-1200
Kierulff
(314) 997-4956
St. Louis’
Arrow
(314) 567-6888
Kierulff
(314) 997-4956
NEW HAMPSHIRE
Manchester
Arrow
(603) 668-6968
Bell Industries
(617) 273-4450
Hamilton/Avnet
(603) 624-9400
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NEW JERSEY

Cherry Hill
Hamilton/Avnet
(609) 424-0100

Fairfield
Arrow
(201) 575-5300
Hamilton/Avnet
(201) 575-3390
Kierulff
(201) 575-6750
Lionex :
(201) 227-7960

Nu Horizons Electronics

(201) 882-8300
Marlton

Arrow

(609) 596-8000
Mt. Laurel

Kierulff

(609) 235-1444
Pine Brook

Pioneer Northeast

(201) 575-3510

NEW MEXICO
Albuquerque

Alliance Electronics
(505) 292-3360
Arrow
(505) 243-4566
Bell Industries
(505) 292-2700
Hamilton/Avnet
(505) 765-1500

NEW YORK

Amityville

Nu Horizons

(516) 226-6000
Brookhaven

Arrow

(516) 924-0700
Buffalo

Summit Distributors

(716) 887-2800
Fairport”

Pioneer

(716) 381-7070
Hauppauge

Arrow

(516) 231-1000

Hamilton/Avnet

(516) 434-7413

Lionex

(516) 273-1660
Melville

Arrow

(516) 391-1300
Rochester

Arrow

(716) 427-0300

Hamilton/Avnet

(716) 475-9130

Summit Electronics

(716) 334-8110
Syracuse

Hamilton/Avnet

(315) 437-2641
Vestal

Pioneer

(607) 748-8211
Westbury

Hamilton/Avnet

(516) 997-6868
Woodbury

Pioneer

(516) 921-8700

NORTH CAROLINA

Charlotte

Pioneer

(704) 527-8188
Raleigh

Arrow

(919) 876-3132

Hamilton/Avnet

(919) 878-0810

Kierulff

(919) 872-8410
Salem

Arrow

(919) 725-8711

OHIO
Beachwood
Kieruiff
(216) 831-5222
Centerville
Arrow
(513) 435-5563
Cleveland
Hamilton/Avnet
(216) 831-3500
Pioneer
(216) 587-3600
Columbus
Arrow
(614) 885-8362
Dayton
Bell Industries
(513) 435-8660
(513) 434-8231
Hamilton/Avnet
(513) 439-6700
Pioneer
(513) 236-9900
Kierulff
(513) 439-0045
Highland Heights
CAM/OHIO
(216) 461-4700
Salon
Arrow
(216) 248-3990
Westerville
Hamilton/Avnet
(614) 882-7004

OKLAHOMA
Tulsa
Arrow
(918) 665-7700
Kierulff
(918) 252-7537

Quality Components

(918) 664-8812
Radio Inc.
(918) 587-9123
OREGON
Beaverton
Almac Electronics
(503) 629-8090

Anthem Electronics

(503) 643-1114
Lake Oswego

Bell Industries

(503) 241-4115

Hamilton/Avnet

(503) 635-7850
Portland

Kieruiff

(503) 641-9150
Tigard

Arrow

(503) 684-1690

PENNSYLVANIA
Horsham
Lionex
(215) 443-5150
Pioneer
(215) 674-4000
Monroeville
Arrow
(412) 856-7000
Pittsburgh
CAM RPC
(412) 782-3770
Hamilton/Avnet
(412) 281-4150
Pioneer
(412) 782-2300

TENNESSEE

Ndshville
Bell Industries
(615) 367-4400

TEXAS

Addison

Quality Components

(214) 733-4300
Austin

Arrow

(512) 835-4180

Hamilton/Avnet

(512) 837-8911

Kierulff

(512) 835-2090

Pioneer

(512) 835-4000

Quality Components

(512) 835-0220
Carroliton

Arrow

(214) 380-6464
Dallas

Kierulff

(214) 343-2400

Pioneer

(214) 386-7300
Houston

Arrow

(713) 530-4700

Kierulff

(713) 530-7030

Pioneer

(713) 988-5555
Irving

Hamilton/Avnet

(214) 550-7755
Stafford

Hamilton/Avnet

(713) 240-7733
Sugarland

Quality Components

(713) 491-2255

UTAH

Salt Lake City
Anthem Electronics
(801) 973-8555
Arrow
(801) 972-0404
Bell Industries
(801) 972-6969
Hamilton/Avnet
(801) 972-4300
Kierulff
(801) 973-6913

WASHINGTON
Bellevue

Almanac Electronics

(206) 643-9992
Arrow
(206) 643-4800
Hamilton/Avnet
(206) 453-5844
Redmond
Anthem Electronics
(206) 881-0850
WISCONSIN
Brookfield
Arrow
(414) 792-0150
Milwaukee
Taylor Electric Co.
(414) 241-4321
New Berlin
Hamilton/Avnet
(414) 784-4516
Waukesha
Bell Industries
(414) 547-8879
Kierulff
(414) 784-8160

CANADA
Western Provinces
Calgary
Hamilton/Avnet
(403) 230-3586
Zentronics
(403) 272-1021
Edmonton
Zentronics
(403) 468-9306
Richmond
Zentronics
(604) 694-1957
Winnipeg
Zentronics
(204) 775-8661

Eastern Provinces
Brampton
Zentronics
(416) 451-9600
Doval
Semad
(514) 636-4614
Markham
Semad
(416) 475-8500
Mississauga
Hamilton/Avnet
(416) 677-7432
Nepean
Hamilton/Avnet
(613) 226-1700
Zentronics
(613) 226-8840
St. Laurent
Hamilton/Avnet
(514) 331-6443
Zentronics
(514) 735-5361
Willowdale
" Electrosonic
(416) 494-1666
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Tel: (02 34) 27 00 27
Telex: 826 209
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