














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not Note: The "Absolute Maximum Ratings" are those values 
contained in this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran-
reliability electrical test specifications document. teed The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

Input Voltage 5.5V 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range the conditions for actual device operation. 
DM54 - 55·C to + 125·C 
DM74 O·Cto +70·C 

Storage Temperature Range - 65·C to + 150·C 

Recommended Operating Conditions 

Symbol Parameter 
DM54259 DM74259 

Units 
Min Nom Max Min Nom Max 

Vee Supply Voltage 4.5 5 5.5 4.75 5 5.25 V 

VIH High Level Input Voltage 2 2 V 

VIL Low Level Input Voltage 0.8 0.8 V 

10H High Level Output Current -0.8 -0.8 rnA 

10L Low Level Output Current 16 16 mA 

tw Pulse Width Enable 19 13 19 13 
(Note 6) 

ns 
Clear 19 13 19 13 

tsu Setup Time Data 20 13 20 13 
(Notes 1, 2, 3 & 6) 

ns 
Select 10 5 10 5 

tH Hold Time Data 0 -10 0 -10 
(Notes 1 & 6) 

ns 
Select 0 -13 0 -13 

TA Free Air Operating Temperature -55 125 0 70 ·C 

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

Symbol Parameter Conditions Min Typ Max Units (Note 3) 

VI Input Clamp Voltage Vee = Min, II = -12 rnA -1.5 V 

VOH High Level Output Vee = Min, IOH = Max 2.4 304 V 
Voltage VIL = Max, VIH = Min 

VOL Low Level Output Vee = Min, IOL = Max 0.2 004 V 
Voltage VIH = Min, VIL = Max 

II Input Current @ Max Vee = Max, VI = 5.5V 1 mA 
Input Voltage 

IIH High Level Input Vee = Max, VI = 2AV 40 ""A Current 

IlL Low Level Input Vee = Max, VI = OAV -1.6 mA 
Current 

los Short Circuit Vee = Max I DM54 -20 -55 
mA 

Output Current (Note 4) I DM74 -20 -55 

Ice Supply Current Vee = Max (Note 5) 90 mA 
Note 1: Setup and hold times are with reference to the enable input. 
Note 2: The select·to·enable setup time is the time before the High-to·Low enable transition that the select must be stable so that the correct latch is selected and 
the others not affected. 
Note 3: All typicals are at Vee = 5V, TA = 25'C. 

Note 4: Not more than one output should be shorted at a time. 
Note 5: Icc is measured with 4.5V applied to all inputs and all outputs open. 
Note 6: TA = 25'C and Vee = 5V. 
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Switching Characteristics at Vee = 5V and T A = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol Parameter From (Input) RL = 4000, CL = 15 pF 
Units 

To (Output) Min Max 

tpLH Propagation Delay Time Enable to 
28 

Low to High Level Output Output 
ns 

tpHL Propagation Delay Time Enable to 
27 

High to Low Level Output Output 
ns 

tpLH Propagation Delay Time Data to 
35 

Low to High Level Output Output 
ns 

tpHL Propagation Delay Time Data to 
28 

High to Low Level Output Output 
ns 

tpLH Propagation Delay Time Select to 
35 

Low to High Level Output Output 
ns 

tpHL Propagation Delay Time Select to 
35 

High to Low Level Output Output 
ns 

tpHL Propagation Delay Time Clear to 
31 

High to Low Level Output Output 
ns 

Function Tables 

Inputs Output of Each 
Addressed Other Function 

Clear E Latch Output 

H L 0 aiO Addressable Latch 
H H aiO aiO Memory 
L L 0 L 8·Line Demultiplexer 
L H L L Clear 

Latch Selection Table 

Select Inputs Latch 

C B A Addressed 

L L L 0 
L L H 1 
L H L 2 
L H H 3 
H L L 4 
H L H 5 
H H L 6 
H H H 7 

H = High Level, L = Low Level 

o = The level of the data input 

0iO = The level of OJ (i = 0,1, ... 7, as appropriate) 
before the indicated steady-state input conditions 
were established. 
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DM54365/DM74365 Hex TRI-STATE® Buffers 

General Description 
This device contains six independent gates each of which 
performs a non-inverting buffer function. The outputs have 
the TAl-STATE feature. When enabled, the outputs exhibit 
the low impedance characteristics of a standard TIL output 
with additional drive capability to permit the driving of bus 
lines without external resistors. When disabled, both the 

output transistors are turned off presenting a high-imped­
ance state to the bus line. Thus the output will act neither as 
a significant load nor as a driver. To minimize the possibility 
that two outputs will attempt to take a common bus to oppo­
site logic levels, the disable time is shorter than the enable 
time of the outputs. 

Connection Diagram 

!J1 

Function Table 

Dual-In-Llne Package 

A1 V1 A2 V2 A3 V3 

Order Number DM54365J or DM74365N 
See NS Package Number J16A or N16A 

Input 

G1 G2 

L L 
L L 
H X 
X H 

H = High Logic Level 
L = Low Logic Level 

Y=A 

A 

L 
H 
X 
X 

X = Either Low or High Logic Level 
Hi-Z = TRI-STATE (Outputs are disabled) 

4-210 

Output 

Y 

L 
H 

Hi-Z 
Hi-Z 

GND 
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Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not Note: The "Absolute Maximum Ratings" are those values 
contained In this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran-
reliability electrical test specifications document. teed The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "E/ectrical Characteristics" 

Input Voltage 5.5V table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range the conditions for actual device operation. 
DM54 - 55·C to + 125·C 
DM74 O·Cto +70·C 

Storage Temperature Range - 65·C to + 150·C 

Recommended Operating Conditions 

Symbol Parameter 
DM54365 DM74365 

Units 
Min Nom Max Min Nom Max 

Vee Supply Voltage 4.5 5 5.5 4.75 5 5.25 V 

VIH High Level Input Voltage 2 2 V 

VIL Low Level Input Voltage 0.8 0.8 V 

10H High Level Output Current -2 -5.2 rnA 

10L Low Level Output Current 32 32 rnA 

TA Free Air Operating Temperature -55 125 0 70 ·C 

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

Symbol Parameter Conditions Min 
Typ 

Max Units 
(Note 1) 

VI Input Clamp Voltage Vee = Min, II = -12 rnA -1.5 V 

VOH High Level Output Vee = Min, 10H = Max 2.4 3.1 V 
Voltage VIL = Max, VIH = Min 

VOL Low Level Output Vee = Min, 10L = Max 0.2 0.4 V 
Voltage VIH = Min, VIL = Max 

II Input Current @ Max Vee = Max, VI = 5.5V 1 rnA 
Input Voltage 

IIH High Level Input Current Vee = Max, VI = 2.4V 40 J.LA 

IlL Low Level Input Current Vee = Max A -40 
VI = 0.5V (Note 4) 

Vee = Max A -1.6 rnA 
VI = O.4V (Note 5) 

Vee = Max G -1.6 
VI = O.4V 

10ZH Off-State Output Current Vee = Max, Va = 2.4V 
with High Level Output VIH = Min, VIL = Max 40 J.LA 
Voltage Applied 

10ZL Off-State Output Current Vee = Max, Va = O.4V 
with Low Level Output VIH = Min, VIL = Max -40 J.LA 
Voltage Applied 

los Short Circuit Vee = Max DM54 -40 -115 
rnA 

Output Current (Note 2) DM74 -40 -115 

lee Supply Current Vee = Max (Note 3) 59 85 rnA 
Note 1: All typicals are at Vee = SV, TA = 2S'e. 
Note 2: Not more than one output should be shorted at a time. 
Note 3: lee is measured with the data inputs grounded, and the output controls at 4.5V. 
Note 4: Both G inputs are at 2V. 
Note 5: Both G inputs are at D.4V. 
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Switching Characteristics at Vee = 5V and T A = 25°C (See Section 1 for Test Waveforms and Output Load) 

RL = 400n 

Symbol Parameter CL = 5 pF CL = 50pF Units 

Min Max Min Max 

tpLH Propagation Delay Time 
16 ns 

Low to High Level Output 

tpHL Propagation Delay Time 
22 ns 

High to Low Level Output 

tpZH Output Enable Time to 
35 ns 

High Level Output 

tPZL Output Enable Time to 
37 ns 

Low Level Output 

tpHZ Output Disable Time from 
11 ns 

High Level Output 

tpLZ Output Disable Time from 
27 ns 

Low Level Output 
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DM54367/DM74367 Hex TRI-STATE® Buffers 

General Description 
This device contains six independent gates each of which 
performs a non-inverting buffer function. The outputs have 
the TRI-STATE feature. When enabled, the outputs exhibit 
the low impedance characteristics of a standard TTL output 
with additional drive capability to permit the driving of bus 
lines without external resistors. When disabled, both the 

output transistors are turned off presenting a high-imped­
ance state to the bus line. Thus the output will act neither as 
a signficant load nor as a driver. To minimize the possibility 
that two outputs will attempt to take a common bus to oppo­
site logic levels, the disable time is shorter than the enable 
time of the outputs. 

Connection Diagram 

Vee 

16 

ill 

Function Table 

Dual-In-Llne Package 

G2 A6 V6 A5 V5 A4 

15 14 13 12 11 10 

AI VI A2 V2 A3 V3 

Order Number DM54367J or DM74367N 
See NS Package Number J16A or N16A 

Y=A 

Input 

G A 

L L 
L H 
H X 

H = High Logic Level 
L = Low Logic Level 

Output 

Y 

L 
H 

Hi-Z 

X = Either Low or High Logic Level 
Hi-Z = TRI-STATE (Outputs are disabled) 
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Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not Note: The "Absolute Maximum Ratings" are those values 
contained In this data sheet. Refer to the associated beyond which the safety of the device cannot be guaran-
reliability electrical test specifications document. teed The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

Input Voltage 5.5V 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range the conditions for actual device operation. 
DM54 - 55·C to + 125·C 
DM74 O·Cto +70·C 

Storage Temperature Range - 65·C to + 150·C 

Recommended Operating Conditions 

Symbol Parameter 
DM54367 DM74367 

Units 
Min Nom Max Min Nom Max 

Vee Supply Voltage 4.5 5 5.5 4.75 5 5.25 V 

VIH High Level Input Voltage 2 2 V 

Vil Low Level Input Voltage 0.8 0.8 V 

10H High Level Output Current -2 -5.2 rnA 

10l Low Level Output Current 32 32 rnA 

TA Free Air Operating Temperature -55 125 0 70 ·c 

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

Symbol Parameter Conditions Min 
Typ 

Max Units 
(Note 1) 

VI Input Clamp Voltage Vee = Min, II = -12 rnA -1.5 V 

VOH High Level Output Vee = Min, IOH = Max 
2.4 3.1 V 

Voltage Vil = Max, VIH = Min 

VOL Low Level Output Vee = Min, IOl = Max 
0.2 004 V 

Voltage VIH = Min, Vil = Max 

II Input Current @ Max Vee = Max, VI = 5.5V 
1 rnA 

Input Voltage 

IIH High Level Input Current Vee = Max, VI = 2.4V 40 1LA 

III Low Level Input Vee = Max A 
-40 

Current VI = 0.5V (Note 4) 

Vee = Max A 
-1.6 rnA 

VI = O.4V (Note 5) 

Vee = Max G 
-1.6 

VI = O.4V 

10ZH Off-State Output Current Vee = Max, Vo = 2.4V 
with High Level Output VIH = Min, Vil = Max 40 1LA 
Voltage Applied 

10Zl Off-State Output Current Vee = Max, Vo = OAV 
with Low Level Output VIH = Min, Vil = Max -40 1LA 
Voltage Applied 

lOS Short Circuit Vee = Max DM54 -40 -115 
rnA 

Output Current (Note 2) DM74 -40 -115 

Ice Supply Current Vee = Max (Note 3) 65 85 rnA 
Note 1: All typicals are at Vec = SV, TA = 2SoC. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Icc is measured with the data inputs grounded and the output controls at 4.SV. 

Note 4: Both G inputs are at 2V. 

Note 5: Both G inputs are at O.4V. 
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Switching Characteristics at Vee = 5V and T A = 25°C (See Section 1 for Test Waveforms and Output Load) 

RL = 4000 

Symbol Parameter CL = 5pF CL = 50 pF Units 

Min Max Min Max 

tpLH Propagation Delay Time 
16 ns 

Low to High Level Output 

tpHL Propagation Delay Time 
22 ns 

High to Low Level Output 

tpZH Output Enable Time 
35 ns 

to High Level Output 

tpZL Output Enable Time 
37 ns 

to Low Level Output 

tpHZ Output Disable Time 
11 ns 

from High Level Output 

tpLZ Output Disable Time 
27 ns 

from Low Level Output 
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DM54368/DM74368 Hex TRI-STATE® Inverting Buffers 

General Description 
This device contains six independent gates each of which 
performs an inverting buffer function. The outputs have the 
TRI-ST ATE feature. When enabled, the outputs exhibit the 
low impedance characteristics of a standard TIL output 
with additional drive capability to permit the driving of bus 
lines without external resistors. When disabled, both the 

output transistors are turned off presenting a high-imped­
ance state to the bus line. Thus the output will act neither as 
a significant load nor as a driver. To minimize the possibility 
that two outputs will attempt to take a common bus to oppo­
site logic levels, the disable time is shorter than the enable 
time of the outputs. 

Connection Diagram 

Function Table 

Dual-In-Llne Package 

Vee (;2 A6 Y6 AS YS Y4 

(;1 A1 Y1 A2 Y2 A3 Y3 GND 

Order Number DM54368J or DM74368N 
See NS Package Number J16A or N16A 

Inputs 

G 

L 
L 
H 

H = High Logic Level 

L = Low Logic Level 

Y=A 

A 

L 
H 
X 

X - Either Low or High Logic Level 

Output 

Y 

H 
L 

Hi-Z 

Hi-Z = TRI-STATE (Outputs are disabled) 
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Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not Note: The ''Absolute Maximum Ratings" are those values 
contained In this data sheet. Refer to the associated beyond which the safety of the device cannot be guaran· 
reliability electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

Input Voltage 5.5V 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range the conditions for actual device operation. 
DM54 - 55°C to + 125°C 
DM74 O°Cto +70°C 

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

Recommended Operating Conditions 

Symbol Parameter 
DM54368 DM74368 

Units 
Min Nom Max Min Nom Max 

Vee Supply Voltage 4.5 5 5.5 4.75 5 5.25 V 

VIH High Level Input Voltage 2 2 V 

VIL Low Level Input Voltage 0.8 0.8 V 

10H High Level Output Current -2 -5.2 mA 

10L Low Level Output Current 32 32 mA 

TA Free Air Operating Temperature -55 125 0 70 °C 

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

Symbol Parameter Conditions Min 
Typ 

Max Units 
(Note 1) 

VI Input Clamp Voltage Vee = Min, II = -12 mA -1.5 V 

VOH High Level Output Vee = Min, 10H = Max 
204 3.1 V 

Voltage VIL = Max, VIH = Min 

VOL Low Level Output Vee = Min,lOL = Max 
0.2 004 V 

Voltage VIH = Min, VIL = Max 

II Input Current @ Max Vee = Max, VI = 5.5V 
1 mA 

Input Voltage 

IIH High Level Input Current Vee = Max, VI = 2AV 40 IJ-A 

IlL Low Level Input Current Vee = Max A 
-40 

VI = 0.5V (Note 4) 

Vee = Max A 
-1.6 mA 

VI = OAV (Note 5) 

Vee = Max G 
-1.6 

VI = 0.4V 

10ZH Off·State Output Current Vee = Max, Va = 2AV 
with High Level Output VIH = Min, VIL = Max 40 IJ-A 
Voltage Applied 

10ZL Off·State Output Current Vee = Max, Va = O.4V 
with Low Level Output VIH = Min, VIL = Max -40 IJ-A 
Voltage Applied 

lOS Short Circuit Vee = Max DM54 -40 -115 
mA 

Output Current (Note 2) DM74 -40 -115 

lee Supply Current Vee = Max (Note 3) 59 77 rnA 

Note 1: All typicals are at Vee = 5V. TA = 25°C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: lee is measured with the data inputs grounded. and the output controls at 4.5V. 

Note 4: Both G inputs are at 2V. 

Note 5: Both G inputs are at O.4V. 
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Switching Characteristics at Vee = 5V and T A = 25°C (See Section 1 for Test Waveforms and Output Load) 

RL = 4000 

Symbol Parameter CL = 5pF CL = 50pF Units 

Min Max Min Max 

tpLH Propagation Delay Time 
17 ns 

Low to High Level Output 

tpHL Propagation Delay Time 
16 ns 

High to Low Level Output 

tPZH Output Enable Time to 
35 ns 

High Level Output 

tPZL Output Enable Time to 
37 ns 

Low Level Output 

tpHZ Output Disable Time from 
11 ns 

High Level Output 

tpLZ Output Disable Time from 
27 ns 

Low Level Output 
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DM7123/DM8123 Quad 2-lnput 
Data Selectors/Multiplexers 

General Description Features 
This device contains four 2-input multiplexers with common 
input select logic and common output disable circuitry. The 
DM7123/8123 provides TRI-STATE~ outputs. When the 
enable/strobe input is at a low logic level, the outputs of all 
devices are conventional TTL. However, when the enable/ 
strobe input is raised to a high logic level, the outputs of the 
DM7123/8123 go to the high-impedance third state. This 
device provides the designer with TRI-STATE and/or low 
power pin/pin replacements for the popular 9322 and 
54174157 multiplexers. 

• Pin equivalents popular 9322 and 54174157 
multiplexers 

• Both conventional TTL and TRI-STATE outputs 
available 

• Typical propagation delay 9.5 ns 
• Typical power dissipation 200 mW 

Connection Diagram 

Function Table 

Dual-In-Llne Package 

INPUTS INPUTS 
~-""--",,\ OUTPUT ~-""--",,\ OUTPUT 

Vcc ENABLE A4 B4 Y4 

116 15 14 13 12 

A3 

11 

83 Y3 

10 9 

3 4 5 6 7 
18 

S A1 81 Y1 A2 82 Y2 GND 
SELECT OUTPUT OUTPUT 

INPUTS INPUTS 

Order Number DM7123J or DM8123N 
See NS Package Number J16A or N16A 

Enable Select 
Inputs 

Outputs 
A B Y 

L L L X L 
L L H X H 
L H X L L 
L H X H H 
H X X X Hi-Z 

L = Low Logic Level, H = High Logic Level 
X = Either Low or High Logic Level 
Hi·Z = TRI-STATE (Outputs are disabled) 
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Absolute Maximum Ratings (Note) 
Specifications for Military/Aerospace products are not Note: The ''Absolute Maximum Ratings" are those values 
contained In this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran-
reliability electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

Input Voltage 5.5V table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range the conditions for actual device operation. 
DM71 - 55·C to + 125·C 
DM81 O·Cto +70·C 

Storage Temperature Range -65·C to + 150· C 

Recommended Operating Conditions 

Symbol Parameter 
DM7123 DM8123 

Units 
Min Nom Max Min Nom Max 

Vee Supply Voltage 4.5 5 5.5 4.75 5 5.25 V 

VIH High Level Input Voltage 2 2 V 

VIL Low Level Input Voltage 0.8 0.8 V 

IOH High Level Output Current -2 -5.2 mA 

IOL Low Level Output Current 16 16 mA 

TA Free Air Operating Temperature -55 125 0 70 ·C 

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

Symbol Parameter Conditions Min 
Typ 

Max Units 
(Note 1) 

VI Input Clamp Voltage Vee = Min, II = -12 mA -1.5 V 

VOH High Level Output Vee = Min, IOH = Max I DM71 2.4 
V 

Voltage VIL = Max, VIH = Min I DM81 2.4 

VOL Low Level Output Vee = Min, IOL = Max 
0.4 V 

Voltage VIH = Min, VIL = Max 

II Input Current @ Max Vee = Max, VI = 5.5V 
1 mA 

Input Voltage 

IIH High Level Input Current Vee = Max, VI = 2.4V 40 p.A 

IlL Low Level Input Current Vee = Max, VI = O.4V -1.6 mA 

IOZH Off-State Output Current 
Vee = Max, Vo = 2.4V with High Level Output 
VIH = Min, VIL = Max 

40 p.A 
Voltage Applied 

IOZL Off-State Output Current 
Vee = Max, Vo = O.4V 

with Low Level Output -40 p.A 
Voltage Applied VIH = Min, VIL = Max 

los Short Circuit Vee = Max I DM71 -30 -70 
mA 

Output Current (Note 2) I DM81 -30 -70 

Ice Supply Current Vee = Max (Note 3) 40 51 mA 
Note 1: All typicals are at Vee = 5V, T A = 25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

Note 3: lee Is measured with the Inputs grounded, and all outputs open. 
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Switching Characteristics at Vee = 5V and T A = 25°C (See Section 1 for Test Waveforms and Output Load) 

RL = 4000 

Symbol Parameter From (Input) CL = 5pF CL = 50pF Units 
To (Output) 

Min Max Min Max 

tpLH Propagation Delay Time Data to 
4 15 

Low to High Level Output Output 
ns 

tpHL Propagation Delay Time Data to 
5 18 ns 

High to Low Level Output Output 

tpLH Propagation Delay Time Select to 
5 23 

Low to High Level Output Output 
ns 

tpHL Propagation Delay Time Select to 
8 24 

High to Low Level Output Output 
ns 

tPZH Output Enable Time to Enable 
9 25 

High Level Output toO 
ns 

tpZL Output Enable Time to Enable 
10 30 

Low Level Output toO 
ns 

tpHZ Output Disable Time from Enable 
4 11 ns 

High Level Output toO 

tpLZ Output Disable Time from Enable 
9 27 

Low Level Output toO 
ns 

Logic Diagram 

B4 A4 B3 A3 B2 A2 Bl AI 

(1) 
(13) (14) (10) (11) (6) (5) (3) (2) 

~ SELECT -4>: 
.... - - -

Vcc=PIN 16 
GND=PIN 8 

(15) -ENABLE - 1(12) 1(9) I (7) (4) 

Y4 Y3 Y2 Yl 
TL/F/6574-2 
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SE DM7130/DM8130 Magnitude Comparators 
Q 

General Description Features 
• Typical propagation delay 21 ns This device offers comparisons to determine equality be­

tween two binary words. The OM7130/0M8130 compares 
two ten-bit words. A strobe override is provided. When the 
strobe is taken to a high logic level, the output is forced to a 
high logic level. The device also features open collector out­
puts for expansion. 

• Typical power dissipation 240 mW 
• Open-collector outputs for expansion 

Connection Diagram 

Function Table 

Dual-In-Llne Package 
OUTPUT 

Vee A10 810 A9 89 A8 88 A7 87 A6 86 Y 

A 1 81 A2 B2 A3 83 A4 B4 A5 B5 STROBE GND 

Order Number DM7130J or DM8130N 
See NS Package Number J24A or N24A 

Condition 

A = B,A =1= B 
A=B 
A=I=B 

H = High Logic Level 
L = Low Logic Level 

STROBE Output 
S y 

H H 
L H 
L L 
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Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not Note: The "Absolute Maximum Ratings" are those values 
contained In this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran-
reliability electrical test specifications document. teed The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

Input Voltage 5.5V 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range the conditions for actual device operation. 
DM71 - 55°C to + 125°C 
DM81 O°Cto + 70°C 

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

Recommended Operating Conditions 

Symbol Parameter 
DM7130 DM8130 

Units 
Min Nom Max Min Nom Max 

Vee Supply Voltage 4.5 5 5.5 4.75 5 5.25 V 

VIH High Level Input Voltage 2 2 V 

VIL Low Level Input Voltage 0.8 0.8 V 

VOH High Level Output Voltage 5.5 5.5 V 

IOL Low Level Output Current 16 16 rnA 

TA Free Air Operating Temperature -55 125 0 70 °C 

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

Symbol Parameter Conditions Min 
Typ 

Max Units 
(Note 1) 

VI Input Clamp Voltage Vee = Min, II = -12 rnA -1.5 V 

leEX High Level Output Vee = Min, Vo = 5.5V 
100 p.A 

Current VIH = Min 

VOL Low Level Output Vee = Min, IOL = Max 
0.2 0.4 V 

Voltage VIL = Max 

II Input Current @ Max Vee = Max, VI = 5.5V 
1 rnA 

Input Voltage 

IIH High Level Input Current Vee = Max, VI = 2.4V 40 p.A 

IlL Low Level Input Current Vee = Max, VI = O.4V -1.6 rnA 

lee Supply Current Vee = Max (Note 2) 48 70 rnA 

Switching Characteristics at Vee = 5V and TA = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol Parameter 
From (Input) RL = 400n, CL = 15 pF 

Units 
To (Output) Min Max 

tpLH Propagation Delay Time Data to 
25 

Low to High Level Output Output 
ns 

tpHL Propagation Delay Time Data to 
40 

High to Low Level Output Output 
ns 

tpLH Propagation Delay Time Strobe to 
18 

Low to High Level Output Output 
ns 

tpHL Propagation Delay Time Strobe to 
30 

High to Low Level Output Output 
ns 

Note 1: All typicals are at Vee = 5V, T A = 25'C. 

Note 2: Icc is measured with all inputs grounded and all outputs open. 
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5e DM7131/DM8131 6-Bit Unified Bus Comparator 
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General Description Features 
The DM7131/DM8131 compares two binary words of two­
to-six bits in length and indicates matching (bit-for-bit) of the 
two words. Inputs for one word are 54174 series-compatible 
TTL inputs, whereas those of the second word are high-im­
pedance receivers driven by a terminated data bus. These 
bus inputs include 0.65V typical hysteresis, which provides 
1.4V noise immunity. The DM7131/DM8131 has active pull­
up outputs and goes to the low state upon equality. The 
device has an output latch which is strobe controlled. 

• Low bus input current 15 J.LA typ 
• High bus input noise immunity 1.4V typ 
• Bus inputs comply with IEEE 488-1975 
• TTL-compatible output 
• Output latch provision 

The transfer of information to the output occurs when the 
STROBE input goes from a logic "1" to a logic "0" state. 
Inputs may be changed while the STROBE is at the logic 
"1" level, without affecting the state of the output. These 
devices are useful as address comparators in computer sys­
tems utilizing unified data bus organization. 

Connection Diagram 
Dual-In-Llne Package 

Vee B6 T6 85 T5 B4 

116 15 14 13 12 11 

T4 OUTPUT 

10 9 

Function Table 

-

2 3 

81 T1 B2 

4 5 

T2 83 

6_7_ Is 
T3 STROBE GND 

(BUS INPUT) (TTL INPUT) 

Order Number DM7131J or DM8131N 
See NS Package Number J16A or N16A 

Condition 

T = B, T=I= B 
T=B 
T=I=B 

STROBE I--_O_u...;tP,-u_t---i 

DM71/8131 

H 
L 
L 

"Latched in a previous state. 
H = High Logic Level. 
L = Low Logic Level. 
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Absolute Maximum Ratings (Note) 
Specifications for Military I Aerospace products are not Note: The ''Absolute Maximum Ratings" are those values 
contained In this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran-
reliability electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

Input Voltage 5.5V 
table are not guaranteed at the absolute maximum ratings. 
The ''Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range the conditions for actual device operation. 
DM71 - 55°C to + 125°C 
DMB1 O°Cto +70°C 

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

Recommended Operating Conditions 

Symbol Parameter 
DM7131 DM8131 

Units 
Min Nom Max Min Nom Max 

Vee Supply Voltage 4.5 5 5.5 4.75 5 5.25 V 

VT+ Positive-Going Input Threshold 
Voltage for Bus Inputs 1.4 1.75 2 1.45 1.75 1.95 V 
(Note 1) 

VT- Negative-Going Input Threshold 
Voltage for Bus Inputs 0.9 1.1 1.35 0.95 1.1 1.3 V 
(Note 1) 

VIH High Level Input Voltage for 
2 2 V 

Strobe and TTL Inputs 

VIL Low Level Input Voltage for 
O.B 0.8 V 

Strobe and TTL Inputs 

10H High Level Output Current -0.4 -0.4 mA 

10L Low Level Output Current 16 16 mA 

TA Free Air Operating Temperature -55 125 0 70 °C 

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

Symbol Parameter Conditions Min 
Typ 

Max Units 
(Note 2) 

VI Input Clamp Voltage Vee = Min, II = -12 mA -1.5 V 

VOH High Level Output Vee = Min, 10H = Max 
2.4 V 

Voltage VIL = Max, VIH = Min 

VOL Low Level Output Vee = Min, 10L = Max 0.4 V 
Voltage VIH = Min, VIL = Max 

II Input Current @ Max Vee = Max TTL 1 
mA 

Input Voltage VI = 5.5V Strobe 2 

IIH High Level Input Vee = Max TTL 40 
J-I-A 

Current VI = 2.4V Strobe 80 

IlL Low Level Input Vee = Max TTL -1.6 
mA 

Current VI = O.4V Strobe -2.4 

liN Bus Input VI = 4V Vee = Max 15 50 
J-I-A 

Current Vee = OV 1 50 

los Short Circuit Vee = Max DM71 -18 -55 
mA 

Output Current (Note 3) DM81 -18 -55 

lee Supply Current Vee = Max (Note 4) 50 74 mA 

Note 1: Vee = 5V 
Note 2: All typicals are at Vee = 5V, T A = 25'C. 
Note 3: Not more than one output should be shorted at a time. 
Note 4: lee is measured with all inputs grounded and all outputs open. 
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~ Switching Characteristics at Vee = 5V and T A = 25°C (See Section 1 for Test Waveforms and Output Load) 
C 
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Symbol Parameter 
From (Input) RL = 4000, CL = 15 pF 
To (Output) Min Max 

tpLH Propagation Delay Time TIL to 
30 

Low to High Level Output Output 

tpHL Propagation Delay Time TIL to 
30 

High to Low Level Output Output 

tpLH Propagation Delay Time Busto 
45 

Low to High Level Output Output 

tpHL Propagation Delay Time Busto 
45 

High to Low Level Output Output 

tpLH Propagation Delay Time Strobe to 
30 

Low to High Level Output Output 

tpHL Propagation Delay Time Strobe to 
30 

High to Low Level Output Output 

Logic Diagram 

R = High Impedance 
Bus Receiver 

DM71/8131 

T1~ 
B1~ 
T2~ 
B2~ 
T3~ 
~I>--,!::==L...{~1 :: ~_ I ~ ~'----'--""")(<rJ:>-... _(9_) OUTPUT 

.4~Do---J ~ 
T5~ 
B5~ 
T6~ 
B6~ 
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Units 

ns 

ns 

ns 

ns 

ns 

ns 
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DM7136/DM8136 6-Bit Unified Bus Comparator 
with Open-Collector Outputs 

General Description Features 
The DM7136/DM8136 compares two binary words of two­
to-six bits in length and indicates matching (bit-for-bit) of the 
two words. Inputs for one word are 54174 series-compatible 
TTL inputs, whereas those of the second word are high-im­
pedance receivers driven by a terminated data bus. These 
bus inputs include O.65V typical hysteresis which provides 
1.4V noise immunity. The DM7136/DM8136 has open-col­
lector outputs which go to the high state upon equality and 
is expandable to n bits by coliector-ORing. The device has 
an output latch which is strobe controlled. 

• Low bus input current 15 iJ.A typ 
• High bus input noise immunity 1.4V typ 
• Bus inputs comply with IEEE 488-1975 

The transfer of information to the output occurs when the 
STROBE input goes from a logic "1" to a logic "0" state. 
Inputs may be changed while the STROBE is at the logic 
"1" level, without affecting the state of the output. These 
devices are useful as address comparators in computer sys­
tems utilizing unified data bus organization. 

Connection Diagram 

• TTL-compatible output 
• Output latch provision 

Dual·ln·Llne Package 

Function Table 

Vee B6 T6 B5 T5 B4 T4 OUTPUT 

116 15 14 13 12 11 10 9 

2 3 

B1 T1 B2 
(BUS INPUT) (TIL INPUT) 

4 5 

T2 B3 

-

6_7_ Is 
T3 STROBE GND 

Order Number DM7136J or DM8136N 
See NS Package Number J16A or N16A 

Condition 

T = B, T=I= 8 
T=B 
T=I=B 

"Latched In previous state. 

H = High Logic Level 

L = Low LogiC Level 

H 
L 
L 
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Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not Note: The "Absolute Maximum Ratings" are those values 
contained In this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran-
reliability electrical test specifications document. teed The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "£/ectrical Characteristics" 

Input Voltage 5.5V 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range the conditions for actual device operation. 
DM71 - 55°C to + 125°C 
DM81 O°Cto + 70°C 

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

Recommended Operating Conditions 

Symbol Parameter 
DM7136 DM8136 

Units 
Min Nom Max Min Nom Max 

Vee Supply Voltage 4.5 5 5.5 4.75 5 5.25 V 

VT+ Positive-Going Input 
Threshold Voltage for 1.4 1.75 2 1.45 1.75 1.95 V 
Bus Inputs (Note 1) 

VT- Negative-Going Input 
Threshold Voltage for 0.9 1.1 1.35 0.95 1.1 1.3 V 
Bus Inputs (Note 1) 

VIH High Level Input 
Voltage for TTL 2 2 V 
and Strobe Inputs 

VIL Low Level Input 
Voltage for TTL 0.8 0.8 V 
and Strobe Inputs 

VOH High Level Output Voltage 5.5 5.5 V 

IOL Low Level Output Current 16 16 mA 

TA Free Air Operating Temperature -55 125 0 70 °C 

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

Symbol Parameter Conditions Min 
Typ 

Max Units 
(Note 2) 

VI Input Clamp Voltage Vee = Min, II = -12 mA -1.5 V 

leEx High Level Output Vee = Min, Vo = 5.5V 
250 ,...A 

Current VIL = Max, VIH = Min 

VOL Low Level Output Vee = Min, IOL = Max 0.4 V 
Voltage VIH = Min, VIL = Max 

II Input Current @ Max Vee = Max TTL 1 
mA 

Input Voltage VI = 5.5V Strobe 2 

IIH High Level Input Vee = Max TTL 40 
,...A 

Current VI = 2.4V Strobe 80 

IlL Low Level Input Vee = Max TTL -1.6 
mA 

Current VI = 0.4V Strobe -2.4 

liN Bus Input Current VI = 4V Vee = Max 15 50 
,...A 

Vee = OV 1 50 

lee Supply Current Vee = Max (Note 3) 50 74 mA 

Note 1: Vee = 5V. 

Note 2: All typicals are at Vee = 5V, T A = 25°C. 

Note 3: lee is measured with all inputs grounded and all outputs open. 
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Switching Characteristics at Vee = 5V and TA = 25°C (See Section 1 for Test Waveforms and Output Load) 

From (Input) 
RL = 400n 

Symbol Parameter 
To (Output) 

CL = 15 pF Units 

Min Max 

tpLH Propagation Delay Time TIL to 
30 

Low to High Level Output Output 
ns 

tpHL Propagation Delay Time TIL to 
30 

High to Low Level Output Output 
ns 

tpLH Propagation Delay Time Busto 
45 

Low to High Level Output Output 
ns 

tpHL Propagation Delay Time Busto 
45 

High to Low Level Output Output 
ns 

tpLH Propagation Delay Time Strobe to 
30 

Low to High Level Output Output 
ns 

tpHL Propagation Delay Time Strobe to 
30 

High to Low Level Output Output 
ns 

Logic Diagram 
DM71/8136 

T1~ 
B1 (1) R 

,-

T2~ 
B2 (3) R '-

~~ 
B3 (5) R ---I 

" -
~ ~r1~ T4 

B4 (11) R (9) OUTPUT 

~ 
T5 

(13) -
B5 R 

~ 
T6 

~ 
B6 (15) R '-

~J R = High Impedance 
Bus Receiver STROBE 

TL/F/6577-2 
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General Description Features 
• Typical propagation delay 21 ns This device offers comparisons to determine equality be­

tween two binary words. The DM7160/DM8160 compares 
two six-bit words. A strobe override is provided. When the 
strobe is taken to a high logic level, the output is forced to a 
high logic level. The device also features open-collector out­
puts for expansion. 

• Typical power dissipation 205 mW 

Connection Diagram 

Vee 

A1 

Function Table 

• Open-collector outputs for expansion 

A6 

B1 

Dual-In-Llne Package 

OUTPUT 
B6 AS BS A4 B4 Y 

A2 B2 A3 B3 STROBE GND 

Order Number DM7160J or DM8160N 
See NS Package Number J16A or N16A 

Condition 
STROBE Output 

S y 

A = B,A "'" B H H 
A=B L H 

A""'B L L 

H = High Logic Level 

L = Low Logic Level 
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Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not Note: The "Absolute Maximum Ratings" are those values 
contained In this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran-
reliability electrical test specifications document. teed The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

Input Voltage 5.5V table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range the conditions for actual device operation. 
DM71 - 55°C to + 125°C 
DM81 O°Cto + 70°C 

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

Recommended Operating Conditions 

Symbol Parameter 
DM7160 DM8160 

Units 
Min Nom Max Min Nom Max 

Vee Supply Voltage 4.5 5 5.5 4.75 5 5.25 V 

VIH High Level Input Voltage 2 2 V 

V'L Low Level Input Voltage 0.8 0.8 V 

VOH High Level Output Voltage 5.5 5.5 V 

IOL Low Level Output Current 16 16 mA 

TA Free Air Operating Temperature -55 125 0 70 °C 

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

Symbol Parameter Conditions Min 
Typ 

Max Units 
(Note 1) 

V, Input Clamp Voltage Vee = Min,l, = -12 mA -1.5 V 

leEx High Level Output Vee = Min, Vo = 5.5V 
100 /-LA Current V'L = Max 

VOL Low Level Output Vee = Min,lOL = Max 
0.2 0.4 V 

Voltage V'H = Min 

I, Input Current @ Max Vee = Max, V,= 5.5V 
1 mA 

Input Voltage 

I'H High Level Input Current Vee = Max, V, = 2.4V 40 /-LA 

I'L Low Level Input Current Vee = Max, V, = O.4V -1.6 mA 

lee Supply Current Vee = Max (Note 2) 41 60 mA 

Switching Characteristics at Vee = 5V and T A = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol Parameter 
From (Input) RL = 4000, CL = 15 pF 

Units 
To (Output) Min Max 

tpLH Propagation Delay Time Data to 
25 

Low to High Level Output Output 
ns 

tpHL Propagation Delay Time Data to 
40 

High to Low Level Output Output 
ns 

tpLH Propagation Delay Time Strobe to 
18 

Low to High Level Output Output 
ns 

tpHL Propagation Delay Time Strobe to 
30 

High to Low Level Output Output 
ns 

Note 1: All typicals are at VCC = SV, TA = 2S'C. 

Note 2: Icc is measured with all inputs grounded and all outputs open. 
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DM7556/DM8556 TRI-STATE® Programmable 
Binary Counters . 
General Description Features 

• Typical clock frequency 35 MHz 

• TAl-STATE outputs 
• Fully independent clear 
• Synchronous loading 

These circuits are synchronous, edge-sensitive, fully-pro­
grammable 4-bit counters. The counters feature both con­
ventional totem-pole and TAl-STATE outputs; such that 
when the outputs are in the high impedance mode, they can 
be used to enter data from the bus lines. In addition, the 
clear input operates completely independent of all other in­
puts. During the programming operation, data is loaded into 
the flip-flops on the positive-going edge of the clock pulse. 
To facilitate cascading of these counters, the MAX COUNT 
output can be tied directly into the count enable input of the 
next counter. 

• Cascading circuitry provided internally 

Connection Diagram 

Function Table 

Dual-ln-L1ne Package 
MAX 

VCC COUNT 1/00 

118 15 14 

-

CE 00 Qc 

IIOC 00 

13 12 

RESET QB 

110a 

11 

QA 

IIOA CLOCK 

10 

LOAD o!: 
Order Number DM7556J or DM8556N 

See NS Package Number J16A or N16A 

Control Inputs I/O Ports 

lOAD CE ClK 00 Reset IIOA I/0a II0e 1/00 QA 

H X X L H L L L L L 
H X X H H Z Z Z Z L 
H X L L L QAO QBO QeD QDO QAO 
H X L H L Z Z Z Z QAO 
L H i L L a b c d A 
H L i L L COUNT 
H L i H L Z Z Z Z 

TL/F/6588-1 

Active Outputs 

Qa Qe Qo 

L L L 
L L L 

QBO QeD QDO 

QBO QeD aDO 
B C D 
COUNT 
COUNT 

The 110 pins are used as inputs when they are TRI·STATED, and the LOAD input is Low. They are outputs and active 
when LOAD input is High and OD is Low. 

H = High Level (Steady State) 

L = Low Level (Steady State) 

X = Don't Care including transitions 

a, b, c, d = The level of the steady state input at inputs A, e, C, D respectively 

OAO, 0BO, OCO, ODO = The level of OA, OB, OC, OD respectively, before the indicated steady state input conditions 
were established. 
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Absolute Maximum Ratings (Note) 
Specifications for Military/Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 7V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 

DM75 - 55°C to + 125°C 
DM85 O°Cto + 70°C 

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

Recommended Operating Conditions 

Symbol Parameter 
Min 

VCC Supply Voltage 4.5 

VIH High Level Input Voltage 2 

VIL Low Level Input Voltage 

IOH High Level Output Current 

IOL Low Level Output Current 

fCLK Clock Frequency (Note 1) 0 

tw Pulse Width Clock 25 
(Note 1) Clear 20 

Load 30 

~ Count Enable Setup 30 
Time (Note 1) Hold -10 

tSETUP(1) Setup Time High Data 25 
Logic Level (Note 1) Load 30 

tHOLD(1) Hold Time High Data 5 
Logic Level (Note 1) Load -10 

tSETUP(O) Setup Time Low Data 30 
Logic Level (Note 1) Load 25 

tHOLD(O) Hold Time Low Data 5 
Logic Level (Note 1) Load -10 

TA Free Air Operating Temperature -55 

Note 1: TA = 2S'C and Vee = SV. 
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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. 

DM7556 DM8556 
Units 

Nom Max Min Nom Max 

5 5.5 4.75 5 5.25 V 

2 V 

0.8 0.8 V 

-2 -5.2 rnA 

16 16 rnA 

25 0 25 MHz 

25 

20 ns 

30 

30 
ns 

-10 

25 
ns 

30 

5 
ns 

-10 

30 
ns 

25 

5 
ns 

-10 

125 0 70 °C 
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Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted) 

Symbol Parameter Conditions Min 
Typ 

Max Units 
(Note 1) 

VI Input Clamp Voltage Vee = Min, II = -12 rnA -1.5 V 

VOH High Level Output Vee = Min, IOH = Max 2.4 V 
Voltage VIL = Max, VIH = Min 

VOL Low Level Output Vee = Min, IOL = Max 
0.4 V 

Voltage VIH = Min, VIL = Max 

II Input Current @ Max Vee = Max, VI = 5.5V 
1 rnA 

Input Voltage 

IIH High Level Input Current Vee = Max, VI = 2.4V 40 ,...A 

IlL Low Level Input Current Vee = Max, VI = O.4V -1.6 rnA 

IOZH Off-State Output Current with Vee = Max, Vo = 2.4V 
High Level Output VIH = Min, VIL = Max 40 ,...A 
Voltage Applied 

IOZL Off-State Output Current with Vee = Max, Vo = 0.4V 
Low Level Output VIH = Min, VIL = Max -40 ,...A 
Voltage Applied 

los Short Circuit Vee = Max I DM75 -25 -70 
rnA 

Output Current (Note 2) I DM85 -25 -70 

Icc Supply Current Vee = Max 75 100 rnA 
Note 1: All typicals are at Vee = 5V, TA = 25°C. 

Note 2: Not more than one output should be shorted at a time. 

SWitching Characteristics at Vee = 5V and T A = 25°C (See Section 1 for Test Waveforms and Output Load) 

From (Input) 
RL = 4000 

Symbol Parameter To (Output) CL = 5pF CL = 50pF Units 

Min Max Min Max 

fMAX Maximum Clock Frequency 25 MHz 

tpLH Propagation Delay Time Clock to 
22 

Low to High Level Output Output 
ns 

tpHL Propagation Delay Time Clock to 
44 

High to Low Level Output Output 
ns 

tpLH Propagation Delay Time Clock to 
33 

Low to High Level Output MAX-CNT 
ns 

tpHL Propagation Delay Time Clock to 
33 

High to Low Level Output MAX-CNT 
ns 

tpHL Propagation Delay Time Reset to 
44 

High to Low Level Output Output 
ns 

tPZH Output Enable Time Output 
20 ns 

to High Level Output DisabletoQ 

tpZL Output Enable Time Output 
20 ns 

to Low Level Output Disable to Q 

tpHZ Output Disable Time Output 
12 ns 

from High Level Output DisabletoQ 

tpLZ Output Disable Time Output 
20 ns 

from Low Level Output Disable to Q 
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Timing Diagram 
75/8556 Typical Clear, Preset, Count, Inhibit Sequence 

RESET~~ ________________________________________________________________ ___ 

LOAD _______ .., 

LJ 
OUTPUT 
DISABLE _____________ --' 

COUNT DISABLE _______________________________ ~ 

CLOCK __ ........ 

-- , ...-___ r--' 
I/O (B) __ .... ''--___ ........ l..J ...... __ ........ 

I/O (C) : : :L--.J Ur----L-_.J 

I/O (D): : ..I~ ...... _______ ...I[I~--...I 

Q (B) : : _'a..' ________ ........ 

Q (C): : _' ..... ____ --' 

Q (D):: ''''', ________ .... 
MAX - - ..,I~----------------------..,LJ 

COUNT __ .J 
DISABLE F ~ 1----__ ---I-D-IS-A-B-L-E-I-~-O-UN-T------------"I"c<xmER·14c<xm·1 

OUTPUTS 
I/O USED 
ASINPUTS-- ---

Sequence 
(1) Clear to zero. 

(2) Load binary five. 

(S) Count six, seven, eight, nine, ten, eleven, twelve, thirteen, fourteen, fifteen, zero. 

(4) Disable TRI·STATE outputs. 

(5) Disable counter. 

(6) Count to one. 
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Switching Time Waveforms 

RESET 

a..OCK 

OUTPUT 

MAX 
COUNT 

3V 

OV 

Clock and Reset Voltage 

TL/F/6588-4 

Count Enable and Clock 

E~~----------------~ 

CLOCK 

OUTPUT \_------ TUF/6588-5 

Load, Data and Clock 

LOAD 

DATA 

a..OCK ______ I_~-J ~ ~ __________ _ 

OUTPUT 

DISABLE 

OUTPUT 

\~_---.J! 1'1-1 ___ .J1 
Output Disable 

~~ ~:fr-
0.5V f 

0.5V 
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DM7875A/DM8875A, DM7875B/DM8875B TRI-STATE® 
4-Bit Parallel Binary Multipliers 

General Description 
These circuits are capable of multiplying together two 4-bit 
binary numbers when used together in pairs. The 
DM7875A18875A provides the most significant four bits, 
and the DM78758/88758 provides the least significant four 
bits. Since the largest number that can be obtained by multi­
plying two 4-bit numbers is 225 (15 x 15), the eight output 
pins (four from each package) are sufficient to produce this 
number. 80th the multiplier and the multiplicand must be 
connected to the eight input pins of each device. These 
devices are pin compatible with the SN5428417 4284, and 
SN5428517 4285; but have the advantage that these circuits 
provide either standard totem-pole TTL or TRI-STATE out­
puts. A gated two-input strobe control is provided. When 
either one, or both, of the strobe inputs is raised to a high 
logic level the outputs are forced into the high-impedance 
state. Thus, multiple devices may be connected to a com­
mon bus line. 

Connection Diagram 
Dual-In-Llne Package 

STROBE OUTPUTS 
~ ~.------""'. 

vee Y4 

116 15 

82 81 P1 

14 13 12 

P2 P3 

11 10 

P4 

9 

1 2 3 4 5 6 7 18 
V3 V2 Y1 X4 X1 X2 X3 GND 

TLlF/6592-1 

Order Number DM7875AJ, DM7875BJ, 
DM8875AN or DM8875BN 

See NS Package Number J16A or N16A 

Features 
• Pin compatible replacements for 

SN5428417 4284 (DM7875A18875A) 
SN5428517 4285 (DM78758/88758) 

• TRI-ST ATE outputs 
• Typical propagation delay 35 ns 

AC Test Circuit 

DM7875/ 
DM8875 
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Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not Note: The "Absolute Maximum Ratings" are those values 
contained In this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran-
reliability electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

Input Voltage 5.5V 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range the conditions for actual device operation. 
DM78 - 55·C to + 125·C 
DM88 O·Cto +70·C 

Storage Temperature Range - 65·C to + 150·C 

Recommended Operating Conditions 

Symbol Parameter 
DM7875A DM8875A 

Units 
Min Nom Max Min Nom Max 

Vee Supply Voltage 4.5 5 5.5 4.75 5 5.25 V 

VIH High Level Input Voltage 2 2 V 

VIL Low Level Input Voltage 0.8 0.8 V 

10H High Level Output Current -2 -5.2 mA 

10L Low Level Output Current 16 16 mA 

TA Free Air Operating Temperature -55 125 0 70 ·C 

DM7818875A Electrical Characteristics 
over recommended operating free air temperature range (unless otherwise noted) 

Symbol Parameter Conditions Min 
Typ 

Max Units 
(Note 1) 

VI Input Clamp Voltage Vee = Min, II = -12 mA -1.5 V 

VOH High Level Output Vee = Min,IOH = Max 
2.4 V 

Voltage VIL = Max, VIH = Min 

VOL Low Level Output Vee = Min, 10L = Max 
0.4 V 

Voltage VIH = Min, VIL = Max 

II Input Current @ Max Vee = Max, VI = 5.5V 
1 mA 

Input Voltage 

IIH High Level Input Current Vee = Max, VI = 2.4V 40 ,."A 

IlL Low Level Input Current Vee = Max, VI = O.4V -1 mA 

10ZH Off-State Output Current Vee = Max, Vo = 2.4V 
with High Level Output VIH = Min, VIL = Max 40 ,."A 
Voltage Applied 

10ZL Off-State Output Current Vee = Max, Vo = O.4V 
with Low Level Output VIH = Min, VIL = Max -40 ,."A 
Voltage Applied 

los Short Circuit Vee = Max DM78 -20 -70 
mA 

Output Current (Note 2) DM88 -20 -70 

lee Supply Current Vee = Max 75 110 mA 

Note 1: All typicals are at Vcc = SV. TA = 2S'C. 
Note 2: Not more than one output should be shorted at a time. 

Note 3: Icc is measured with all inputs grounded. 
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DM78/8875A Switching Characteristics 
at Vee = 5V and T A = 25°C (See Section 1 for Test Waveforms and Output Load) 

RL = 4000 

Symbol Parameter CL = 5pF 

Min Max Min 

tpLH Propagation Delay Time 
Low to High Level Output 

tpHL Propagation Delay Time 
High to Low Level Output 

tpZH Output Enable Time 
to High Level Output 

tPZL Output Enable Time 
to Low Level Output 

tpHZ Output Disable Time 
30 

from High Level Output 

tpLZ Output Disable Time 
30 

from Low Level Output 

Recommended Operating Conditions 

Symbol Parameter 
DM7875B 

Min Nom Max Min 

Vee Supply Voltage 4.5 5 5.5 4.75 

VIH High Level Input Voltage 2 2 

VIL Low Level Input Voltage 0.8 

IOH High Level Output Current -2 

IOL Low Level Output Current 16 

TA Free Air Operating Temperature -55 125 0 

4-240 

CL = 50pF Units 

Max 

60 ns 

60 ns 

30 ns 

30 ns 

ns 

ns 

DM8875B 
Units 

Nom Max 

5 5.25 V 

V 

0.8 V 

-5.2 rnA 

16 rnA 

70 °C 



DM78/8875B Electrical Characteristics 
over recommended operating free air temperature range (unless otherwise noted) 

Symbol Parameter Conditions Min 
Typ 

(Note 1) 

VI Input Clamp Voltage Vee = Min,ll = -12 mA 

VOH High Level Output Vee = Min, 10H = Max 2.4 
Voltage VIL = Max, VIH = Min 

VOL Low Level Output Vee = Min,lOL = Max 
Voltage VIH = Min, VIL = Max 

II Input Current @ Max Vee = Max, VI = 5.5V 
Input Voltage 

IIH High Level Input Current Vee = Max, VI = 2.4V 

IlL Low Level Input Current Vee = Max, VI = 0.4V 

10ZH Off-State Output Current Vee = Max, Va = 2.4V 
with High Level Output VIH = Min, VIL = Max 
Voltage Applied 

10ZL Off-State Output Current Vee = Max, Va = 0.4V 
with Low Level Output VIH = Min, VIL = Max 
Voltage Applied 

los Short Circuit Vee = Max I DM78 -20 
Output Current (Note 2) I DM88 -20 

lee Supply Current Vee = Max (Note 3) 75 
Note 1: All typicals are at Vcc = SV. TA = 2SoC. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Icc is measured with all inputs grounded. 

DM78/8875B Switching Characteristics 
at Vee = 5V and T A = 25°C (See Section 1 for Test Waveforms and Output Load) 

RL = 4000 

Symbol Parameter CL = 5pF CL = 50pF 

Min Max Min Max 

tpLH Propagation Delay Time 
60 

Low to High Level Output 

tpHL Propagation Delay Time 
60 

High to Low Level Output 

tPZH Output Enable Time 
30 

to High Level Output 

tpZL Output Enable Time 
30 

to Low Level Output 

tpHZ Output Disable Time 
30 

from High Level Output 

tpLZ Output Disable Time 
30 

from Low Level Output 
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Max 
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Typical Application 
t.40ST 
SIGNIFICANT 
BIT 

X4- t.40ST SIGNIFICANT BIT 

x X3 
X2 
Xl-LEAST SIGNIFICANT BIT 

XxV 

Y4-t.40ST SIGNIFICANT BIT 

Y Y3 
Y2 
Yl-LEAST SIGNIFICANT BIT 

LEAST 
SIGNIFICANT 
BIT 

TL/F/6592-3 

Switching Time Waveforms 
STROBE ,'-__________ _ 

X,Y ___ """ 

INPUTS 

OUTPUTS 

TL/F/6592-4 

Input Pulses: tr = tf s: 10 ns, f = 1 MHz 

tZL& tZH 

STROBE ~'--1_.5_V ____ _ 

__ -+-tZ",\L I :::l1.5V 

no.sv-
OUTPUTS 

:::l1.5V 
0.5V 

tZHP 

TL/F/6592-5 
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tLZ & tHZ 

STROBE --..:f 1.5V 

OUTPUTS 
tLZ ~ .. ___ _ 

I ...... 1 :::l1.5V 
ACTUAL "0" 0.5V 

VOLTAGE ---+---:t 
ACTUAL "1" ---+-.::;--.l0.5V 

VOLTAGE 

tHZ ~ 
:::l1.5V 
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DM8898/DM8899 TRI-STATE® 
BCD to Binary/Binary to BCD Converters 
General Description 
These circuits are the TRI-STATE versions of the popular 
BCD to binary and binary to BCD converters, DM74184 and 
DM74185A respectively. They are derived from the 256-bit 
ROM, DM8598. Emitter connections are made to provide 
direct read out of converted codes at outputs Y8 through 
Y1, as shown in the truth tables. Both converters compre­
hend the fact that the least significant bits (LSB) of the bina­
ry and BCD codes are logically equal, and in each case the 
LSB bypasses the converter. Thus a 6-bit converter is pro­
duced in each case, and both devices are cascadable. 

An overriding enable input is provided on each converter 
which, when taken high, inhibits the function, causing all 
outputs to go into the high-impedance state. For this rea­
son, and to minimize power consumption, unused outputs 
Y7 and Y8 of the 185A and all "don't care" conditions of the 
184 are programmed high. 

DM8898 BCD-TO-BINARY CONVERTERS 

The 6-bit BCD-to-binary function of the DM8898 is analo­
gous to the algorithm: 

a. Shift BCD number right one bit and examine each dec­
ade. Subtract three from each 4-bit decade containing a 
binary value greater than seven. 

Connection Diagram 

b. Shift right, examine, and correct after each shift until the 
least significant decade contains a number smaller than 
eight and all other converted decades contain zeros. 

In addition to BCD-to-binary conversion, the DM8898 is pro­
grammed to generate BCD 9's complement or BCD 10's 
complement. In each case, one bit of the complement code 
is logically equal to one of the BCD bits; therefore, these 
complements can be produced on three lines. As outputs 
Y6, Y7 and Y8 are not required in the BCD-to-binary conver­
sion, they are utilized to provide these complement codes 
as specified in the function table when the devices are con­
nected as shown. 

DM8899A BINARY-TO-BCD CONVERTERS 

The function performed by these 6-bit binary-to-BCD con­
verters is analogous to the algorithm: 

a. Examine the three most significant bits. If the sum is 
greater than four, add three and shift left one bit. 

b. Examine each BCD decade. If the sum is greater than 
four, add three and shift left one bit. 

c. Repeat step b until the least-significant binary bit is in the 
least-significant BCD location. 

Features 
• TRI-STATE versions of DM74184, DM74185A 
• Typical propagation delay 30 ns 

Dual-ln-L1ne Package 

BINARY SELECT 
ENABLE OUTPUT 

vcc G E o c B A Y8 

,16 15 14 13 12 11 10 9 

2 3 4 6 7 

Y2 Y3 Y4 Y5 Y6 Y7 

OUTPUTS 

Order Number DM8898N or DM8899N 
See NS Package Number N16A 
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Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not Note: The "Absolute Maximum Ratings" are those values 
contained In this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran-
reliability electrical test specifications document. teed The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

Input Voltage 5.5V table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range the conditions for actual device operation. 
DM88 O·Cto +70·C 

Storage Temperature Range - 65·C to + 150·C 

Recommended Operating Conditions 
DM8898 

Symbol Parameter 
Min Nom Max 

Units 

Vee Supply Voltage 4.75 5 5.25 V 

VIH High Level Input Voltage 2 V 

VIL Low Level Input Voltage 0.8 V 

10H High Level Output Current -5.2 rnA 

10L Low Level Output Current 12 rnA 

TA Free Air Operating Temperature 0 70 ·C 

DM8898 Electrical Characteristics 
over recommended operating free air temperature range (unless otherwise noted) 

Symbol Parameter Conditions Min 
Typ 

Max Units (Note 1) 

VI Input Clamp Voltage Vee = Min,ll = -12 rnA -1.5 V 

VOH High Level Output Vee = Min,loH = Max 2.4 V Voltage VIL = Max, VIH = Min 

VOL Low Level Output Vee = Min, 10L = Max 0.4 V Voltage VIH = Min, VIL = Max 

II Input Current @ Max Vee = Max, VI = 5.5V 1 rnA Input Voltage 

IIH High Level Input Current Vee = Max, VI = 2.4V 40 p.A 

IlL Low Level Input Current Vee = Max, VI = O.4V -1.6 rnA 

10ZH Off-State Output Current Vee = Max, Vo = 2.4V 
with High Level VIH = Min, VIL = Max 40 p.A 
Output Voltage Applied 

10ZL Off-State Output Current Vee = Max, Vo = O.4V 
with Low Level VIH = Min, VIL = Max -40 p.A 
Output Voltage Applied 

los Short Circuit Output Current Vee = Max (Note 2) -20 -70 rnA 

lee Supply Current Vee = Max 70 99 rnA 
Note 1: All typicals are at Vee = 5V, TA = 25°C. 

Note 2: Not more than one output should be shorted at a time. 
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DM8898 Switching Characteristics 
at Vee = 5V and T A = 25°C (See Section 1 for Test Waveforms and Output Load) 

RL = 4000 

Symbol Parameter CL = 5pF 

Min Max Min 

tpLH Propagation Delay Time 
Low to High Level Output 

tpHL Propagation Delay Time 
High to Low Level Output 

tPZH Output Enable Time 
to High Level Output 

tpZL Output Enable Time 
to Low Level Output 

tpHZ Output Disable Time 
20 from High Level Output 

tpLZ Output Disable Time 
36 from Low Level Output 

Recommended Operating Conditions 
DM8899 

Symbol Parameter 
Min Nom 

Vee Supply Voltage 4.75 5.0 

VIH High Level Input Voltage 2 

VIL Low Level Input Voltage 

IOH High Level Output Current 

IOL Low Level Output Current 

TA Free Air Operating Temperature 0 
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CL = 50 pF 

Max 

50 

50 

25 

40 

Max 

5.25 

0.8 

-5.2 

12 

70 

Units 

ns 

ns 

ns 

ns 

ns 

ns 

Units 

V 

V 

V 

rnA 

rnA 

°C 
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DM8899 Electrical Characteristics 
over recommended operating free air temperature range (unless otherwise noted) 

Symbol Parameter Conditions Min 
Typ 

(Note 1) 

VI Input Clamp Voltage Vee = Min,ll = -12 mA 

VOH High Level Output Vee = Min,loH = Max 2.4 
Voltage VIL = Max, VIH = Min 

VOL Low Level Output Vee = Min,lOL = Max 
Voltage VIH = Min, VIL = Max 

II Input Current @ Max Vee = Max, VI = 5.5V 
Input Voltage 

IIH High Level Input Current Vee = Max, VI = 2.4V 

IlL Low Level Input Current Vee = Max, VI = 0.4V 

10ZH Off-State Output Current Vee = Max, Vo = 2.4V 
with High Level VIH = Min, VIL = Max 
Output Voltage Applied 

10Zl Off-State Output Current Vee = Max, Vo = O.4V 
with Low Level VIH = Min, VIL = Max 
Output Voltage Applied 

los Short Circuit Output Current Vee = Max (Note 2) -20 

lee Supply Current Vee = Max 70 

DM8899 Switching Characteristics 
at Vee = 5V and T A = 25°C (See Section 1 for Test Waveforms and Output Load) 

RL = 4000 

Symbol Parameter CL = 5pF CL = 50pF 

Min Max Min Max 

tpLH Propagation Delay Time 
50 

Low to High Level Output 

tpHL Propagation Delay Time 
50 

High to Low Level Output 

tPZH Output Enable Time 
25 

to High Level Output 

tPZL Output Enable Time 
40 

to Low Level Output 

tpHZ Output Disable Time 
20 

from High Level Output 

tpLZ Output Disable Time 
36 

from Low Level Output 

Note 1: All typicals are at Vee = 5V, T A = 25°C. 

Note 2: Not more than one output should be shorted at a time. 

I 
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Max Units 

-1.5 V 

V 

0.4 V 

1 mA 

40 p.A 

-1.6 mA 

40 p.A 

-40 p.A 

-70 mA 

99 mA 

Units 

ns 

ns 

ns 

ns 

ns 

ns 



Function Tables 

BCD-to-Blnary Converter BCD 9's or BCD 10's Complement Converter 

BCD 
Inputs Outputs 

Words 
(See Note A) (See Note B) 

BCD 
Word 

E D C B A G V5 V4 V3 V2 V1 

0 1 L L L L L L L L L L L 0 
2 3 L L L L H L L L L L H 1 
4 5 L L L H L L L L L H L 2 
6 7 L L L H H L L L L H H 3 
8 9 L L H L L L L L H L L 4 

10 11 L H L L L L L L H L H 5 
12 13 L H L L H L L L H H L 6 
14 15 L H L H L L L L H H H 7 
16 17 L H L H H L L H L L L 8 
18 19 L H H L L L L H L L H 9 

20 21 H L L L L L L H L H L 0 
22 23 H L L L H L L H L H H 1 
24 25 H L L H L L L H H L L 2 
26 27 H L L H H L L H H L H 3 
28 29 H L H L L L L H H H L 4 

30 31 H H L L L L L H H H H 5 
32 33 H H L L H L H L L L L 6 
34 35 H H L H L L H L L L H 7 
36 37 H H L H H L H L L H L 8 
38 39 H H H L L L H L L H H 9 

Any X X X X X H Z Z Z Z Z Any 

H = High Level, L = Low Level, Z = High Impedance 
Note A: Input conditions other than those shown produce highs at outputs V1 through VS. 

Note B: Outputs V6, V7, and VB are not used for BCD-to-binary conversion. 

Note C: Input conditions other than those shown produce highs at outputs V6, V7, and VB. 

Note D: Outputs V1 through VS are not used for BCD 9's or BCD 10's complement conversion. 

Inputs Outputs 
(See Note C) (See Note D) 

Et D .C B A G V8 V7 V6 

L L L L L L H L H 
L L L L H L H L L 
L L L H L L L H H 
L L L H H L L H L 
L L H L L L L H H 

L L H L H L L H L 
L L H H L L L L H 
L L H H H L L L L 
L H L L L L L L H 
L H L L H L L L L 

H L L L L L L L L 
H L L L H L H L L 
H L L H L L H L L 
H L L H H L L H H 
H L H L L L L H H 

H L H L H L L H L 
H L H H L L L H L 
H L H H H L L L H 
H H L L L L L L H 
H H L L H L L L L 

X X X X X H Z Z Z 

tWhen these devices are used as complement converters, input E is used as a mode control. With this input low, the BCD 9's complement is generated; when it is 
high, the BCD 10's complement is generated. 

6-Blt Converter 

MSD LSD 
..--...,...--""----.. 
BAD C B A 

I 
25 24 23 22 21 20, 

6-BIT BINARY OUTPUT 

TLIF/6593-2 

BCD9's 
Complement Converter 

BCD 

D C B A 

~D Nc Ne N" 

BCD g'. COMPLEMENT 

TLIF/6593-3 
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BCD 10's 
Complement Converter 

BCD 

SV D C B A 

,TD TC TB TA, 

BCD 10'. COMPLEMENT 
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Function Tables (Continued) 

Binary 
Inputs 

Words Binary Select Enable 
E D C B A G ya 

0 1 L L L L L L H 
2 3 L L L L H L H 
4 5 L L L H L L H 
6 7 L L L H H L H 

8 9 L L H L L L H 
10 11 L L H L H L H 
12 13 L L H H L L H 
14 15 L L H H H L H 

16 17 L H L L L L H 
18 19 L H L L H L H 
20 21 L H L H L L H 
22 23 L H L H H L H 

24 25 L H H L L L H 
26 27 L H H L H L H 
28 29 L H H H L L H 
30 31 L H H H H L H 

32 33 H L L L L L H 
34 35 H L L L H L H 
36 37 H L L H L L H 
38 39 H L L H H L H 

40 41 H L H L L L H 
42 43 H L H L H L H 
44 45 H L H H L L H 
46 47 H L H H H L H 

48 49 H H L L L L H 
50 51 H H L L H L H 
52 53 H H L H L L H 
54 55 H H L H H L H 

56 57 H H H L L L H 
58 59 H H H L H L H 
60 61 H H H H L L H 
62 63 H H H H H L H 

All X X X X X H Z 
H = High Level, L = Low Level, X .. Don't Care, Z .. High Impedance 

6-Blt Converter 
6-BIT 

BINARY INPUT 
, 

25 24 23 22 21 

I I I I I 
\ ED C B A\ 8899 

Y5 Y4 Y3 Y2 Y1 

+ + + + + 
BAD C B 
'"--', 

MSO LSD 

6-BIT BCD OUTPUT 
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Outputs 

Y7 Y6 Y5 Y4 Y3 Y2 Y1 

H L L L L L L 
H L L L L L H 
H L L L L H L 
H L L L L H H 

H L L L H L L 
H L L H L L L 
H L L H L L H 
H L L H L H L 

H L L H L H H 
H L L H H L L 
H L H L L L L 
H L H L L L H 

H L H L L H L 
H L H L L H H 
H L H L H L L 
H L H H L L L 

H L H H L L H 
H L H H L H L 
H L H H L H H 
H L H H H L L 

H H L L L L L 
H H L L L L H 
H H L L L H L 
H H L L L H H 

H H L L H L L 
H H L H L L L 
H H L H L L H 
H H L H L H L 

H H L H L H H 
H H L H H L L 
H H H L L L L 
H H H L L L H 

Z Z Z Z Z Z Z 

, 
20 

I 
A , 
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DM9002C Quad 2-lnput NAND Gates 

General Description 
The DM9002C device is designed to be used in existing 
systems as replacements for Fairchild 9000-type circuits. 
The DM9002C circuit offers several significant advantages 
over 9000 type circuits, some of which are: 

• Input clamp diodes 
• Output short-circuit current specified to guarantee the 

high-level impedance. 
• Power-dissipation of DM9002C circuit is in most cases 

lower than that for the equivalent 9002 type. 

Connection Diagrams 

The DM9002C circuit is characterized for operation over the 
industrial temperature range of O°C to 75°C. 

For the new designs, the 54/74 families of TIL circuits offer 
the industry's broadest choice of high-performance digital 
circuits. Series 54174 pin-for-pin equivalent is available for 
the following SSI type: 

DM9000C Series 
DM9002C 

Equivalent Series 74 
DM7400 

Dual-In-Llne Package 

Vee 84 

A1 81 

A4 Y4 83 

11 

A2 82 

Order Number DM9002CN 
See NS Package Number N14A 

4-249 

A3 

Y2 

7 

GND 
TLIF/6594-1 

c 
3:: 
CD 
o 
o 
I\) 

o 



Absolute Maximum Ratings (Note) 
Specifications for Military/Aerospace products are not Note: The ''Absolute Maximum Ratings" are those values 
contained In this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran-
reliability electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

Input Voltage 5.5V 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table wl71 define 

Operating Free Air Temperature Range O·Cto +75·C the conditions for actual device operation. 
Storage Temperature Range - 65·C to + 150·C 

Recommended Operating Conditions 

Symbol Parameter 
DM9002C 

Units 
Min Nom Max 

Vee Supply Voltage 4.75 5 5.25 V 

VIH High Level Input O·C 1.9 
Voltage 25·C 1.8 V 

7S·C 1.6 

VIL Low Level Input Voltage 0.85 V 

10H High Level Output Current -1.2 rnA 

10L Low Level Output Current 50 rnA 

TA Free Air Operating Temperature 0 75 °C 

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

Symbol Parameter Conditions Min 
Typ 

Max Units 
(Note 1) 

VI Input Clamp Voltage Vee = Min, II = -12 mA -1.5 V 

VOH High Level Output Vee = Min, 10H = Max 2.4 V 
Voltage VIL = Max 

VOL Low Level Output Vee = Max, 10L = 16 mA 0.45 
Voltage VIH = Min V 

10L = 14.1 rnA, Vee = Min 0.45 

IIH High Level Input Vee = Max, VI = 4.5V 
60 p.A 

Current Other Input at OV 

IlL Low Level Input VI = 4.5V I Vee = 5.25V -1.6 
mA 

Current I Vee = 4.75V -1.41 

los Short Circuit Vee = Max (Note 2) -18 -55 mA 
Output Current 

leeH Supply Current with Vee = 5V 1.7 mA 
Outputs High 

leeL Supply Current with Vee = 5V 6.1 mA 
Outputs Low 

Switching Characteristics at Vee = 5V and T A = 25·C (See Section 1 for Test Waveforms and Output Load) 

Symbol Parameter Conditions Min Typ Max Units 

tpLH Propagation Delay Time CL = 15 pF 
3 13 ns 

Low to High Level Output RL = 4000 

tpHL Propagation Delay Time 
3 15 ns 

High to Low Level Output 

Note 1: All typicals are at Vee = SV, TA = 2S'C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
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DM9024/DM8024 Dual J-K Flip-Flops with 
Preset and Clear 

General Description 
The DM9024 series device is designed to be used in exist­
ing systems as replacements for Fairchild 9000-type cir­
cuits. These DM9024 circuits offer several significant ad­
vantages over 9024 type circuits, some of which are: 

The DM9024 circuit is characterized for operation over the 
industrial temperature range of O°C to 75°C. 

• Input clamp diodes 
• Output short-circuit current specified to guarantee the 

high-level impedance. 

For the new designs, the 54174 families of TTL circuits offer 
the industry's broadest choice of high-performance digital 
circuits. Series 54174 pin-far-pin equivalents are available 
for the following SSI types: 

DM9000 Series 

DM9024 

Equivalent Series 74 

DM74109 

Connection Diagram 

Function Table 

VCC ClR 2 

f16 15 

Dual-In-Llne Package 

J2 K2 ClK 2 

14 113 12 

02 

10 

L--===::;1t1 J PR 0 -

Io.....~ CLK 

r---iKC£Ron -KClRO 

r---I> ClK t.::===9 __ 
- J PR 0 t-------. 

9 
I 

2 5 6 

CLR 1 J1 PR 1 01 

7 

01 

Preset 

L 
H 
L 
H 

Order Number DM9024J or DM8024N 
See NS Package Number J16A or N16A 

24 

Inputs 

Clear Clock J K 

H X X X 
L X X X 

Q 

H 
L 

L X X X H* 
H i L L L 

02 

9 

1° 
GND 

TLIF/6599-1 

Outputs 

Q 

L 
H 
H* 
H 

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

H = High Level (Steady State), L = Low Level (Steady State). 

X = Don't Care 

i = Transition from low to high level 

00 
H 

00 

Qo = The level of Q before the indicated input conditions were established. 

00 
L 

00 

TOGGLE: Each output changes to the complement of its previous level on each active transition of the clock. 

·This configuration is nonstable. That is, it will not persist when preset and clear inputs return to their inactive (high) level. 
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Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not Note: The "Absolute Maximum Ratings" are those values 
contained In this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran-
reliability electrical test specifications document. teed The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

Input Voltage 5.5V 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range the conditions for actual device operation. 
DM90 - 55·C to + 125·C 
DMSO O·Cto +70·C 

Storage Temperature Range - 65·C to + 150·C 

Recommended Operating Conditions 

Symbol Parameter 
DM9024 DM8024 

Units 
Min Nom Max Min Nom Max 

Vee Supply Voltage 4.5 5.0 5.5 4.75 5.0 5.25 V 

VIH High Level Input TA = Min 2.0 1.9 
Voltage TA = 25·C 1.7 1.S V 

TA = Max 1.4 1.6 

VIL Low Level Input Voltage 0.9 0.S5 V 

IOH High Level Output Current -1.2 -1.2 mA 

IOL Low Level Output Current 12.4 14.1 mA 

fCLK Clock Frequency (Note 2) 0 40 30 0 40 30 MHz 

tw Pulse Width Clock High 20 20 
(Note 2) Clock Low 20 20 ns 

PR,CLR Low 20 20 

tsu Setup Time (Notes 1 & 2) 15 t 15t ns 

TH Hold Time (Notes 1 & 2) 10t 10t ns 

TA Free Air Operating Temperature -55 125 0 75 ·C 

Note 1: The symbol (t) indicates rising edge of clock pulse is used for reference. 

Note 2: T A = 25°C and Vee = 5V. 

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

Symbol Parameter Conditions Min 
Typ 

Max Units 
(Note 1) 

VI Input Clamp Voltage Vee = Min, II = -12 mA -1.5 V 

VOH High Level Output Vee = Min, IOH = Max 2.4 
V 

Voltage VIL = Max, VIH = Min 

VOL Low Level Output Vee = Min DM90 0.4 
Voltage IOL = Max 

VIL = Max DM80 0.45 
VIH = Min V 

IOL = 16 mA DM90 0.4 

Vee = Max DM80 0.45 

IIH High Level Input Vee = Max J, K 60 
Current VI = 4.5V Clock 120 

Other Inputs JJ.A 

at Ground Preset 120 

Clear 240 
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Electrical Characteristics 
over recommended operating free air temperature range (unless otherwise noted) (Continued) 

Symbol Parameter Conditions Min 
Typ 

Max Units 
(Note 1) 

IlL Low Level Input Vee = Max J, K -1.6 
Current VI = 0.40V (DM90) Clock -3.2 

VI = 0.45V (DM80) 
Other Inputs Preset -3.2 

at 4.5V Clear -4.8 

Vee = Min J,K -1.24 
VI = 0.40V (DM90) Clock -2.48 
Other Inputs rnA 
at4.5V Preset -2.48 

Clear -3.72 

Vee = Min J, K -1.41 
VI = 0.40V (DM80) Clock -2.82 
Other Inputs 
at4.5V Preset -2.82 

Clear -4.23 

los Short Circuit Vee = Max DM90 -30 -85 
rnA 

Output Current (Note 2) DM80 -30 -85 

lee Supply Current Vee = Max (Note 3) 28 rnA 
Note 1: All typicals are at Vcc = 5V, T A = 25'e. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Icc is measured with all inputs open, first with PRESET at 4.5V and all other inputs grounded, then with eLEAR at 4.5V and all other inputs grounded. 

Switching Characteristics at Vee = 5V and T A = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol Parameter From (Input) RL = 4000, CL = 15 pF 
Units 

To (Output) Min Max 

fMAX Maximum Clock Frequency 30 MHz 

tpLH Propagation Delay Time Preset 
14 

Low to High Level Output toa 
ns 

tpHL Propagation Delay Time Preset to 
29 

High to Low Level Output Q ns 

tpLH Propagation Delay Time Clear to 
14 

Low to High Level Output a 
ns 

tpHL Propagation Delay Time Clear to 
25 

High to Low Level Output a 
ns 

tpLH Propagation Delay Time Clock to 
18 

Low to High Level Output a,a 
ns 

tpHL Propagation Delay Time Clock to 
28 

High to Low Level Output a,a 
ns 
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DM9300/DM8300 4-Bit Parallel-Access Shift Registers 
General Description 
These 4-bit registers feature parallel inputs, parallel outputs, 
JK serial inputs, shift/load control input, and a direct over­
riding clear. The registers have two modes of operation: par­
allel (broadside) load and shift (in direction OA toward 00). 

These shift registers are fully compatible with most other 
TTL and DTL families. All inputs, including the clock, are 
buffered to lower the drive requirements to one normalized 
Series 54174 load. 

Parallel loading is accomplished by applying the four bits of 
data and taking the shiftlload control input low. The data is 
loaded into the associated flip-flops, and appears at the out­
puts after the positive transition of the clock input. During 
loading, serial data flow is inhibited. 

Features 
• Direct replacement for Fairchild 9300 
• Fully buffered inputs 
• Direct overriding clear 
• Synchronous parallel load Shifting is accomplished synchronously when the shift/load 

control input is high. Serial data for this mode is entered at 
the JK inputs. These inputs permit the first stage to perform 
as a JK, D or T-type flip-flop as shown in the function table. 

• Parallel inputs and outputs from each flip-flop 
• Positive edge-triggered clocking 
• J and K inputs to first stage 
• Typical shift frequency-39 MHz 

Connection Diagram 
Dual-In-Llne Package 

OUTPUTS 

QB 

14 

QC 00 
13 12 

SHIFT/ ar; CLOCK LOAD 

11 10 9 

Order Number DM9300J or DM8300N 
See NS Package Number J16A or N16A 

-

1 2 3 4 5 6 7 
16 

CLEAR J K ,PO P1 P2 P3 GND 

SERIAL INPUTS PARALlEL INPUTS 

TL/F/6600-1 

Function Table 
Inputs Outputs 

Clear 
Shlftl 

Clock 
Serial Parallel 

QA Qs Qc QD Load J K PO P1 P2 P3 

L X X X X X X X X L L L L 
H L i X X a b c d a b c d 
H H L X X X X X X OAO Oso OCO 000 
H H i L H X X X X OAO OAO OSn OCn 
H H i L L X X X X L OAn OSn OCn 
H H i H H X X X X H OAn OSn OCn 
H H t H L X X X X CAn OAn OSn OSn 

H = High Level (Steady State) 

L = Low Level (Steady State) 

X = Don't Care 

i = Transition from low-to-high level 

a, b, c, d, = The level of steady state input at PO, P1, P2, or P3 respectively. 

OAO, oso, ace, aDO = The level of OA, AS, Oc, or aD, respectively before the indicated steady state input conditions were established. 

OAn, OSn, OCn = The level of OA, as, Oc, respectively, before the most recent i transition of the clock. 
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Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not Note: The "Absolute Maximum Ratings" are those values 
contained In this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran-
reliability electrical test specifications document. teed The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

Input Voltage 5.5V 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table wl71 define 

Storage Temperature Range -65°C to + 150°C the conditions for actual device operation. 
Operating Free Air Temperature Range 

DM93 - 55°C to + 125°C 
DM83 DOC to +70°C 

Recommended Operating Conditions 

Symbol Parameter 
DM9300 DM8300 

Units 
Min Nom Max Min Nom Max 

Vee Supply Voltage 4.5 5 5.5 4.75 5 5.25 V 

VIH High Level Input Voltage 2 2 V 

Vil Low Level Input Voltage 0.8 0.8 V 

10H High Level Output Current -0.8 -0.8 mA 

10l Low Level Output Current 16 16 mA 

felK Clock Frequency (Note 5) 0 30 0 30 MHz 

tw Pulse Width Clock 16 11 16 11 
(Note 5) 

ns 
Clear 30 15 30 15 

tsu Setup Time S/L 30 13 30 13 
(Note 5) Data 20 13 20 13 ns 

Clear 30 13 30 13 

tH Data Hold Time (Note 5) 0 -11 0 -11 ns 

tREl S/L Release Time (Notes 1 and 5) 10 10 ns 

TA Free Air Operating Temperature -55 125 0 70 °C 

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

Symbol Parameter Conditions Min 
Typ 

Max Units 
(Note 2) 

VI Input Clamp Voltage Vee = Min, II = -12 mA -1.5 V 

VOH High Level Output Vee = Min, 10H = Max 
2.4 V 

Voltage Vil = Max, VIH = Min 

VOL Low Level Output Vee = Min, 10l = Max 0.4 V 
Voltage VIH = Min, Vil = Max 

II Input Current @ Max Vee = Max, VI = 5.5V 1 rnA 
Input Voltage 

IIH High Level Input Current Vee = Max, VI = 2.4V 40 J.LA 

III Low Level Input Current Vee = Max, VI = O.4V -1.6 mA 

los Short Circuit Vee = Max DM93 -18 -55 
rnA 

Output Current (Note 3) DM83 -18 -55 

lee Supply Current Vee = Max DM93 86 
mA 

(Note 4) DM83 92 
Note 1: RELEASE TIME: tRELEASE is defined as the maximum time allowed for the logic level to be present at the logic input prior to the clock transition from low to 
high in order for the flip·flop(s) not to respond. 
Note 2: All typicals are at Vee = 5V, TA = 25°C. 
Note 3: Not more than one output should be shorted at a time. 
Note 4: With all outputs open, SHIFT {LOAD grounded, and 4.5V applied to J, K, and data inputs, lee is measured by applying momentary ground, then 4.5V to 
CLEAR, and then to CLOCK. 
Note 5: TA = 25°C and Vee = 5V. 
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Switching Characteristics 

Symbol Parameter 

fMAX Maximum Clock Frequency 

tpLH Propagation Delay Time 
Low to High Level Output 

tpHL Propagation Delay Time 
High to Low Level Output 

tpHL Propagation Delay Time 
High to Low Level Output 

at Vee = 5V and T A = 25°C (See Section 1 for Test Waveforms and Output Load) 

From (Input) RL = 4000, CL = 15 pF 
Units 

To (Output) Min Max 

30 MHz 

Clock to 
22 

Output 
ns 

Clock to 
26 

Output 
ns 

Clear to 
30 

Output 
ns 
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~ DM9301/DM83011 of 10 Decoders 
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General Description 
These BCD-to-decimal decoders consist of eight inverters 
and ten 4-input NAND gates. The inverters are connected in 
pairs to make BCD input data available for decoding by the 
NAND gates. Full decoding of valid input logic ensures that 
all outputs remain "OFF" for all invalid input conditions. 

These circuits provide familiar TTL inputs and outputs which 
are compatible for use with other TTL and DTL circuits. DC 
noise margins are typically 1 V and power dissipation is typi­
cally 125 mW. The diode-clamped, buffered inputs repre­
sent only one normalized Series 54174 load. 

Connection Diagram 
Dual-In-Llne Package 

INPUTS 

A B '0 

15 14 13 

2 3 4 

C 0 

INPUTS 
,5 6 

) 

7 

OUTPUTS 

2 3 

12 11 10 

5 

C) () 

6 

8 

7 

9, 

OUTPUTS 

9 

0-

1
8 

GND 

Features 
• Direct replacement for Fairchild 9301 and Signetics 

8252 
• Diode-clamped inputs 
• All outputs are high for invalid BCD input conditions 
• Typical power dissipation 125 mW 
• Typical propagation delay 20 ns 

Function Table 
No_~B_C_D_I_n~pu_t_S~ ______ D_e_c_lm __ al_O_u_t~pu_t_s ____ ~ 

DeB A 0 2 3 4 5 678 9 

o LLLLLHHHHHHHHH 
L L L H H L H H H H H H H H 

2 LLHLHHLHHHHHHH 
3 LLHHHHHLHHHHHH 
4 LHLLHHHHLHHHHH 

5 LHLHHHHHHLHHHH 
6 LHHLHHHHHHLHHH 
7 LHHHHHHHHHHLHH 
8 HLLLHHHHHHHHLH 
9 HLLHHHHHHHHHHL 

N 
V 
A 
L 
I 

H L H L H H H H H H H H H H 
H L H H H H H H H H H H H H 
H H L L H H H H H H H H H H 
H H L H H H H H H H H H H H 
H H H L H H H H H H H H H H 
H H H H H H H H H H H H H H 

TL/F/6601-1 D 
Order NumberDM9301J or DM8301N ~~--------~----------------------~ 

See NS Package Number J16A or N16A 
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Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not Note: The "Absolute Maximum Ratings" are those values 
contained In this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran-
reliability electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

Input Voltage 5.5V 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range the conditions for actual device operation. 
DM93 - 55°C to + 125°C 
DM83 O°Cto 70°C 

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

Recommended Operating Conditions 

Symbol Parameter 
DM9301 DM8301 

Units 
Min Nom Max Min Nom Max 

Vee Supply Voltage 4.5 5 5.5 4.75 5 5.25 V 

VIH High Level Input Voltage 2 2 V 

VIL Low Level Input Voltage 0.8 0.8 V 

10H High Level Output Current -0.8 -0.8 rnA 

10L Low Level Output Current 16 16 rnA 

TA Free Air Operating Temperature -55 125 0 70 °C 

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

Symbol Parameter Conditions Min 
Typ 

Max Units 
(Note 1) 

VI Input Clamp Voltage Vee = Min,ll = -12 rnA -1.5 V 

VOH High Level Output Vee = Min,lOH = Max 
2.4 V 

Voltage VIL = Max, VIH = Min 

VOL Low Level Output Vee = Min,lOL = Max 
0.4 V 

Voltage VIH = Min, VIL = Max 

II Input Current @ Max Vee = Max, VI = 5.5V 
1 rnA 

Input Voltage 

IIH High Level Input Current Vee = Max, VI = 2.4V 40 IlA 

IlL Low Level Input Current Vee = Max, VI = O.4V -1.6 rnA 

los Short Circuit Vee = Max I DM93 -20 -55 
rnA 

Output Current (Note 2) I DM83 -20 -55 

lee Supply Current Vee = Max (Note 3) 25 41 rnA 

Switching Characteristics at Vee = 5V and TA = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol Parameter Conditions Min Max Units 

tpLH Propagation Delay Time CL = 15 pF 
30 ns 

Low to High Level Output RL = 4000 

tpHL Propagation Delay Time 
30 ns 

High to Low Level Output 

Note 1: All typicals are at Vee = SV, T A = 2SoC. 

Note 2: Not more than one output should be shorted at a time. 
Note 3: lee is measured with the outputs open and all inputs grounded. 
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Logic Diagram 
DM93/8301 

TL/F/6601-2 
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DM9309/DM8309 Dual 4-Bit Data Selectors/Multiplexers 

General Description Features 
DM9309/8309 These data selectors/multiplexers contain inverter/drivers 

to supply full complementary, on-chip, binary decoded data 
selection. 

• Direct replacement for Fairchild 9309 

• Complementary outputs 
The DM9309/8309 contains two separate 4-bit multiplexers 
with complementary Y and Y outputs; however, the two sec­
tions have common address select inputs. 

• Dual one-of-four data selectors 

Connection Diagram 

i 

Y1 

Dual-In-Llne Package 

OUTPUTS 

Y2 Y2 

15 14 

( 

2 3 

Y1 SELECT 
INPUT 

SELECT 
INPUT 

A 

13 

4 

1CO 
\ 

DATA INPUTS 

2C1 2C2 

11 10 

5 6 7 

1C1 1C2 1C3 
I 

OUTPUTS B DATA INPUTS 

Order Number DM9309J or DM8309N 
See NS Package Number J16A or N16A 

Function Table 

\ 

2C3 

9 

1
8 

GND 

Inputs Outputs 

Select Data y y 
B A CO C1 C2 C3 

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

L H X H X X H L 

H L X X L X L H 

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

Select inputs A and B are common to both sections. 

H = High Level, L = Low Level, X = Don't Care. 
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Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not Note: The "Absolute Maximum Ratings" are those values 
contained In this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran-
reliability electrical test specifications document. teed The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

Input Voltage 5.5V 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range the conditions for actual device operation. 
DM93 - 55°C to + 125°C 
DM83 O°Cto +70°C 

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

Recommended Operating Conditions 

Symbol Parameter 
DM9309 DM8309 

Units 
Min Nom Max Min Nom Max 

Vee Supply Voltage 4.5 5 5.5 4.75 5 5.25 V 

VIH High Level Input Voltage 2 2 V 

VIL Low Level Input Voltage 0.8 0.8 V 

IOH High Level Output Current -0.8 -0.8 mA 

IOL Low Level Output Current 16 16 mA 

TA Free Air Operating Temperature -55 125 0 70 °C 

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

Symbol Parameter Conditions Min 
Typ 

Max Units 
(Note 1) 

VI Input Clamp Voltage Vee = Min,ll = -12 mA -1.5 V 

VOH High Level Output Vee = Min,lOH = Max 
2.4 3.4 V 

Voltage VIL = Max, VIH = Min 

VOL Low Level Output Vee = Min,lOL = Max 
0.2 0.4 V 

Voltage VIH = Min, VIL = Max 

II Input Current @ Max Vee = Max, VI = 5.5V 
1 mA 

Input Voltage 

IIH High Level Input Vee = Max, VI = 2.4V 
40 p,A 

Current 

IlL Low Level Input Vee = Max, VI = O.4V 
-1.6 mA 

Current 

los Short Circuit Vee = Max I DM93 -30 -85 
mA 

Output Current (Note 2) I DM83 -30 -85 

lee Supply Current Vee = Max (Note 3) 27 44 mA 

Note 1: All typicals are at Vcc = SV, T A = 2SoC. 
Note 2: Not more than one output should be shorted at a time. 

Note 3: Icc is measured with the outputs open and all inputs at 4.SV. 
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Switching Characteristics at Vee = 5V and T A = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol Parameter 
From (Input) RL = 4000, CL = 15 pF 

Units 
To (Output) Min Max 

tpLH Propagation Delay Time Select 
40 

Low to High Level Output toY 
ns 

tpHL Propagation Delay Time Select 
36 

High to Low Level Output toY 
ns 

tpLH Propagation Delay Time Select 
24 

Low to High Level Output toY 
ns 

tpHL Propagation Delay Time Select 
29 

High to Low Level Output toY 
ns 

tpLH Propagation Delay Time Data 
27 

Low to High Level Output toY 
ns 

tpHL Propagation Delay Time Data 
34 

High to Low Level Output toY 
ns 

tpLH Propagation Delay Time Data 
21 

Low to High Level Output toY 
ns 

tpHL Propagation Delay Time Data 
13 

High to Low Level Output toY 
ns 

Logic Diagram 
DM93/8309 

1C3 
(7) rfJ--

:::;Jp :r- 1 
(2) VI} 

1C2 (6) 
(1) OUTPUTS 

Y1 

1C1 (5) -
1CO (4) ~ -

DATA -INPUTS (9) 4H }-
2C3 -

r-r- (14) _ } 
2C2 (10) ~ 1 

Y2 
I (15) OUTPUTS - .-- - Y2 

(11) 
2C1 -
2CO (12) ~ -

t>-SELECT(13) .... -INPUT A 

SELECT (3) {>-INPUTB -
TL/F/6602-2 
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~ DM9310/DM8310 Synchronous 4-Bit Counters 

General Description 
These synchronous, presettable counters feature an inter­
nal carry look-ahead for application in high-speed counting 
designs. The DM9310/DM8310 are decade counters. The 
carry output is decoded by means of a NOR gate, thus pre­
venting spikes during the normal counting mode of opera­
tion. Synchronous operation is provided by having all flip­
flops clocked simultaneously so that the outputs change co­
incident with each other when so instructed by the count­
enable inputs and internal gating. This mode of operating 
eliminates the output counting spikes which are normally 
associated with asynchronous (ripple clock) counters. A 
buffered clock input triggers the four flip-flops on the rising 
(positive-going) edge of the clock input waveform. 

These counters are fully programmable; that is, the outputs 
may be preset to either level. As presetting is synchronous, 
setting up a low level at the load input disables the counter 
and causes the outputs to agree with the setup data after 
the next clock pulse regardless of the levels of the enable 
input. Low-to-high transitions at the load input are perfectly 
acceptable regardless of the logic levels on the clock or 
enable inputs. The clear function is asynchronous and a low 
level at the clear input sets of the flip-flop outputs low re­
gardless of the levels of clock, load, or enable inputs. 

Connection Diagram 

The carry look-ahead circuitry provides for cascading coun­
ters for n-bit synchronous applications without additional 
gating. Instrumental in accomplishing this function are two 
count-enable inputs and a ripple carry output. Both count­
enable inputs (P and T) must be high to count, and input T is 
fed-forward to enable the ripple carry output. The ripple car­
ry output thus enabled will produce a high-level output pulse 
with a duration approximately equal to the high-level portion 
of the QA output. This high-level overflow ripple carry pulse 
can be used to enable successive cascaded stages. High­
to-low level transitions at the enable P or T inputs may occur 
regardless of the logic level in the clock. 

FEATURES 
• Direct replacement for Fairchild 9310 
• Internal look-ahead for fast counting 
• Carry output for n-bit cascading 
• Synchronous counting 
• Load control line 
• Diode-clamped inputs 
• Typical clock frequency 35 MHz 
• Pin-tor-pin replacements popular 54174 counters 

931 0-54160A17 4160A (decade) 

Dual-In-Llne Package 

RIPPLE OUTPUTS 
CARRY ENABLE 

VCC OUTPUT QA QB Qc QD T LOAD 

116 15 14 13 12 11 10 9 

2 3 4 5 6 7 Is 
CLEAR CLOCK A B C D ENABLE GND 

P 
DATA INPUTS 

TL/F/6603-1 

Order Number DM9310J or DM8310N 
See NS Package Number J16A or N16A 
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Absolute Maximum Ratings (Note) 
Specifications for Military/Aerospace products are not Note: The ''Absolute Maximum Ratings" are those values 
contained In this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran-
reliability electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

Input Voltage 5.5V table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range the conditions for actual device operation. 
DM93 - 55'C to + 125'C 
DM83 O'Cto +70'C 

Storage Temperature Range - 65'C to + 150'C 

Recommended Operating Conditions 

Symbol Parameter DM9310 DM8310 Units 
Min Nom Max Min Nom Max 

Vcc Supply Voltage 4.5 5 5.5 4.75 5 5.25 V 

VIH High Level Input Voltage 2 2 V 

VIL Low Level Input Voltage 0.8 0.8 V 

10H High Level Output Current -0.8 -0.8 mA 

10L Low Level Output Current 16 16 rnA 

fCLK Clock Frequency (Note 5) 0 25 0 25 MHz 

tw Pulse Width Clock 25 25 
(Note 5) ns 

Clear 20 20 

tsu Setup Time Data 20 20 
(Note 5) Enable P 20 20 ns 

Load 25 25 

Clear 20 20 

tH Any Hold Time (Notes 1 & 5) 0 0 ns 

TA Free Air Operating Temperature -55 125 0 70 'C 
Note 1: The minimum HOLD time is as specified or as long as the CLOCK input takes to rise from O.8V to 2V, whichever is longer. 

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

Symbol Parameter Conditions Min Typ Max Units (Note 1) 

VI Input Clamp Voltage Vcc = Min, II = -12 mA -1.5 V 

VOH High Level Output Vcc = Min,lOH = Max 2.4 3.4 V Voltage VIL = Max, VIH = Min 

VOL Low Level Output Vcc = Min, 10L = Max 0.2 0.4 V Voltage VIH = Min, VIL = Max 

II Input Current @ Max Vcc = Max, VI = 5.5V 1 mA Input Voltage 

IIH High Level Input Vcc = Max CLK, ENT 80 
IJ-A Current VI = 2.4V Other 40 

IlL Low Level Input Vcc = Max CLK, ENT -3.2 
rnA Current VI = 0.4V Other -1.6 

los Short Circuit Vcc = Max DM93 -20 -57 mA Output Current (Note 2) DM83 -18 -57 

ICCH Supply Current with Vcc = Max DM93 59 85 mA Outputs High (Note 3) DM83 59 94 

ICCL Supply Current with Vcc = Max DM93 63 91 mA Outputs Low (Note 4) DM83 63 101 
Note 1: All typicals are at Vcc = SV, T A = 2S'C. 
Note 2: Not more than one output should be shor:ted at a time. 
Note 3: ICCH is measured with the LOAD input high, then again with the LOAD input low, with all other inputs high and all outputs open. 
Note 4: ICCl is measured with the CLOCK input high, then again with the CLOCK input low, with all other inputs low and all outputs open. 
Note 5: T A = 2S'C and VCC = SV. 
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Switching Characteristics at Vee = 5V and T A = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol Parameter From (Input) RL = 4000, CL = 15 pF 
Units 

To (Output) Min Max 

fMAX Maximum Clock Frequency 25 MHz 

tpLH Propagation Delay Time Clock to 
27 

Low to High Level Output Ripple Carry 
ns 

tpHL Propagation Delay Time Clock to 
24 

High to Low Level Output Ripple Carry 
ns 

tpLH Propagation Delay Time Clock 
20 

Low to High Level Output toO 
ns 

tpHL Propagation Delay Time Clock 
23 

High to Low Level Output toO 
ns 

tpLH Propagation Delay Time Clock 
21 

Low to High Level Output toO 
ns 

tpHL Propagation Delay Time Clock 
25 

High to Low Level Output toO 
ns 

tpLH Propagation Delay Time EnableTto 
15 

Low to High Level Output Ripple Carry 
ns 

tpHL Propagation Delay Time Enable Tto 
16 

High to Low Level Output Ripple Carry 
ns 

tpHL Propagation Delay Time Clear 
36 

High to Low Level Output toO 
ns 
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Logic Diagram 

CLOCK 

DATA A 

CLEAR 

(2) 

(3) ~ 
(1) r 

1 

DM93/8310 

--
(14) 

Q~QA 

~ Q~QB 

-, 

r- Q r---- QC 
,.... ~ Ii( 1(12) 

... - >-< > CLOCl( 

I~\_----~rtnu=~-l - ani ~ - J
CLEAR 

-'1-
r ~ I J 

r- ..J 

L 1 
...-J r 

(15) RIPPLE 
I 

I --4 
~, 

CARRY - :j..,;v 
OUTPUT 

-I -
TLIF/6603-2 
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Timing Diagram 

CLEAR 

LOAD 

9310/8310 Synchronous Decade Counters 
TypIcal Clear, Preset, Count and InhIbIt Sequence 

...---+---, --- ---- ---- ---

,......--+---, -- -------- - ---

[

A _____________ _ 

~~ : "'---+---'r = 
---+---'" 

CLOCK 

ENABLE P ---+-...... ~ 
ENABLE T 

---..;..-~ 

[

OA __ 

OB--

OUTPUTS --

OC== 

OD = = -+_+----1 

RIPPLE CARRY ___ -+-_+----+_ .... 
OUTPUT 890123 

CLEAR PRESET 

Sequence: 

(1) Clear out~uts to zero. 

(2) Preset to BCD seven. 

---COUNT--- ---INHIBIT---

(3) Count to eight, nine, zero, one, two, and three. 

(4) Inhibit 
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Parameter Measurement Information 

CLOCK 
INPUT 

ov 

Switching Time Waveforms 

tpLH 
(MEASURE AT IN+1) 

OUTPUT 
QA 

OUTPUT 
QB 

OUTPUT 
QC 

OUTPUT 
QD 

VOH ---+-+-~-----+-~ 

VOL--+'" 

VOH----~--------------~~ 

VOL---+-------+--'--f~--+--' 

IpHL 
(MEASURE AT IN+S) 

VOH----+------~~ 

VOL---+---------~----~~~-~-"' 

VOH----~--------------~~ 

VOL----+-------------+----·~-f~----' 

RIPPLE VOH ------1-,.---------,.. 
CARRY 

OUTPUT VOL -------" 

IpLH 
(MEASURE AT IN+2) 

IpLH 
(MEASURE AT IN+S) 

TL/F/6603-4 

Note A: The input pulses are supplied by a generator having the following characteristics: PRR :5: 1 MHz, duty cycle :5: 50%, ZOUT ::::: 50n, tr :5: 10 ns, tf :5: 10 ns. 
Vary PRR to measure fMAX. 

Note B: Outputs QD and carry are tested at tn + 10 for 9310/8310, where tn is the bit time when all outputs are low. 

Note C: VREF = 1.5V. 
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Parameter Measurement Information (Continued) 

Switching Time Waveforms 

3.0V 

CLOCK INPUT 

OV 

3.0V 
CLEAR 
INPUT 

OV 

3.0V 
LOAD 
INPUT 

OV 

3.0V 
DATA INPUTS 

A, B,C,ANDD 
OV 

VOH 

OA AND 00 OUTPUTS 
9310 VOL 

VOH 
OB AND Oc OUTPUTS 

(MEASURE AT tN+2 OR tN+4) ,--------
9310 

VOL 

3.0V 
ENABLEPOR 

ENABLET 
OV 

VOH 

CARRY 

VOL 

TL/F/6603-5 
Note A: The input pulses are supplied by generators having the following characteristics: PRR ~ MHz, duty cycle ~ 50%, ZOUT :::: 50n, tr ~ 10 ns, tf ~ 10 ns. 

Note B: Enable P and enable T setup times are measured at t" + 10 for 8310/9310. 

Note C: VREF = 1.5V. 
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DM9311/DM8311 4-Line to 16-Line 
Decoders/Demultiplexers 

General Description Features 
Each of these 4-line-to-16-line decoders utilizes TIL circuit­
ry to decode four binary-coded inputs into one of sixteen 
mutually exclusive outputs when both the strobe inputs, G1 
and G2, are low. The demultiplexing function is performed 
by using the 4 input lines to address the output line, passing 
data from one of the strobe inputs with the other strobe 
input low. When either strobe input is high, all outputs are 
high. These demultiplexers are ideally suited for implement­
ing high-performance memory decoders. All inputs are buff­
ered and input clamping diodes are provided to minimize 
transmission-line effects and thereby simplify system de­
sign. 

• Direct replacement for Fairchild 9311 

Connection Diagram 

Vee ' A B 

• Pin for pin with popular DM54154174154 
• Decodes 4 binary-coded inputs into one of 16 mutually 

exclusive outputs 
• Performs the demultiplexing function by distributing data 

from one input line to anyone of 16 outputs 
• Input clamping diodes simplify system design 
• High fan-out, low-impedance, totem-pole outputs 
• Typical propagation delay 19 ns 
• Typical power dissipation 170 mW 

Dual-ln-L1ne Package 

INPUTS OUTPUTS 

c o G2 G1' '15 14 13 12 11' 

124 23 22 21 20 19 18 17 16 15 14 13 

2 

,0 

3 

2 

) c 

) ) ) C C) () () c 

4 5 6 7 

3 4 5 6 

OUTPUTS 

8 9 

7 8 

10 11 112 

9 10, GND 

Order Number DM9311J or DM8311N 
See NS Package Number J24A or N24A 
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Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not Note: The "Absolute Maximum Ratings" are those values 
contained in this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran-
reliability electrical test specifications document. teed The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

Input Voltage 5.5V 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range the conditions for actual device operation. 
DM93 - 55°C to + 125°C 
DM83 O°Cto + 70°C 

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

Recommended Operating Conditions 

Symbol Parameter 
DM9311 DM8311 

Units 
Min Nom Max Min Nom Max 

Vee Supply Voltage 4.5 5 5.5 4.75 5 5.25 V 

VIH High Level Input Voltage 2 2 V 

VIL Low Level Input Voltage 0.8 0.8 V 

10H High Level Output Current -0.8 -0.8 mA 

10L Low Level Output Current 16 16 mA 

TA Free Air Operating Temperature -55 125 0 70 °C 

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

Symbol Parameter Conditions Min 
Typ 

Max Units 
(Note 1) 

VI Input Clamp Voltage Vee = Min,ll = -12 mA -1.5 V 

VOH High Level Output Vee = Min, 10H = Max 
2.4 3.4 V 

Voltage VIL = Max, VIH = Min 

VOL Low Level Output Vee = Min,lOL = Max 
0.25 0.4 V 

Voltage VIH = Min, VIL = Max 

II Input Current @ Max Vee = Max, VI = 5.5V 
1 mA 

Input Voltage 

IIH High Level Input Vee = Max, VI = 2.4V 
40 IJ-A 

Current 

IlL Low Level Input Vee = Max, VI = O.4V 
-1.6 mA 

Current 

los Short Circuit Vee = Max DM93 -20 -55 
mA 

Output Current (Note 2) DM83 -18 -57 

lee Supply Current Vee = Max DM93 34 49 
mA 

(Note 3) DM83 34 56 

Note 1: All typicals are at Vee = SV, TA = 2SoC. 
Note 2: Not more than one output should be shorted at a time. 
Note 3: lee is measured with all inputs grounded and all outputs open. 
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Switching Characteristics at Vee = 5V and T A = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol Parameter From (Input) RL = 4000, CL = 15 pF 
Units 

To (Output) Min Max 

tpLH Propagation Delay Time Data to 
27 

Low to High Level Output Output 
ns 

tpHL Propagation Delay Time Data to 
30 

High to Low Level Output Output 
ns 

tpLH Propagation Delay Time Strobe to 
25 

Low to High Level Output Output 
ns 

tpHL Propagation Delay Time Strobe to 
27 

High to Low Level Output Output 
ns 

Function Table 
Inputs Outputs 

G1 G2 D C B A 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

L L L L L L L H H H H H H H H H H H H H H 
L L L L L H H L H H H H H H H H H H H H H 
L L L L H L H H L H H H H H H H H H H H H 
L L L L H H H H H L H H H H H H H H H H H 
L L L H L L H H H H L H H H H H H H H H H 
L L L H L H H H H H H L H H H H H H H H H 
L L L H H L H H H H H H L H H H H H H H H 
L L L H H H H H H H H H H L H H H H H H H 

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

H = High Level, L = Low Level, X = Don't Care. 
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DM9312/DM8312 One of Eight Line 
Data Selectors/Multiplexers 

General Description Features 
These data selectors/multiplexers contain inverter/drivers 
to supply full complementary, on-chip, binary decoded data 
selection. 

• Oirect replacement for Fairchild 9312 
• Selects one-of-eight data sources 
• Performs parallel to serial conversion 

The OM9312/8312 is a single 8-bit multiplexer with comple­
mentary outputs and a strobe control. When the strobe is 
low, the function is enabled. When a high logic level is ap­
plied to the strobe, the output is forced to the logic zero 
state regardless of the logic level of the data inputs. 

• Strobe controlled outputs 
• Complementary outputs 

Connection Diagram 

Function Table 

DO 
\ 

C 

X 
L 
L 
L 
L 
H 
H 
H 
H 

Dual-In-Llne Package 

OUTPUTS 

y y 

SELECT INPUTS DATA 
INPUT 

'c B A \ STROBE 07 

15 14 13 12 11 10 9 

( ( 

-

3 4 5 6 7 
1

8
, 

01 02 03 D4 05 D6 GNO 

DATA INPUTS 

Order Number DM9312J or DM8312N 
See NS Package Number J16A or N16A 

DM93/8312 

Inputs Outputs 

Select Strobe 
V y 

B A G 

X X H L H 
L L L 00 00 
L H L 01 01 
H L L 02 02 
H H L 03 03 
L L L 04 04 
L H L 05 05 
H L L 06 06 
H H L 07 07 

H = High Level, L = Low Level, X = Don't Care. 

DO, D1 ... D7 = The level of the respective D input. 
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Absolute Maximum Ratings (Note) 
Specifications for Military/Aerospace products are not Note: The "Absolute Maximum Ratings" are those values 
contained In this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran-
reliability electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

Input Voltage 5.5V table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range the conditions for actual device operation. 
DM93 - 55·C to + 125·C 
DM83 O·Cto +70·C 

Storage Temperature Range -65·C to + 150·C 

Recommended Operating Conditions 

Symbol Parameter 
DM9312 DM8312 

Units 
Min Nom Max Min Nom Max 

Vee Supply Voltage 4.5 5 5.5 4.75 5 5.25 V 

VIH High Level Input Voltage 2 2 V 

VIL Low Level Input Voltage 0.8 0.8 V 

IOH High Level Output Current -0.8 -0.8 rnA 

IOL Low Level Output Current 16 16 rnA 

TA Free Air Operating Temperature -55 125 0 70 ·c 

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

Symbol Parameter Conditions Min 
Typ 

Max Units 
(Note 1) 

VI Input Clamp Voltage Vee = Min, II = -12 rnA -1.5 V 

VOH High Level Output Vee = Min, IOH = Max 
2.4 3.4 V 

Voltage VIL = Max, VIH = Min 

VOL Low Level Output Vee = Min, IOL = Max 0.2 0.4 V 
Voltage VIH = Min, VIL = Max 

II Input Current @ Max Vee = Max, VI = 5.5V 1 rnA 
Input Voltage 

IIH High Level Input Vee = Max, VI = 2.4V 40 IlA 
Current 

IlL Low Level Input Vee = Max, VI = O.4V -1.6 rnA 
Current 

los Short Circuit Vee = Max I DM93 -30 -85 
rnA 

Output Current (Note 2) I DM83 -30 -85 

Icc Supply Current Vee = Max, (Note 3) 27 44 rnA 
Note 1: All typicals are at Vee = 5V, TA = 25'C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Icc is measured with the STROBE and DATA SELECT inputs 4.5V and all other inputs and outputs open. 
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Switching Characteristics at Vee = 5V and T A = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol Parameter 
From (Input) RL = 400fl, CL = 15 pF 

Units 
To (Output) Min Max 

tpLH Propagation Delay Time Select 
33 

Low to High Level Output toY 
ns 

tpHL Propagation Delay Time Select 
35 

High to Low Level Output toY 
ns 

tpLH Propagation Delay Time Select 
28 

Low to High Level Output toY 
ns 

tpHL Propagation Delay Time Select 
25 

High to Low Level Output toY 
ns 

tpLH Propagation Delay Time Data 
23 

Low to High Level Output toY 
ns 

tpHL Propagation Delay Time Data 
25 

High to Low Level Output toY 
ns 

tpLH Propagation Delay Time Data 
13 

Low to High Level Output toY 
ns 

tpHL Propagation Delay Time Data 
13 

High to Low Level Output toY 
ns 

tpLH Propagation Delay Time Strobe 
33 

Low to High Level Output toY 
ns 

tpHL Propagation Delay Time Strobe 
32 

High to Low Level Output toY 
ns 

tpLH Propagation Delay Time Strobe 
19 

Low to High Level Output toY 
ns 

tpHL Propagation Delay Time Strobe 
21 

High to Low Level Output toY 
ns 
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DM9316/DM8316 Synchronous 4-Bit Counters 

General Description 
These synchronous, presettable counters feature an inter­
nal carry look-ahead for application in high-speed counting 
designs. The DM9316/DM8316 is a 4-bit binary counter. 
The carry output is decoded by means of a NOR gate, thus 
preventing spikes during the normal counting mode of oper­
ation. Synchronous operation is provided by having all flip­
flops clocked simultaneously so that the outputs change co­
incident with each other when so instructed by the count­
enables inputs and internal gating. This mode of operating 
eliminates the output counting spikes which are normally 
associated with asynchronous (ripple clock) counters. A 
buffered clock input triggers the four flip-flops on the rising 
(positive-going) edge of the clock input waveform. 

These counters are fully programmable; that is, the outputs 
may be preset to either level. As presetting is synchronous, 
setting up a low level at the load input disables the counter 
and causes the outputs to agree with the setup data after 
the next clock pulse regardless of thE' levels of the enable 
input. Low-to-high transitions at the load input are perfectly 
acceptable regardless of the logic levels on the clock or 
enable inputs. The clear function is asynchronous and a low 
level at the clear input sets of the flip-flop outputs low re­
gardless of the levels of clock, load, or enable inputs. 

Connection Diagram 

The carry look-ahead circuitry provides for cascading coun­
ters for n-bit synchronous applications without additional 
gating. Instrumental in accomplishing this function are two 
count-enable inputs and a ripple carry output. Both count­
enable inputs (P and n must be high to count, and input T is 
fed-forward to enable the ripple carry output. The ripple car­
ry output thus enabled will produce a high-level output pulse 
with a duration approximately equal to the high-level portion 
of the QA output. This high-level overflow ripple carry pulse 
can be used to enable successive cascaded stages. High­
to-low level transitions at the enable P or T inputs may occur 
regardless of the logic level in the clock. 

Features 
• Direct replacement for Fairchild 9316 
• Internal look-ahead for fast counting 
• Carry output for n-bit cascading 
• Synchronous counting 
• Load control line 
• Diode-clamped inputs 
• Typical clock frequency 35 MHz 
• Pin-for-pin replacements popular 54174 counters 

9316-5416A17 416A (binary) 

Dual·ln·Llne Package 

RIPPLE OUTPUTS 
CARRY ENABLE 

VCC OUTPUT QA QB Qc Qo T LOAD 

116 15 14 13 12 11 10 9 

b-

2 3 4 5 6 7 
1

8 

CLEAR CLOCK A B C D ENABLE GND 
P 

DATA INPUTS 
Tl/F /6606-1 

Order Number DM9316J or DM8316N 
See NS Package Number J16A or N16A 
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Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not Note: The "Absolute Maximum Ratings" are those values 
contained In this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran-
reliability electrical test specifications document . teed The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

Input Voltage 5.5V 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range the conditions for actual device operation. 
DM93 - 55°C to + 125°C 
DM83 O°Cto + 70°C 

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

Recommended Operating Conditions 

Symbol Parameter DM9316 DM8316 Units 
Min Nom Max Min Nom Max 

Vcc Supply Voltage 4.5 5 5.5 4.75 5 5.25 V 

VIH High Level Input Voltage 2 2 V 

VIL Low Level Input Voltage 0.8 0.8 V 

IOH High Level Output Current -0.8 -0.8 mA 

IOL Low Level Output Current 16 16 mA 

fCLK Clock Frequency (Note 6) 0 25 0 25 MHz 

tw Pulse Width Clock 25 25 ns (Note 6) Clear 20 20 

tsu Setup Time Data 20 20 
(Note 6) Enable P 20 20 ns 

Load 25 25 

Clear 20 20 

tH Any Hold Time (Notes 1 & 6) 0 0 ns 

TA Free Air Operating Temperature -55 125 0 70 °C 

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

Symbol Parameter Conditions Min Typ Max Units (Note 2) 

VI Input Clamp Voltage Vcc = Min,ll = -12 mA -1.5 V 

VOH High Level Output VCC = Min,lOH = Max 2.4 3.4 V Voltage VIL = Max, VIH = Min 

VOL Low Level Output Vcc = Min,lOL = Max 0.2 0.4 V Voltage VIH = Min, VIL = Max 

II Input Current @ Max Vcc = Max, VI = 5.5V 1 mA Input Voltage 

IIH High Level Input Vcc = Max Clock 80 
Current VI = 2.4 V EnableT 80 fJ-A 

Other 40 

IlL Low Level Input VCC = Max Clock -3.2 
Current VI = 0.4V EnableT -3.2 fJ-A 

Other -1.6 

loS Short Circuit Vcc = Max DM93 -20 -57 mA Output Current (Note 3) DM83 -18 -57 

ICCH Supply Current with Vcc = Max DM93 59 85 mA Outputs High (Note 4) DM84 59 94 

ICCL Supply Current with VCC = Max DM93 63 91 mA Outputs Low (Note 5) DM83 63 101 
Note 1: The minimum HOLD time is as specified or as long as the CLOCK input takes to rise from O.BV to 2V, whichever is longer. 
Note 2: All typicals are at Vcc = SV, TA = 2S'C. 
Note 3: Not more than one output should be shorted at a time. 
Note 4: ICCH is measured with the LOAD input high, then again with the LOAD input low, with all other inputs high and all outputs open. 
Note 5: ICCl is measured with the CLOCK input high, then again with the CLOCK input low, with all other inputs low and all outputs open. 
Note 6: T A = 2S'C and Vee = SV. 
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Switching Characteristics at Vee = 5V and TA = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol Parameter 
From (Input) RL = 4000, CL = 15 pF 

Units 
To (Output) Min Max 

fMAX Maximum Clock Frequency 25 MHz 

tpLH Propagation Delay Time Clock 
27 

Low to High Level Output toRC 
ns 

tpHL Propagation Delay Time Clock 
24 

High to Low Level Output toRC 
ns 

tpLH Propagation Delay Time Clock 
20 

Low to High Level Output toO 
ns 

tpHL Propagation Delay Time Clock 
23 

High to Low Level Output toO 
ns 

tpLH Propagation Delay Time Clock 
21 

Low to High Level Output toO 
ns 

tpHL Propagation Delay Time Clock 
25 

High to Low Level Output toO 
ns 

tpLH Propagation Delay Time ENT 
15 

Low to High Level Output to RC 
ns 

tpHL Propagation Delay Time ENT 
16 

High to Low Level Output to RC 
ns 

tpHL Propagation Delay Time Clear 
36 

High to Low Level Output toO 
ns 

4-281 



CD 

i3 Logic Diagram 
:!E 
c ....... 
CD ,.... 
C") 
en 
:!E 
C CLOCK 

DATA A 

CLEAR 

DATA B 

(2) 

(3) 
-

(1) 

(4) 

(9) 

J 

ENABLE :~ 
LOA 

ENABL ,~ ET v 

(5) 
OAT AC 

(6) 
o ATA 0 

I 

I 

-
l L -

DM93/8316 

'~~ 1-
(14) ~K 

ar-+--aA 
-c CLOCK 

~l or, 
J CLEAR 

1 
..... 

I 

~- Ji( 
(13) r-

a~aB 

~ ~ CLOCK 

~l a n 
J CLEAR 

J 

1 

r~ K 
~ a r-- ac 

~ f>CLOCK 

~l at-; 
J CLEAR 

1 
~ 

~~ ~ i( I (11) 
a~ 

..... . ~ '-<p CLOCK 

aD 

1 -L-
::} -

-= ::t 
C 

4-282 

J CLEAR 
-

J 

~ 
./" 

all 

(15) -
RIPPLE 
CARRY 
OUTPUT 

TL/F/6606-2 



Timing Diagram 

CLEAR 

LOAD 

9316/8316 Synchronous Binary Counters 
Typical Clear, Preset, Count and Inhibit Sequences 

r--------------

IN~UATTAS [c:

o 

___ -+ __ ..4
r = = = = = = = = = = = = = = r----+--"T--------------L _____________ _ 

r----+--T--------------
CLOCK 

ENABLE P 
---+--1-" 

ENABLE T 
----r-~ 

[

OA __ 

OB--
OUTPUTS - - --+--t---t----' 

OC== 
00--

RIPPL~~=~~ ---+-+:1=-=2~:-:13~1~4:"""":'!15 O~""""::'1--:2~--------­
---COUNT---- ---INHIBIT----

CLEAR PRESET 

Sequence: 

(1) Clear outputs to zero. 

(2) Preset to binary twelve. 

(3) Count to thirteen, fourteen, fifteen, zero, one, and two. 

(4) Inhibit 
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Parameter Measurement Information 

CLOCK 
INPUT 

OV 

Switching Time Waveforms 

tpLH 
(MEASURE AT tN+1) 

OUTPUT 
QA 

OUTPUT 
QB 

OUTPUT 
QC 

OUTPUT 
QO 

VOH ---+--+-Jl----.... ~ 

VOH--~-------~~ 

VOL----+----------~-----~-~~--~--' 

tpHL 
(MEASURE AT IN+S) 

VOH---~----------~~ 

VOL-----+-------------4-----~--~~----~-' 

VOH----~------------~~ 

VOL---~------------~-----'~~I~------J 

RIPPLE VOH ----t ,.----~ 
CARRY 

OUTPUT VOL ________ , 

TLlF/6606-4 

Note A: The input pulses are supplied by a generator having the following characteristics: PRR s: 1 MHz, duty cycle s: 50%, ZOUT ;::; son, t,. s: 10 ns, tf s: 10 ns. 
Vary PRR to measure fMAX. 

Note B: Outputs Co and carry are tested at In + 16 for 9316/8316, where tn is the bit time when all outputs are low. 

Note C: VREF = 1.5V. 
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Parameter Measurement Information (Continued) 

CLOCK INPUT 

CLEAR 
INPUT 

LOAD 
INPUT 

DATA INPUTS 
A, B, C, ANDD 

Switching Time Waveforms 

3.0 V ------------. 

OV---------------------+·'---, 
3.0 V 

OV 

3.0 v ---+----t-----( 

o V -------!--------+--------+-+. ---
3.0 V -------l-------4--------i-+-,.-_ 

o v ---+-~-+----o( 
Q OUTPUTS VOH ---+-

9316 

ENABLE P OR 
ENABLE T 

CARRY 

VOL----~~_+·'-~------_+------~--' 

3.0 V ----1-------4--------"------_+_ 

o V ---+----+OO---...... -J 

VOH------lr------l---------+---~--~----------~--~~--~ 

VOL----------------------------' 
TL/F/6606-5 

Note A: The input pulses are supplied by generators having the following characteristics: PRR ~ 1 MHz, duty cycle ~ 50%, ZOUT ::::: 50n, tr ~ 10 ns, t, ~ 10 ns. 

Note B: Enable P and Enable T setup times are measured at tn + 16 for 8316/9316. 

Note C: VREF = 1.5V. 
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DM9318/DM8318 Priority Encoders 
General Description Features 

• Direct replacement for Fairchild 9318 
• Pin for pin with popular DM54148174148 

These TTL encoders feature priority decoding of the input 
data to ensure that only the highest-order data line is en­
coded. All inputs are buffered to represent one normalized 
Series 54174 load. The DM9318 and DM8318 encode eight 
data lines to three-line (4-2-1) binary (octal). Cascading cir­
cuitry (enable input E1 and enable output EO) has been pro­
vided to allow octal expansion without the need for external 
circuitry. For all types, data inputs and outputs are active at 
the low logic level. 

• Encodes 8 data lines to 3-line binary (octal) 

• Applications include: 
N-bit encoding 
Code converters and generators 

• Typical data delay 10 ns 
• Typical power dissipation 190 mW 

Connection Diagram 
Dual-In-Llne Package 

OUTPUTS INPUTS OUTPUT . , \ 

Vee EO GS 3 2 1 0 AO 

116 15 14 13 12 11 10 9 

:> I) ~ 0 I 

r< P-

o I;> I;> I;> I 

1 2 3 4 5 6 7 IS 
,4 5 6 7 El, A2 A1 GND 

INPUTS OUTPUTS 
TL/F/6607-1 

Order Number DM9318J or DM8318N 
See NS Package Number J16A or N16A 

Function Table 
Inputs Outputs 

E1 0 1 2 3 4 5 6 7 A2 A1 AO GS 

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

H = High Logic Level, L = Low Logic Level, X = Don't Care 
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Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not Note: The "Absolute Maximum Ratings" are those values 
contained In this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran-
reliability electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

Input Voltage 5.5V 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range the conditions for actual device operation. 
DM93 - 55°C to + 125°C 
DM83 O°Cto + 70°C 

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

Recommended Operating Conditions 

Symbol Parameter 
DM9318 DM8318 

Units 
Min Nom Max Min Nom Max 

Vee Supply Voltage 4.5 5 5.5 4.75 5 5.25 V 

VIH High Level Input Voltage 2 2 V 

VIL Low Level Input Voltage 0.8 0.8 V 

10H High Level Output Current -0.8 -0.8 mA 

10L Low Level Output Current 16 16 mA 

TA Free Air Operating Temperature -55 125 0 70 °C 

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

Symbol Parameter Conditions Min 
Typ 

Max Units 
(Note 1) 

VI Input Clamp Voltage Vee = Min, II = -12 mA -1.5 V 

VOH High Level Output Vee = Min, 10H = Max 
2.4 V 

Voltage VIL = Max, VIH = Min 

VOL Low Level Output Vee = Min, 10L = Max 
0.4 V 

Voltage VIH = Min, VIL = Max 

II Input Current @ Max Vee = Max, VI = 5.5V 
1 mA 

Input Voltage 

IIH High Level Input Vee = Max o Input 40 
/LA Current VI = 2.4V Others 80 

IlL Low Level Input Vec = Max o Input -1.6 
mA 

Current VI = O.4V Others -3.2 

los Short Circuit Vce = Max DM93 -35 -85 
mA 

Output Current (Note 2) DM83 -35 -85 

Ice1 Supply Current Vee = Max, (Note 3) 
35 55 mA 

Condition 1 

ICC2 Supply Current Vee = Max, (Note 4) 
40 60 mA 

Condition 2 

Note 1: All typicals are at Vcc = 5V, TA = 25°C. 
Note 2: Not more than one output should be shorted at a time. 

Note 3: ICCl is measured with all inputs and outputs open. 

Note 4: ICC2 is measured with inputs 7 and EI grounded and outputs open. 
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Switching Characteristics at Vee = 5V and TA = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol Parameter From (Input) RL = 4000, CL = 15 pF 
Units 

To (Output) Min Max 

tpLH Propagation Delay Time o thru 7 to 
15 

Low to High Level Output ABCD In Phase 
ns 

tpHL Propagation Delay Time o thru 7 to 
14 

High to Low Level Output ABCD In Phase 
ns 

tpLH Propagation Delay Time o thru 7 to 
19 

Low to High Level Output ABCD Out of Phase 
ns 

tpHL Propagation Delay Time o thru 7 to 
19 

High to Low Level Output ABCD Out of Phase 
ns 

tpLH Propagation Delay Time o thru 7 to EO 
9 

Low to High Level Output Out of Phase 
ns 

tpHL Propagation Delay Time o thru 7 to EO 
21 

High to Low Level Output Out of Phase 
ns 

tpLH Propagation Delay Time o thru 7 to GS 
27 

Low to High Level Output In Phase 
ns 

tpHL Propagation Delay Time o thru 7 to GS 
21 

High to Low Level Output In Phase 
ns 

tpLH Propagation Delay Time EI to AO, 1,2 
15 ns 

Low to High Level Output In Phase 

tpHL Propagation Delay Time EI to AO, 1,2 
15 ns 

High to Low Level Output In Phase 

tpLH Propagation Delay Time EI to GS 
12 

Low to High Level Output In Phase 
ns 

tpHL Propagation Delay Time EI to GS 
15 

High to Low Level Output In Phase 
ns 

tpLH Propagation Delay Time EI to EO 
15 

Low to High Level Output In Phase 
ns 

tpHL Propagation Delay Time EI to EO 
26 

High to Low Level Output In Phase 
ns 
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(11) 
1 -.t~-r-r-"1 

(12) 
2 

(13) 
3 -""11-1/ 

INPUTS 

5 ---....-._, 

7 __ ~_, 

EI---.., 

(15) EO 

TL/F/6607-2 
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DM9322/DM8322 Quad 2-Line to 1-Line 
Data Selectors/Multiplexers 

General Description Applications 
• Expand any data input point 
• Multiplex dual-data buses 

These data selectors/multiplexers contain inverters and 
drivers to supply full on-chip data selection to the four out­
put gates. A separate strobe input is provided. A 4-bit word 
is selected from one of two sources and is routed to the four 
outputs. True data is presented at the outputs. 

• Generate four functions of two variables (one variable 
is common) 

• Source programmable counters 

Features 
• Direct replacement for Fairchild 9322 
• Pin-for-pin with popular DM54157174157 
• Buffered inputs and outputs 

Connection Diagram 

Vcc STROBE 

J 16 15 

( 

2 

SELECT A1 

Dual-In-Llne Package 

INPUTS 
,.-----'-_. OUTPUT 

A4 

14 

3 

81 

84 Y4 

13 12 

4 5 

Y1 A2 

INPUTS 
~ ........ - ....... OUTPUT 
A3 83 Y3 

11 10 9 

6 7 Is 
82 Y2 GND 

INPUTS 
OUTPUT 

INPUTS 
OUTPUT 

Order Number DM9322J or DM8322N 
See NS Package NumberJ16A or N16A 

Function Table 
Inputs Output 

Strobe Select A B Y 

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

H = High Level, L = Low Level, X = Don't Care. 
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Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not Note: The "Absolute Maximum Ratings" are those values 
contained In this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran-
reliability electrical test specifications document. teed The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "E/ectrical Characteristics" 

Input Voltage 5.5V 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range the conditions for actual device operation. 
DM93 -55°C to + 125°C 
DM83 O°Cto + 70°C 

Storage Temperature Range - 65°C to + 150·C 

Recommended Operating Conditions 

Symbol Parameter 
DM9322 DM8322 

Units 
Min Nom Max Min Nom Max 

Vee Supply Voltage 4.5 5 5.5 4.75 5 5.25 V 

VIH High Level Input Voltage 2 2 V 

VIL Low Level Input Voltage 0.8 0.8 V 

10H High Level Output Current -0.8 -0.8 mA 

10L Low Level Output Current 16 16 mA 

TA Free Air Operating Temperature -55 125 0 70 °C 

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

Symbol Parameter Conditions Min 
Typ 

Max Units 
(Note 1) 

VI Input Clamp Voltage Vee = Min, II = -12 rnA -1.5 V 

VOH High Level Output Vee = Min, 10H = Max 
2.4 3.4 V 

Voltage VIL = Max, VIH = Min 

VOL Low Level Output Vee = Min, IOL = Max 
0.2 0.4 V 

Voltage VIH = Min, VIL = Max 

II Input Current @ Max Vee = Max, VI = 5.5V 
1 rnA 

Input Voltage 

IIH High Level Input Vee = Max, VI = 2.4V 
40 ,...A 

Current 

IlL Low Level Input Vee = Max, VI = O.4V 
-1.6 rnA 

Current 

los Short Circuit Vee = Max I DM93 -20 -55 
rnA 

Output Current (Note 2) I DM83 -18 -55 

Icc Supply Current Vee = Max (Note 3) 30 48 rnA 

Note 1: All typicals are at Vee = 5V, TA = 25°C. 

Note 2: Not more than one output should be shorted at a time. 
Note 3: Icc is measured with 4.5V applied to all inputs and all outputs open. 
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Switching Characteristics at Vee = 5V and T A = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol Parameter 
From (Input) RL = 4000, CL = 15 pF 

Units 
To (Output) Min Max 

tpLH Propagation Delay Time Data to 
14 

Low to High Level Output Output ns 

tpHL Propagation Delay Time Data to 
14 

High to Low Level Output Output ns 

tpLH Propagation Delay Time Strobe to 
20 

Low to High Level Output Output ns 

tpHL Propagation Delay Time Strobe to 
21 

High to Low Level Output Output ns 

tpLH Propagation Delay Time Select to 
23 

Low to High Level Output Output ns 

tpHL Propagation Delay Time Select to 
27 

High to Low Level Output Output ns 

Logic Diagram 
DM93/8322 

A1 
(2) -

---' (4) -(3) Y1 
B1 -

~ ;:::::L 
A2 

(5) -
~ (7) 

(6) Y2 -B2 
~ ;:::::L 

A3 (11) -
~ (9) 

(10) - Y3 
B3 

d .... -
A4 (14) -

~ (12) 
B4 (13) - Y4 

4~ ;:::::L (1) 

of>-SELECT ~ -
STROBE 

(15) 

<i>-
TL/F/6608-2 
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DM9334/DM8334 8-Bit Addressable Latches 

General Description 
The DM9334/DM8334 is a high speed 8-bit Addressable 
Latch designed for general purpose storage applications in 
digital systems. It is a multifunctional device capable of stor­
ing single line data in eight addressable latches, and being a 
one-of-eight decoder and demultiplexer with active level 
high outputs. The device also incorporates an active level 
low common clear for resetting all latches, as well as an 
active level low enable. 

The DM9334/DM8334 has four modes of operation which 
are shown in the mode selection table. In the addressable 
latch mode, data on the data line (D) is written into the ad­
dressed latch. The addressed latch will follow the data input 
with all non-addressed latches remaining in their previous 
states. In the memory mode, all latches remain in their pre­
vious state and are unaffected by the data or address in­
puts. 

In the one-of-eight decoding or demultiplexing mode, the 
addressed output will follow the state of the D input with all 
other inputs in the low state. In the clear mode all outputs 
are low and unaffected by the address and data inputs. 

Connection Diagram 

When operating the device as an addressable latch, chang­
ing more than one bit of the address could impose a tran­
sient wrong address. Therefore, this should only be done 
while in the memory mode. 

The function tables summarize the operation of the product. 

Features 
• Direct replacement for Fairchild 9334 

• Common clear 
• Easily expandable 
• Random (addressable) data entry 
• Serial to parallel capability 
• 8 bits of storage/output of each bit available 
• Active high demultiplexing/decoding capability 

Dual-ln-L1ne Package 

Vee C E o Q7 Q6 Q5 Q4 

116 15 14 13 12 11 10 9 

() 

1 2 3 4 5 6 7 Is 
AD A1 A2 QO Q1 Q2 Q3 GND 

TL/F/6609-1 

Order Number DM9334J or DM8334N 
See NS Package Number J16A or N16N 
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Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not Note: The "Absolute Maximum Ratings" are those values 
contained In this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran-
reliability electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

Input Voltage 5.5V table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range the conditions for actual device operation. 
DM93 -55'C to + 125'C 
DM83 O' to +70'C 

Storage Temperature Range - 65'C to + 150'C 

Recommended Operating Conditions 

Symbol Parameter 
DM9334 DM8334 

Units 
Min Nom Max Min Nom Max 

Vee Supply Voltage 4.5 5 5.5 4.75 5 5.25 V 

VIH High Level Input Voltage 2 2 V 

VIL Low Level Input Voltage 0.8 0.8 V 

10H High Level Output Current -0.8 -0.8 mA 

10L Low Level Output Current 16 16 mA 

tw ENABLE Pulse Width 
19 13 19 13 

(Fig. 1) (Note 4) 
ns 

tsu Setup Time Data 1 (Fig. 4) 20 13 20 13 
(Note 4) Data 0 (Fig. 4) 20 14 20 14 

ns 
Address (Fig. 6) 

10 5 10 5 
(Note 1) 

tH Hold Time Data 1 (Fig. 4) 0 -10 0 -10 
(Note 4) 

ns 
Data 0 (Fig. 4) 0 -13 0 -13 

TA Free Air Operating Temperature -55 125 0 70 'C 

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

Symbol Parameter Conditions Min 
Typ 

Max Units 
(Note 2) 

VI Input Clamp Voltage Vee = Min, II = -12 mA -1.5 V 

VOH High Level Output Vee = Min,lOH = Max 2.4 3.6 V 
Voltage VIL = Max, VIH = Min 

VOL Low Level Output Vee = Min,loL = Max 0.2 0.4 V 
Voltage VIH = Min, VIL = Max 

II Input Current @ Max Vee = Max, VI = 5.5V 1 mA 
Input Voltage 

IIH High Level Input Vee = Max E Input 60 
/LA Current VI = 2.4V Others 40 

IlL Low Level Input Vee = Max E Input -2.4 
mA 

Current VI = O.4V Others -1.6 

los Short Circuit Vee = Max DM93 -30 -100 
mA 

Output Current (Note 3) DM83 -30 -100 

lee Supply Current Vee = Max 56 86 mA 
Note 1: The ADDRESS setup time is the time before the negative ENABLE transition that the ADDRESS must be stable so that the correct latch is addressed 
without affecting the other latches. 
Note 2: All typicals are at Vee = SV, TA = 2S'C. 

Note 3: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 4: TA = 2S'C and Vee = SV. 
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Switching Characteristics at Vee = 5V and T A = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol Parameter 
From (Input) RL = 4000, CL = 15 pF 

Units 
To (Output) Min Max 

tpLH Propagation Delay Time Enable to 
28 Low to High Level Output Output, Fig. 1 

ns 

tpHL Propagation Delay Time Enable to 
27 

High to Low Level Output Output, Fig. 1 
ns 

tpLH Propagation Delay Time Data to 
35 

Low to High Level Output Output, Fig. 2 
ns 

tpHL Propagation Delay Time Data to 
28 

High to Low Level Output Output, Fig. 2 
ns 

tpLH Propagation Delay Time Address to 
35 

Low to High Level Output Output, Fig. 3 
ns 

tpHL Propagation Delay Time Address to 
35 

High to Low Level Output Output, Fig. 3 
ns 

tpHL Propagation Delay Time Clear to 
31 

High to Low Level Output Output, Fig. 5 
ns 

Function Tables 
E C Mode 

L H Addressable Latch 
H H Memory 
L L Active High Eight 

Channel Demultiplexer 
H L Clear 

Inputs Present Output States 
Mode 

C E 0 AO A1 A2 QO Q1 Q2 Q3 Q4 Q5 Q6 Q7 

L H X X X X L L L L L L L L Clear 

L L L L L L L L L L L L L L 
L L H L L L H L L L L L L L 
L L L H L L L L L L L L L L 
L L H H L L L H L L L L L L 
• • • • • Demultiplex 

• • • • • 
• • • • • 
L L H H H H L L L L L L L H 

H H X X X X ON-1 Memory 

H L L L L L L ON-1 ON-1 ON-1 
H L H L L L H ON-1 ON-1 
H L L H L L ON-1 L ON-1 
H L H H L L ON-1 H ON-1 Addressable 

• • • • • Latch 
• • • • • 
• • • • • 
H L L H H H ON-1 ON-1 L 
H L H H H H ON-1 ON-1 H 

x = Don't Care Condition • L = Low Voltage Level 
H = High Voltage Level 
QN-l = Previous Output State 

4·295 



~ 
C") 

~ Logic Diagram 
::::!E o ...... 
~ 
C") 
C") 
en 
::::!E 
o 

Q2 

Switching Time Waveforms 

Other Conditions: C = H, A = Stable 

Figure 1 

A1 

A1 

01 

Other Conditions: E = L, c:: = L, 0 = H 
Figure 3 

DM93/8334 

TL/F/6609-3 

TL/F/6609-5 

Q 

Other Conditions: E = L, c:: = H, A = Stable 

Figure 2 

Other Conditions: C = H, A = Stable 
Figure 4 

TL/F/6609-2 

TL/F/6609-4 

TL/F/6609-6 

AO_~_ 

o 

TL/F/6609-7 TL/F/6609-8 

Other Conditons: E = H Other Conditions: c:: = H 

Figure 5 Figure 6 
Note: The shaded areas indicate when the Inputs are permitted to change for predictable output performance. 

4-296 



~
NatiOnal 
Semiconductor 
Corporation 

DM9601/DM8601 Retriggerable One Shots 

General Description 
These retriggerable one shots provide the designer with 
four inputs; two active high and two active low. This permits 
a choice of either leading-edge or trailing-edge triggering. 
independent of input transition times. When input conditons 
for triggering are met. a new cycle starts and the external 
capacitor Is rapidly discharged and then allowed to charge 
again. The retriggerable feature allows for output pulse 
widths to be expanded. In fact a continuous true output can 
be maintained by having an input cycle time which is shorter 
than the output cycle time. Retriggering may be inhibited by 
tying the Q output to an active low input. 

Connection Diagram 

Features 
• High speed operation-input repetition rate> 10 MHz 
• Flexibility of operation-optional retriggering/lock-out 

capability 
• Output pulse width range-50 ns to 00 

• Leading or trailing edge triggering 
• Complementary outputs/inputs 
• Input clamping diodes 
• DTLlTIL compatible logic levels 

Dual·ln-Llne Package 

Function Table 

Q 

g 8 

A1 

Order Number DM9601J or DM8601N 
See NS Package Number J14A or N14A 

Inputs Outputs 

A1 A2 81 82 Q Q 

H H X X L H 
X X L X L H 
X X X L L H 
L X H H L H 
L X t H ..n.. -U-
L X H t ..n.. -U-
X L H H L H 
X L t H ..n.. -U-
X L H t ..n.. -U-
H ,1. H H ..n.. -U-
,1. ,1. H H ..n.. -U-
,1. H H H ..n.. -U-
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H = High Logic Level 

L = Low Logic Level 

X = Either Low or 
High Logic Level 

t = Low to High Level 
Transition 

,J.. = High to Low Level 
Transition 

J"L = Positive Pulse 

V = Negative Pulse 

c 
3: 
CD 
en 
Q .... 
'" c 
3: m 
en 
Q .... 

• 



.... 
o 
CD 
CO ::e 
c ...... .... 
o 
CD 
0) 

::e 
c 

Absolute Maximum Ratings (Note) 
Specifications for Military/Aerospace products are not Note: The ''Absolute Maximum Ratings" are those values 
contained In this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran-
reliability electrical test specifications document. teed The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

Input Voltage 5.5V table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range the conditions for actual device operation. 
DM96 - 55·C to + 125·C 
DM86 O· to +70·C 

Storage Temperature Range -65·C to + 150·C 

Recommended Operating Conditions 

Symbol Parameter 
DM9601 DM8601 

Units 
Min Nom Max Min Nom Max 

Vee Supply Voltage 4.5 5 5.5 4.75 5 5.25 V 

V,H High Level Input TA = -55·C 2 
Voltage TA = O·C 1.9 

TA = 25·C 1.7 1.8 V 

TA = 75·C 1.6 

TA = 125·C 1.5 

V,L Low Level Input TA = -55·C 0.85 
Voltage TA = O·C 0.85 

TA = 25·C 0.9 0.85 V 

TA = 75·C 0.85 

TA = 125·C 0.85 

10H High Level Output Current -0.72 -0.96 mA 

10L Low Level Output Current 10 12.8 mA 

TA Free Air Operating Temperature -55 125 0 75 ·C 

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

Symbol Parameter Conditions (Note 3) Min 
Typ 

Max Units 
(Note 1) 

V, Input Clamp Voltage Vee = Min, I, = -12 mA -1.5 V 

VOH High Level Output Vee = Min, 10H = Max 2.4 V 
Voltage V,L = Max, V,H = Min, (Note 4) 

VOL Low Level Output Vee = Min, 10L = Max DM96 0.4 
Voltage V,L = Max, V,H = Min V 

(Note 4) DM86 0.45 

I'H High Level Input Vee = Max, V, = 4.5V 
60 p,A 

Current 

I,L Low Level Input Vee = Max DM96 V,N = 0.40V -1.6 
mA 

Current DM96 V,N = 0.45V -1.6 

los Short Circuit Vee = Max DM96 -10 -40 
mA 

Output Current (Notes 2 and 4) DM86 -10 -40 

lee Supply Current Vee = Max 25 mA 
Note 1: All typicals are at Vee = SV, T A = 2SoC. 
Note 2: Not more than one output should be shorted at a time. 
Note 3: Unless otherwise noted, Ax = 10k between PIN 13 and Vec on all tests. 
Note 4: Ground PIN 11 for VOL test on PIN 6, VOH and los tests on PIN 8. Open PIN 11 for VOL test on PIN 8, VOH and los tests on PIN 6. 
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Switching Characteristics at Vee = 5V and TA = 25°C (See Section 1 for Test Waveforms and Output Load) 

From (Input) 
Symbol Parameter Conditions Min Max Units 

To (Output) 

tpLH Propagation Delay Time Negative Trigger CL = 15 pF 
Low to High Level Output Input to Cx = 0 40 ns 

True Output Rx = 5 kn 

tpHL Propagation Delay Time Negative Trigger 
High to Low Level Output Input to 40 ns 

Complement Output 

tpW(MIN) Minimum True Output 
Pulse Width 

tpw Pulse Width 

CSTRAY Maximum Allowable 
Wiring Capacitance 

Rx External Timing Resistor 

Rx External Timing Resistor 

Operating Rules 
1. An external resistor Rx and an external capacitor Cx are 

required for operation. The value of Rx can vary between 
the limits shown in switching characteristics. The value of 
Cx is optional and may be adjusted to achieve the re­
quired output pulse width. 

2. Output pulse width tpw may be calculated as follows: 

[ 
0.7] tpw = K RxCx 1 + R (forCx> 103 pF) 

X K ::::: 0.34 

Rx in kn, Cx in pF and tpw in ns. 

(For Cx < 103 pF, see curve.) 

3. Rx and Cx must be kept as close as possible to the 
circuit in order to minimize stray capacitance and noise 
pickup. If remote trimming is required, Rx may be split up 
such that at least RX(MIN) must be as close as possible 
to the circuit and the remote portion of the trimming re­
sistor R < RX(MAX) - Rx. 

4. Set-up time (t1) for input trigger pulse must be > 40 ns. 
(See Figure 1). 

Release time (t2) for input trigger pulse must be > 40 ns. 
(See Figure 2). 

0Y " ~ 2.5V 

1.5 V 1.5 V 

VIN 

TLlF/6610-2 

FIGURE 1 

:;( '2 F ~N ~5V 

1.5 V 1.5 V 

TLI F 16610-3 

FIGURE 2 
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65 ns 

Rx = 10 kn 
3.08 3.76 

Cx = 1000 pF Il-s 

Pin 13 to GND 
50 pF 

DM96 25 kn 

DM86 50 kn 

5. Retrigger pulse width (see Figure 3) is calculated as fol­
lows: 

[ 
0.7] tw = tpw + tpLH = K RxCx 1 + Rx + tpLH 

INPUT~ 

aOUTPUT-.J 
t=tw~L 

TLlF/6610-4 

FIGURE 3 

Typical "K" Coefficient Variation vs Timing Capacitance 

The multiplicative factor 10K" varies as a function of the tim­
ing capacitor, Cx. The graph below details this characteris­
tic: 

100 "F .....-~rr-....,.......-.-........,r-!r-T""T 11 ..... 1-1 ...... 

TA'= 25°C' 
10 "F H--HlH-I-+H-++Vcc=5.0V 

1 "F H--HlH-H--H-.+-:H-+-++-H 

__ 0.1 "F H--HlH-H--H-HH-+-++-H 

& 104 pF f-I--+-fH-I-+-++-+--if-+-+-I--+-iH 

103 pF H-t-+tHH-t-+-HH-t-+-HH 

102 pF H-+-+~H-++-HH-+-+-HH 
'r-.t'-10pF L.....L...L-1.....L..Jl.....L....L...I:::IIooI .......... J.....J.......L..JW 

o .2 .4 .6 .8 1.0 1.2 1.4 1.6 

"K" COEFFICIENT 

TL/F/6610-5 

"For further detailed device characteristics and output performance, please 
refer to the NSC one-shot application note, AN-366. 
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Typical Performance Characteristics 

Output Pulse Width vs 
Timing Resistance And 

104 Capacitance For Cx < 103 pF 

10 

i 
1.4 

~ 1.2 

1,.0 

1:: 

" ~v.; 

'" ~/ RX - 50k I' 

~ ........ 1"- d ~x.30k 
....,.-n ~ k JtR~. ~~~ 
~k 

RX· 'Ok 

II I 
II " II 

1 10 102 103 

Cx. TIMING CAPACITANCE (pF) 

Normalized Output 
Pulse Width vs 
Operating Duty Cycle 

I I 

VCC·5.0V 
RX·'0k 
Cx· ,03 pF 
TA·25'C 

20 40 80 80 100 

OPERATING DUTY CYCLE (%) 

Schematic Diagram 

i 

Normalized Output 
Pulse Width vs Ambient 

1.10 Temperature 
VCC·5.0V 

'\ 
RX·

'
Ok 

~ 1.05 
Cx· 103 pF 

'\ 

" 1,.00 
............. 

I 0.115 

0.110 

" " 

:; 
i 
~ 

-75 -25 25 75 125 

20 

18 

12 

T A • AMBIENT TEMPERATURE ('C) 

Pulse Width vs Timing 
Resistance 

~Ccl- 5.~V 
cx·,03pF 

/~ 

L 
1/ 

V 
V I 8.0 

./" 
4.0 

10 20 30 40 50 

RX • EXTERNAL TIMING RESISTANCE (kO) 

(13) (11) 
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Normalized Output 
Pulse Width vs Supply 

i 
1.10 Voltage 

TA - 2SOC 

~ 1.05 

RX - 10k 
Cx - 103 pF 

-11
.
00 ~ 

........ r-

,/ 
,.,., 

10

." 

0.110 

,/" 

4.0 4.5 5.0 5.5 8.0 

! 110 

i 
~ 70 

I 50 

i 30 

10 

SUPPLY VOLTAGE (V) 

Output Pulse Width vs 
Ambient Temperature 

VCC - 5.0 V 
RX - 5.0k 
Cx -0 

COMPLEMENTARY OUTPUT~ 

~ 
~ TRUE OUTPUT 

-75 -25 25 75 125 

T A • AMBIENT TEMPERATURE ('C) 

TL/F/661 0-6 
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DM9602/DM8602 Dual Retriggerable, 
Resettable One Shots 

General Description 
These dual resettable, retriggerable one shots have two in­
puts per function; one which is active high, and one which is 
active low. This allows the designer to employ either lead­
ing-edge or trailing-edge triggering, which is independent of 
input transition times. When input conditions for triggering 
are met, a new cycle starts and the external capacitor is 
allowed to rapidly discharge and then charge again. The 
retriggerable feature permits output pulse widths to be ex­
tended. In fact a continuous true output can be maintained 
by having an input cycle time which is shorter than the out­
put cycle time. The output pulse may then be terminated at 
any time by applying a low logic level to the RESET pin. 
Retriggering may be inhibited by either connecting the Q 
output to an active high input, or the Q output to an active 
low input. 

Connection Diagram 

Features 
• 70 ns to 00 output width range 
• Resettable and retriggerable-O% to 100% duty cycle 
• TTL input gating-leading or trailing edge triggering 
• Complementary TTL outputs 
• Optional retrigger lock-out capability 
• Pulse width compensated for Vee and temperature 

variations 

Dual-ln-L1ne Package 

vee 

116 

I 
rl 
1 

CEXT1 

Function Table 

REXT' 
CEXT2 CEXT2 CLR 2 82 A2 02 

15 14 13 112 111 10 

L I 

J I p:-2 

1 p-
0 

2 3 
14 15 

6 7 

REXT' CLR1 81 A1 01 Q1 
CEXT1 

Order Number DM9602J or DM8602N 
See NS Package Number J16A or N16A 

Pin No's. 

A B CLR 

H~L L H 
H L~H H 
X X L 

H = High Voltage Level 

L = Low Voltage Level 

X = Don't Care 
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Operation 

Trigger 
Trigger 
Reset 

li2 

9 

, 8 

GND 

TL/F/6611-1 
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Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not Note: The "Absolute Maximum Ratings" are those values 
contained In this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran-
reliability electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 7V parametric values defined in the "Electrical Characteristics" 

Input Voltage 5.5V 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range the conditions for actual device operation. 
DM96 - 55·C to + 125·C 
DM86 O·Cto +70·C 

Storage Temperature Range - 65·C to + 150·C 

Recommended Operating Conditions 

Symbol Parameter 
DM9602 DM8602 

Units 
Min Nom Max Min Nom Max 

Vee Supply Voltage 4.5 5 5.5 4.75 5 5.25 V 

VIH High Level Input TA = -55·C 2 
Voltage TA = O·C 1.9 

TA = 25·C 1.7 1.8 V 

TA = 75·C 1.65 

TA = 125·C 1.5 

VIL Low Level Input TA = -55·C 0.85 
Voltage TA = O·C 0.85 

TA = 25·C 0.9 0.85 V 

TA = 75·C 0.85 

TA = 125·C 0.85 

10H High Level Output Current -0.8 -0.8 rnA 

10L Low Level Output Current 16 16 rnA 

TA Free Air Operating Temperature -55 125 0 75 ·C 

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

Symbol Parameter Conditions (Note 3) Min 
Typ 

Max Units 
(Note 1) 

VI Input Clamp Voltage Vee = Min,ll = -12 rnA -1.5 V 

VOH High Level Output Vee = Min, 10H = Max 
Voltage VIL = Max, VIH = Min 2.4 V 

(Note 4) 

VOL Low' Level Output Vee = Min,lOL = Max DM96 0.4 
Voltage VIL = Max, VIH = Min DM86 V 

(Note 4) 0.45 

IIH High Level Input Current Vee = Max, VI = 4.5V 60 pA 

IlL Low Level Input Vee = Max DM96 VI = 0.40V -1.6 
Current 

DM86 VI = 0.45V -1.6 
rnA 

Vee = Min DM96 VI = 0.40V -1.24 

DM86 VI = 0.45V -1.41 

los Short Circuit Vee = Max, VOUT = 1V DM96 -25 
Output Current (Notes 2 and 4) rnA 

DM86 -35 

Icc Supply Current Vee = Max DM96 39 45 
rnA 

DM86 39 50 

Note 1: All typicals are at Vee = 5V, TA = 25°C. 

Note 2: Not more than one output should be shorted at a time. 

Nole 3: Unless olherwise noled, Rx = 10k for alilesis. 

Note 4: Ground PIN 1(15) for VOL on PIN 7(9) orVOH and los on PIN 6(10) and apply momenlary ground 10 PIN 4(12). Open PIN 1(15) for VOL on PIN 6(10) orVOH 
and los on PIN 7(9). 
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Switching Characteristics Vee = 5V, T A = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol Parameter 

tpLH Propagation Delay Time, Negative Trigger Input 
Low-to-High Level Output to True Output 

tpHL Propagation Delay Time, Negative Trigger Input 
High-to-Low Level Output To Complement Output 

tpW(MIN) Minimum True Output 
Pulse Width 

Minimum Complement 
Pulse Width 

tpw Pulse Width 

CSTRAY Maximum Allowable Wiring 
Capacitance 

Rx External Timing Resistor 

Logic Diagrams 

ex 

D 
I RX(16) 
r i 11...,11...,11." Vee 

(1) 1(2) 

(6) 
at--

(4) _ 

§:J) - _ (7) 
eo a~ 

1(3) 

TL/F/6611-2 

Operating Rules 
1. An external resistor (Rx) and external capacitor (Cx) are 

required as shown in the Logic Diagram. 

2. The value of Cx may vary from 0 to any necessary value 
available. If, however, the capacitor has leakages ap­
proaching 3.0 /1-A or if stray capacitance from either ter­
minal to ground is more than 50 pF, the timing equations 
may not represent the pulse width obtained. 

3. The output pulse with (t) is defined as follows: 

t = KR C [1 +-.!...] forCx> 103 pF 
X X RX K Z 0.34 

where: RX is in kO, Cx is in pF 

t is in ns 

for Cx < 103 pF, see Figure 1. 

for K vs Cx see Figure 6. 
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Conditions 

CL = 15 pF 

Cx = 0 
Rx = 5 kO 

Rx = 10 kO 
Cx = 1000 pF 

Pins 2, 14 to 
GND 

CM96 CM86 

02 02 

Min Max Min Max 

35 40 

43 48 

90 100 

100 110 

3.08 3.76 3.08 3.76 

50 50 

5 25 5 50 

ex 

~ -"'All. Vee r.i l 
Rx (16) 

(15) I f(14~ 
(10) 

a~ 
(12) _ 

r!!Q j - _ (9) 
eo a I--

1(13) 

Units 

ns 

ns 

ns 

/1-s 

pF 

kO 

TLlF/6611-3 

4. If electrolytic type capacitors are to be used, the following 
three configurations are recommended: 

A. Use with low leakage capacitors: 

The normal RC configuration can be used predictably 
only if the forward capacitor leakage at 5.0V is less 
than 3 /1-A. and the inverse capacitor leakage at 1.0V is 
less than 5 /1-A over the operational temperature 
range. 

(14) 

VCC~PIN2 
RX Cx 

L(15) 
,PIN 1 

R < 0.6 Rx (Max) TL/F/6611-4 

c 
3: 
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Operating Rules (Continued) 

B. Use with high inverse leakage current electrolytic ca­
pacitors: 

The diode in this configuration prevents high inverse 
leakage currents through the capacitor by preventing 
an inverse voltage across the capacitor. The use of 
this configuration is not recommended with retriggera­
ble operation. 

t::::: 0.3 RCx 

VCC~(14) 
R Cx PIN 2 

L(15) 

IPIN1 

C. Use to obtain extended pulse widths: 

TL/F/6611-5 

This configuration can be used to obtain extended 
pulse widths, because of the larger timing resistor al­
lowed by beta multiplication. Electrolytics with high in­
verse leakage currents can be used. 

R < Rx (0.7) (hFE 01) or < 2.5 M!l, whichever is the 
lesser 

Rx (min) < Ry < Rx (max) 

(5 k!l ~ Ry ~ 10 k!l is recommended) 

01: NPN silicon transistor with hFE requirements of 
above equations, such as 2N5961 or 2N5962. 

t::::: 0.3 RCx 
Ry 

VCC~Q1 (14) 

PIN 2 

r(15) 

Cx PIN 1 

TL/F/6611-6 

This configuration is not recommended with retriggera­
ble operation. 

5. To obtain variable pulse width by remote trimming, the 
following circuit is recommended: 

(14) RX>= RX (Min) 

PIN 2 ~CLOSEAS - --b 
"POSSIBLE TO DEVICE R <: RX (Max) - RX 

(15) .:r 
PIN 1 

VCC ~--------
TL/F/6611-7 

6. Under any operating condition, Cx and Rx (min) must be 
kept as close to the circuit as possible to minimize stray 
capacitance and reduce noise pickup. 

7. Input Trigger Pulse Rules (See Triggering Truth Table) 

2.5 V --+, __ 1 2.5 V ~r t21.r--

ov 1.5~OV_-=f--F~ 
a OUTPUT ____ ...Jf"1.5 V ~ 1.5 V 

INPUT 

Input to Pin 5(11), 

Pin 4(12) = LOW 

TLlF/6611-8 

(Pin 3(13) = HIGH) 

t1, t3 = Min. Positive Input Pulse Width> 40 ns 

t2, t4 = Min. Negative Input Pulse Width > 40 ns 

2.5 V 2.5 V 
INPUT 1.5 V 

ov ov-
-I ~ tpLH 

a OUTPUT --.J 1.5 V 

Input to Pin 4(12) 

Pin 5(11) = HIGH 

TL/F/6611-9 

(Pin 3(13) = HIGH) 

8. The retriggerable pulse width is calculated as shown be­
low: 

tw = t + tpLH = K Rx Cx (1 + ~J + tpLH 

INPUT ---..JlL--_--I1l 
1--'---!'tw----------..,..I---

a OUTPUT ~ I 
TLlF/6611-10 

The retrigger pulse width is equal to the pulse width (t) plus a delay time. For 

pulse widths greater than 500 ns, tw can be approximated as t. Retriggering will 

not occur if the retrigger pulse comes within :::: 0.3 Cx (ns) after the initial trigger 

pulse (i.e., during the discharge cycle). 

9. Reset Operation-An overriding clear (active LOW level) 
is provided on each one shot. By applying a LOW to the 
reset, any timing cycle can be terminated or any new cy­
cle inhibited until the LOW reset input is removed. Trigger 
inputs will not produce spikes in the output when the re­
set is held LOW. 

INPUT 

RESET 

a OUTPUT 

a OUTPUT 

TLlF/6611-11 

10. Vee and Ground wiring should conform to good high 
frequency standards so that switching transients on Vee 
and Ground leads do not cause interaction between one 
shots. Use of a 0.01 to 0.1 /J-F bypass capacitor be­
tween Vee and Ground located near the DM96021 
DM8602 is recommended. 

'For further detailed device characteristics and output performance, please 
refer to the NSC one·shot application note, AN·366. 
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Typical Performance Characteristics 

RX = 50 k ---
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1 

RX. - 5 k 

// 

v: ~I" 
,~ ~ ~ 

-~ ..::: ~ ~ 

~ :)~ iYRX = 30k -k!' ,. I RX = 20 k - RX=10k= 

'" 
, 

I 
I 

10 

Cx • nMING CAPACITANCE (pF) 

TL/F/6611-12 

FIGURE 1. Output Pulse Width va Timing Resistance 
and Capacitance for Cx < 103 pF 
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NatiOnal 
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Corporation 

DM54LOO/DM74LOO Quad 2-lnput NAND Gates 

General Description 
This device contains four independent gates each of which 
performs the logic NAND function. 

Connection Diagram 

Vee 

14 

Al 

Dual-ln-L1ne Package 

B4 A4 V4 B3 A3 V3 

BI VI A2 B2 V2 GND 
TLlF/6654-1 

Order Number DM54LOOJ or DM74LOON 
See NS Package Number J14A or N14A 
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Absolute Maximum Ratings (Note) 

Specifications for Military I Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage BV 

Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM57L - 55°C to + 125De 
DM74L ooe to + 70De 

Storage Temperature Range -65De to + 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. 

Function Table 

y = AB 

Inputs 

A B 

L L 
L H 
H L 
H H 

H = High Logic Level 

L = Low Logic Level 

Output 

Y 

H 
H 
H 
L 

c 
:!: 
U1 
~ r­
o 
o ....... 
c 
:!: 
....... 
~ 
r­
o 
o 



Recommended Operating Conditions 

Symbol Parameter 
DM54LOO DM74LOO 

Units 
Min Nom Max Min Nom Max 

Vee Supply Voltage 4.5 5 5.5 4.75 5 5.25 V 

VIH High Level Input 
2 2 V 

Voltage 

VIL Low Level Input 
0.7 0.7 V 

Voltage 

10H High Level Output 
-0.2 -0.2 rnA 

Current 

10L Low Level Output 
2 3.6 rnA 

Current 

TA Free Air Operating 
-55 125 0 70 ·C 

Temperature 

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

Symbol Parameter Conditions Min 
Typ 

Max Units 
(Note 1) 

VOH High Level Ouput Vee = Min,loH = Max 
2.4 3.3 V 

Voltage VIL = Max 

VOL Low Voltage Output Vee = Min DM54 0.15 0.3 
Voltage 10L = Max DM74 0.2 0.4 V 

VIH = Min 

II Input Current @ Max Vee = Max, VI = 5.5V 
0.1 rnA 

Input Voltage 

IIH High Level Input Vee = Max, VI = 2.4V 
10 p.A 

Current 

IlL Low Level Input Vee = Max, VI = 0.3V 
-0.18 rnA 

Current 

los Short Circuit Vee = Max DM54 -3 -15 
rnA 

Output Current (Note 2) DM74 -3 -15 

IceH Supply Current with Vee = Max 
0.44 0.8 rnA 

Outputs High 

IceL Supply Current with Vee = Max 
1.16 2.04 rnA 

Outputs Low 

Note 1: All typicals are at Vee = 5V, TA = 25°C. 

Note 2: Not more than one should be shorted at a time. 

Switching Characteristics at Vee = 5V and T A = 25·C (See Section 1 for Test Waveforms and Output Load) 

Symbol Parameter Conditions Min Max Units 

tpLH Propagation Delay RL = 4kn 
60 ns 

Low to High Level Output CL = 50pF 

tpHL Propagation Delay 
60 ns 

High to Low Level Output 
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NatiOnal 
SemicOnductor 
Corporation 

DM54L02/DM74L02 Quad 2-lnput NOR Gates 

General Description 
This device contains four independent gates each of which 
performs the logic NOR function. 

Connection Diagram 

14 

VI 

Function Table 

Dual·ln·Llne Package 
V4 B4 A4 VJ BJ 

lJ 12 11 10 

AI 81 V2 A2 B2 

Order Number DM54L02J or DM74L02N 
See NS Package Number J14A or N14A 

Y=A+B 

Inputs 

A B 

L L 
L H 
H L 
H H 

H = High Logic Level 

L = Low Logic Level 
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Output 

Y 

H 
L 
L 
L 

AJ 

GND 
TL/F/6656-1 
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Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not Note: The "Absolute Maximum Ratings" are those values 
contained In this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran-
reliability electrical test specifications document. teed The device should not be operated at these limits. The 

Supply Voltage 8V parametric values defined in the "Electrical Characteristics" 

Input Voltage 5.5V 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range the conditions for actual device operation. 
DM54L - 55°C to + 125°C 
DM74L O°Cto +70°C 

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

Recommended Operating Conditions 

Symbol Parameter 
DM54L02 DM74L02 

Units 
Min Nom Max Min Nom Max 

Vcc Supply Voltage 4.5 5 5.5 4.75 5 5.25 V 

VIH High Level Input Voltage 2 2 V 

VIL Low Level Input Voltage 0.7 0.7 V 

10H High Level Output Current -0.2 -0.2 mA 

10L Low Level Output Current 2 3.6 mA 

TA Free Air Operating Temperature -55 125 0 70 °C 

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

Symbol Parameter Conditions Min 
Typ 

Max Units 
(Note 1) 

VOH High Level Output Vcc = Min, 10H = Max 
2.4 3.3 V 

Voltage VIL = Max 

VOL Low Level Output Vcc = Min DM54 0.15 0.3 

Voltage 10l = Max V 
VIH = Min DM74 0.2 0.4 

II Input Current @ Max Vcc = Max, VI = 5.5V 
0.1 mA 

Input Voltage 

IIH High Level Input Current Vcc = Max, VI = 2.4V 10 p.A 

III Low Level Input Current Vcc = Max, VI = 0.3V -0.18 mA 

los Short Circuit Vcc = Max DM54 -3 -15 
mA 

Output Current (Note 2) DM74 -3 -15 

ICCH Supply Current with Vcc = Max 
0.8 1.6 mA 

Outputs High 

ICCl Supply Current with Vcc = Max 
1.4 2.6 mA 

Outputs Low 

Switching Characteristics at Vcc = 5V and T A = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol Parameter Conditions Min Max Units 

tplH Propagation Delay Time RL = 4 kn 
60 ns 

Low to High Level Output CL = 50 pF 

tpHl Propagation Delay Time 
60 ns 

High to Low Level Output 

Note 1: All typicals are at Vee = 5V. TA = 25'C. 

Note 2: Not more than one output should be shorted at a time. 
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~
NatiOnal 
Semiconductor 
Corporation 

DM54L04/DM74L04 Hex Inverting Gates 

General Description 
This device contains six independent gates each of which 
performs the logic INVERT function. 

Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 8V 

Input Voltage 5.5V 

Connection Diagram 

Operating Free Air Temperature Range 
DM54L - 55·C to + 125·C 
DM74L Q·C to + 7Q·C 

Storage Temperature Range - 65·C to + 15Q·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 "E/ectrical Characteristics" 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 
the conditions for actual device operation. 

Dual·ln·Llne Package 

v c 

14 

A1 

Function Table 

AB YB AS YS A4 

13 12 11 10 

Yl A2 Y2 A3 Y3 

Order Number DM54L04J or DM74L04N 
See NS Package Number J14A or N14A 

Input 

A 

L 
H 

H = High Logic Level 

L = Low Logic Level 

Y=A 

Output 

Y 

H 
L 

5·7 

Y4 

GND 
TL/F/6616-1 

3: 
U1 
0l:Io 
r­o 
0l:Io ....... 
c 
3: 
....... 
0l:Io r­o 
0l:Io 



Recommended Operating Conditions 

Symbol Parameter 
DM54L04 DM74L04 

Units 
Min Nom Max Min Nom Max 

Vee Supply Voltage 4.5 5 5.5 4.75 5 5.25 V 

VIH High Level Input Voltage 2 2 V 

VIL Low Level Input Voltage 0.7 0.7 V 

IOH High Level Output Current -0.2 -0.2 rnA 

IOL Low Level Output Current 2 3.6 rnA 

TA Free Air Operating Temperature -55 125 0 70 °C 

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

Symbol Parameter Conditions Min 
Typ 

Max Units 
(Note 1) 

VOH High Level Output Vee = Min, 10H = Max 
2.4 3.3 V 

Voltage VIL = Max 

VOL Low Level Output Vee = Min DM54 0.15 0.3 

Voltage 10L = Max V 
VIH = Min DM74 0.2 0.4 

II Input Current @ Max Vee = Max, VI = 5.5V 
0.1 rnA 

Input Voltage 

IIH High Level Input Current Vee = Max, VI = 2.4V 10 p.A 

IlL Low Level Input Current Vee = Max, VI = 0.3V -0.18 rnA 

los Short Circuit Vee = Max DM54 -3 -15 
rnA 

Output Current (Note 2) DM74 -3 -15 

leeH Supply Current with Vee = Max 
0.6 1.2 rnA 

Outputs High 

ICCL Supply Current with Vee = Max 
1.7 3.06 rnA 

Outputs Low 

SWitching Characteristics at Vee = 5V and TA = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol Parameter Conditions Min Max Units 

tpLH Propagation Delay Time RL = 4 kn, 
60 ns 

Low to High Level Output CL = 50 pF 

tpHL Propagation Delay Time 
60 ns 

High to Low Level Output 

Note 1: All typicals are at Vee = 5V, TA = 25'C. 

Note 2: Not more than one output should be shorted at a time. 
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NatiOnal 
Semiconductor 
Corporation 

DM54L 10/DM74L 10 Triple 3-lnput NAND Gates 

General Description 
This device contains three independent gates each of which 
performs the logic NAND function. 

Absolute Maximum Ratings (Note) 

Specifications for Military I Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 
Supply Voltage 8V 

Input Voltage 5.5V 

Connection Diagram 

Operating Free Air Temperature Range 
DM54L - 55°C to + 125°C 
OM74L ooe to + 70°C 

Storage Temperature Range - 65°C to + 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. 

Dual-In-Llne Package 

Vee 

14 

Al 

Function Table 

Cl VI C3 BJ A3 

13 12 11 10 

Bl A2 B2 C2 V2 

Order Number DM54L 10J or DM74L 10N 
See NS Package Number J14A or N14A 

y = ABC 

Inputs 

A B 

X X 
X L 
L X 
H H 

H = High Logic Level 

L = Low Logic Level 

C 

L 
X 
X 
H 

Output 

Y 

H 
H 
H 
L 

X = Either Low or High Logic Level 
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Recommended Operating Conditions 

Symbol Parameter 
DM54L10 DM74L10 

Units 
Min Nom Max Min Nom Max 

Vee Supply Voltage 4.5 5 5.5 4.75 5 5.25 V 

VIH High Level Input 
2 2 V 

Voltage 

VIL Low Level Input 
0.7 0.7 V 

Voltage 

10H High Level Output 
-0.2 -0.2 mA 

Current 

10L Low Level Output 
2 3.6 mA 

Current 

TA Free Air Operating 
-55 125 0 70 °C 

Temperature 

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

Symbol Parameter Conditions Min 
Typ 

Max Units 
(Note 1) 

VOH High Level Output Vee = Min, 10H = Max 
2.4 3.3 V 

Voltage VIL = Max 

VOL Low Level Output Vee = Min DM54 0.15 0.3 

Voltage IOL = Max DM74 0.2 0.4 VIH = Min V 

II Input Current @ Max Vee = Max, VI = 5.5V 
0.1 mA 

Input Voltage 

IIH High Level Input Vee = Max, VI = 2.4V 
10 IlA 

Current 

IlL Low Level Input Vee = Max, VI = 0.3V 
-0.18 mA 

Current 

los Short Circuit Vee = Max DM54 -3 -15 

Output Current (Note 2) mA 
DM74 -3 -15 

IceH Supply Current with Vee = Max 
0.33 0.6 mA 

Outputs High 

IceL Supply Current with Vee = Max 
0.87 1.53 mA 

Outputs Low 

Switching Characteristics at Vee = 5V and TA = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol Parameter Conditions Min Max Units 

tpLH Propagation Delay Time RL = 4kn, 
60 ns 

Low to High Level Output CL = 50 pF 

tpHL Propagation Delay Time 
60 ns 

High to Low Level Output 

Note 1: All typicals are at Vee = 5V, TA = 25'C. 

Note 2: Not more than one output should be shorted at a time. 
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NatiOnal 
Semiconductor 
Corporat1on 

DM54L20/DM74L20 Dual 4-lnput NAND Gates 

General Description 
This device contains two independent gates each of which 
performs the logic NAND function. 

Absolute Maximum Ratings (Note) 

Specifications for Military I Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage BV 

Input Voltage 5.5V 

Connection Diagram 

Operating Free Air Temperature Range 
DM54L - 55°C to + 125°C 
OM? 4L O°C to + ?O°C 

Storage Temperature Range - 65°C to + 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. 

Dual·ln·Llne Package 

Function Table 

vr 02 C2 

T 
82 

T9 
Y2 

14 13 12 11 10 8 

~ 
-

~ 
Al 

2 J: 4 5 t J: 81 Cl 01 

Order Number DM54L20J or DM74L20N 
See NS Package Number J14A or N14A 

y = ABeD 

Inputs Output 

A B C D Y 

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

H = High Logic Level 

L = Low Logic Level 

X = Either Low or High Logic Level 
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Recommended Operating Conditions 

Symbol Parameter 
DM54L20 DM74L20 

Units 
Min Nom Max Min Nom Max 

Vee Supply Voltage 4.5 5 5.5 4.75 5 5.25 V 

VIH High Level Input Voltage 2 2 V 

Vil Low Level Input Voltage 0.7 0.7 V 

IOH High Level Output Current -0.2 -0.2 rnA 

IOl .Low Level Output Current 2 3.6 rnA 

TA Free Air Operating Temperature -55 125 0 70 °C 

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

Symbol Parameter Conditions Min 
Typ 

Max Units 
(Note 1) 

VOH High Level Ouput Vee = Min,IOH = Max 
2.4 3.3 V 

Voltage Vil = Max 

VOL Low Voltage Output Vee = Min DM54 0.15 0.3 
Voltage 10l = Max DM74 V 

VIH = Min 0.2 0.4 

II Input Current @ Max Vee = Max, VI = 5.5V 
0.1 rnA 

Input Voltage 

IIH High Level Input Vee = Max, VI = 2.4V 
10 p.A 

Current 

IlL Low Level Input Vee = Max, VI = 0.3V 
-0.18 rnA 

Current 

lOS Short Circuit Vee = Max DM54 -3 -15 
rnA 

Output Current (Note 2) DM74 -3 -15 

leCH Supply Current with Vee = Max 
0.22 0.4 rnA 

Outputs High 

leCl Supply Current with Vee = Max 
0.58 1.02 rnA 

Outputs Low 

SWitching Characteristics at Vee = 5V and TA = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol Parameter Conditions Min Max Units 

tplH Propagation Delay Time Rl = 4 kO, 
60 ns 

Low to High Level Output Cl = 50 pF 

tpHl Propagation Delay Time 
60 ns 

High to Low Level Output 

Note 1: All typicals are at Vee = 5V. TA 25°C. 

Note 2: Not more than one output should be shorted at a time. 
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NatiOnal 
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DM54L72/DM74L72 AND-Gated Master-Slave 
J-K Flip-Flop with Preset, Clear 
and Complementary Outputs 

General Description 
This device contains a positive pulse triggered master-slave 
J-K flip-flop with complementary outputs. Multiple J and K 
inputs are ANDed together to produce the internal J and K 
function for the flip-flop. The J and K data is processed by 
the flip-flop after a complete clock pulse. While the clock is 
low the slave is isolated from the master. On the positive 
transition of the clock, the data from the AND gates is trans­
ferred to the master. While the clock is high the AND gate 

Connection Diagram 

Dual-In-llne Package 

PR elK KJ K2 Kl Q 

TL/F/6629-1 

Order Number DM54l72J or DM74l72N 
See NS Package Number J14A or NJ14A 

inputs are disabled. On the negative transition of the clock 
the data from the master is transferred to the slave. The 
logic state of the J and K inputs must not be allowed to 
change while the clock is in the high state. Data is trans­
ferred to the outputs on the falling edge of the clock pulse. 
A low logic level on the preset or clear inputs sets or resets 
the outputs regardless of the logic levels of the other inputs. 

Function Table 
Inputs 

PR ClR ClK 
J 

(Note 1) 

L H X X 
H L X X 
L L X X 
H H ..J1.. L 
H H ..J1.. H 
H H ..J1.. L 
H H ..J1.. H 

Note 1: J = (J1)(J2)(J3), K = (K1)(K2)(K3) 

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

Outputs 

K 
Q Q 

(Note 1) 

X H L 
X L H 
X H* H* 
L 0 0 0 0 

L H L 
H L H 
H Toggle 

..J1.. = Positive pulse. The J and K inputs must be held constant while the 
clock is high. Data is transferred to the outputs on the falling edge of the 
clock pulse. 
Qo = The output logic level before the indicated input conditions were es­
tablished. 
• = This configuration is nonstable; that is, it will not persist when the preset 
and/or clear inputs return to their inactive (high) level. 
Toggle = Each output changes to the complement of its previous level on 
each complete high level clock pulse. 
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Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not Note: The "Absolute Maximum Ratings" are those values 
contained In this datasheet. Refer to the associated beyond which the safety of the device cannot be guarateed 
reliability electrical test specifications document. The device should not be operated at these limits. The para-

Supply Voltage 8V metric values defined in the "Electrical Characteristics" ta-

Input Voltage 5.5V 
ble are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range the conditions for actual device operation. 
DM54L - 55·C to + 125·C 
DM74L O·Cto +70·C 

Storage Temperature Range - 65·C to + 150·C 

Recommended Operating Conditions 

Symbol Parameter 
DM54L72 DM74L72 

Units 
Min Nom Max Min Nom Max 

Vee Supply Voltage 4.5 5 5.5 4.75 5 5.25 V 

VIH High Level Input Voltage 2 2 V 

VIL Low Level Clock 0.6 0.6 
V 

Input Voltage Others 0.7 0.7 

IOH High Level Output Current -0.2 -0.2 mA 

IOL Low Level Output Current 2 3.6 mA 

fCLK Clock Frequency (Note 2) 0 6 0 6 MHz 

tw Pulse Width Clock High 100 100 

(Note 2) Clock Low 100 100 
ns 

Preset Low 100 100 

Clear Low 100 100 

tsu Input Setup Time (Notes 1 & 2) ot ot ns 

tH Input Hold Time (Notes 1 & 2) 0.,1. 0.,1. ns 

TA Free Air Operating Temperature -55 125 0 70 ·C 

Note 1: The symbols ( t, J-) indicate the edge of the clock pulse used for reference: t for rising edge, J- for falling edge. 

Note 2: TA = 2SoC and Vee = SV. 
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Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 

Symbol Parameter Conditions Min 
Typ 

Max Units 
(Note 1) 

VOH High Level Output Vee = Min,lOH = Max 
2.4 3.3 V 

Voltage VIL = Max, VIH = Min 

VOL Low Level Output Vee = Min DM54 
0.15 0.3 

Voltage 10L = Max 
VIL = Max 

V 
DM74 

VIH = Min 0.2 0.4 

II Input Current @ Max Vee = Max J, K 100 

Input Voltage VI = 5.5V Clear 200 
,.,.A 

Preset 200 

Clock 200 

IIH High Level Input Vee = Max J, K 10 

Current VI = 2.4V Clear 20 
,.,.A 

Preset 20 

Clock -200 

IlL Low Level Input Vee = Max J, K -0.18 

Current VI = 0.3V Clear -0.36 
rnA 

Preset -0.36 

Clock -0.36 

los Short Circuit Vee = Max DM54 -3 -15 
rnA 

Output Current DM74 -3 -15 

lee Supply Current Vee = Max (Note 2) 0.76 1.44 rnA 
Note 1: All typicals are at Vcc = SV, TA = 2S'C. 

Note 2: With all outputs open, Icc is measured with the Q and Q outputs high in turn. At the time of measurement the clock input is grounded. 

Switching Characteristics at Vee = 5V and TA = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol Parameter 
From (Input) RL = 4 kO, CL = 50 pF 

Units 
To (Output) Min Max 

fMAX Maximum Clock Frequency 6 MHz 

tpLH Propagation Delay Time Preset 
75 

Low to High Level Output toO 
ns 

tpHL Propagation Delay Time Preset 
150 

High to Low Level Output toO 
ns 

tpLH Propagation Delay Level Output Clear 
75 

Low to High Level Output toO 
ns 

tpHL Propagation Delay Time Clear 
150 

High to Low Level Output toO 
ns 

tpLH Propagation Delay Time Clock to 
10 75 

Low to High Level Output OorO 
ns 

tpHL Propagation Delay Time Clock to 
10 150 

High to Low Level Output OorO 
ns 
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DM54L73/DM74L73 Dual Master-Slave J-K Flip-Flops with 
Clear and Complementary Outputs 

General Description 
This device contains two independent positive pulse trig­
gered J-K flip-flops with complementary outputs. The J and 
K data is processed by the flip-flops after a complete clock 
pulse. While the clock is low the slave is isolated from the 
master. On the positive transition of the clock, the data from 
the J and K inputs is transferred to the master. While the 
clock is high, the data from the J and K inputs are 

disabled. On the negative transition of the clock, the data 
from the master is transferred to the slave. The logic states 
of the J and K inputs must not be allowed to change while 
the clock is high. Data is transferred to the outputs on the 
falling edge of the clock pulse. A low logic level on the clear 
input will reset the outputs regardless of the logic states of 
the other inputs. 

Connection Diagram 
Dual-In-llne Package 

Function Table 

J1 01 01 GND K2 02 

ClK 1 ClR 1 K1 Vee ClK 2 ClR 2 

Order Number DM54l73J or DM74l73N 
See NS Package Number J14A or N14A 

Inputs 

ClR ClK J 

L X X 
H ..f1.. L 
H ..f1.. H 
H ..f1.. L 
H ..f1.. H 

H = High Logie Level 

X = Either Low or High Logic Level 

L = Low Logic Level 

Outputs 

K Q Q 

X L H 
L 00 00 
L H L 
H L H 
H Toggle 

02 

J2 

.n. = Positive pulse data. The J and K inputs must be held constant while 
the clock Is high. Data is transferred to the outputs on the falling edge of the 
clock pulse. 

00 = The output logic level before the indicated Input conditions were 
established. 

Toggle = Each output changes to the complement of its previous level on 
each complete high level clock pulse. 
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Absolute Maximum Ratings (Note) 

Specifications for Military I Aerospace products are not Note: The ''Absolute Maximum Ratings" are those values 
contained In this datasheet. Refer to the associated beyond which the safety of the device can not be guaran· 
reliability electrical test specifications document. teed The device should not be operated at these lir71l1s. The 

Supply Voltage 8V parametric values defined in the "E/ectrical Characteristics" 

Input Voltage 5.5V table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 

Storage Temperature Range - 65°C to + 150°C the conditions for actual device operation. 
Operating Free Air Temperature Range 

DM54L - 55°C to + 125°C 
DM74L O°Cto +70·C 

Recommended Operating Conditions 

Symbol Parameter 
DM54L73 DM74L73 

Units 
Min Nom Max Min Nom Max 

Vcc Supply Voltage 4.5 5 5.5 4.75 5 5.25 V 

VIH High Level Input Voltage 2 2 V 

VIL Low Level Clock 0.6 0.6 
Input Voltage V 

Others 0.7 0.7 

IOH High Level Output Current -0.2 -0.2 mA 

IOL Low Level Output Current 2 3.6 mA 

fCLK Clock Frequency (Note 2) 0 6 0 6 MHz 

tw Pulse Width Clock High 100 100 
(Note 2) Clock Low 100 100 ns 

Clear Low 100 100 

tsu Input Setup Time (Notes 1 & 2) ot ot ns 

tH Input Hold Time (Notes 1 & 2) 0,J.. 0,J.. ns 

TA Free Air Operating Temperature -55 125 0 70 ·C 

Note 1: The symbols ( i, ,J..) indicate the edge of the clock pulse used for reference: i for rising edge, ,J.. for falling edge. 

Note 2: T A = 25°C and Vec = 5V. 
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Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 

Symbol Parameter Conditions Min 
Typ 

Max Units 
(Note 1) 

VOH High Level Output Vcc = Min,IOH = Max 2.4 3.3 V 
Voltage VIL = Max, VIH = Min 

VOL Low Level Voltage Vcc = Min DM54 
0.15 0.3 

Voltage IOL = Max 
V VIL = Max DM74 

VIH = Min 0.2 0.4 

II Input Current @ Max Vcc = Max J,K 100 
Input Voltage VI = 5.5V Clear 200 ,..,A 

Clock 200 

IIH High Level Input Vcc = Max J, K 10 
Current VI = 2.4V Clear 20 ,..,A 

Clock -200 

IlL Low Level Input Vcc = Max J, K -0.18 
Current VI = 0.3V Clear -0.36 mA 

Clock -0.36 

los Short Circuit VCC = Max DM54 -3 -15 
Output Current mA 

DM74 -3 -15 

Icc Supply Current Vcc = Max (Note 2) 1.5 2.88 mA 
Note 1: All typicals are at Vee = SV, TA = 2SoC. 
Note 2: With all outputs open, lee is measured with the a and Q outputs high in turn. At the time of measurement, the clock is grounded. 

Switching Characteristics Vcc = 5V and TA = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol Parameter 
From (Input) RL = 4 kO, CL = 50 pF 

Units 
To (Output) Min Max 

fMAX Maximum Clock Frequency 6 MHz 

tpHL Propagation Delay Time 
CleartoQ 150 ns 

High to Low Level Output 

tpLH Propagation Delay Time 
CleartoQ 75 ns 

Low to High Level Output 

tpLH Propagation Delay Time 
Clock to Q or Q 10 75 ns 

Low to High Level Output 

tpHL Propagation Delay Time 
Clock to Q or Q 10 150 ns 

High to Low Level Output 
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DM54L74/DM74L74 Dual Positive-Edge-Triggered 
D Flip-Flops with Preset, Clear, and Complementary 
Outputs 

General Description 
This device contains two independent positive-edge-trig­
gered 0 flip-flops with complementary outputs. The informa­
tion on the 0 input is accepted by the flip-flops on the posi­
tive going edge of the clock pulse. The triggering occurs at a 
voltage level and is not directly related to the transition time 
of the rising edge of the clock. The data on the 0 

input may be changed while the clock is low or high without 
affecting the outputs as long as the data setup and hold 
times are not violated. A low logic level on the· preset or 
clear inputs will set or reset the outputs regardless of the 
logic levels of the other inputs. 

Connection Diagram 

Function Table 

Dual-ln-L1ne Package 

vee ClR 2 02 ClK 2 PR 2 Q2 

Order Number DM54l74J or DM74l74N 
See NS Package Number J14A or N14A 

02 

Inputs Outputs 

PR ClR ClK 

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

H = High Logic Level 

X = Either Low or High Logic Level 

L = Low Logic Level 

i = Positive-going transition. 

D Q Q 

X H L 
X L H 
X H* H* 
H H L 
L L H 
X 00 00 

00 = The output logic level of 0 before the indicated input conditions were 
established. 

• = This configuration is nons table; that is. it will not persist when either the 
preset and/or clear inputs returned to their inactive (high) level. 
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Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not Note: The "Absolute Maximum Ratings" are those values 
contained In this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran-
reliability electrical test specifications document. teed The device should not be operated at these limits. The 

Supply Voltage BV parametric values defined in the "Electrical Characteristics" 

Input Voltage 5.5V 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range the conditions for actual device operation. 
DM54L - 55°C to + 125°C 
DM74L O°C to +70°C 

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

Recommended Operating Conditions 

Symbol Parameter 
DM54L74 DM74L74 

Units 
Min Nom Max Min Nom Max 

VCC Supply Voltage 4.5 5 5.5 4.75 5 5.25 V 

VIH High Level Input Voltage 2 2 V 

VIL Low Level Input Voltage 0.7 0.7 V 

IOH High Level Output Current -0.2 -0.2 mA 

IOL Low Level Output Current 2 3.6 mA 

fCLK Clock Frequency (Note 2) 0 6 0 6 MHz 

tw Pulse Width Clock High 75 75 
(Note 2) Clock Low 75 75 

ns 
Preset Low 75 75 

Clear Low 75 75 

tsu Input Setup Time (Notes 1 & 2) 50i 50i ns 

tH Input Hold Time (Notes 1 & 2) 15i 15i ns 

TA Free Air Operating Temperature -55 125 0 70 °C 

Note 1: The symbol (i) indicates the rising edge of the clock pulse is used for reference. 

Note 2: TA = 2S'C and Vee = SV. 
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Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 

Symbol Parameter Conditions Min 
Typ 

Max Units 
(Note 1) 

VOH High Level Output Vee = Min, 10H = Max 
2.4 3.3 V 

Voltage VIL = Max, VIH = Min 

VOL Low Level Output Vee = Min DM54 
0.15 0.3 

Voltage 10L = Max 
V VIL = Max DM74 

VIH = Min 0.2 0.4 

II Input Current @ Max Vee = Max D 100 
Input Voltage VI = 5.5V Clear 300 

Preset 200 
p.A 

Clock 200 

IIH High Level Input Vee = Max D 10 
Current VI = 2.4V Clear 30 

Preset 20 
p.A 

Clock 20 

IlL Low Level Input Vee = Max D -0.18 
Current VI = 0.3V Clear -0.36 

mA 
Preset -0.18 

Clock -0.36 

los Short Circuit Vee = Max DM54 -3 -15 
Output Current mA 

DM74 -3 -15 

lee Supply Current Vee = Max (Note 2) 1.6 3 mA 

Note 1: All typicals are at Vce = SV, TA = 2SoC. 
Note 2: With all outputs open, Icc is measured with the a and Q outputs high in turn. At the time of measurement, the clock input is grounded. 

Switching Characteristics at Vee = 5V and T A = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol Parameter 
From (Input) RL = 4 kO, CL = 50 pF 

Units 
To (Output) Min Max 

fMAX Maximum Clock Frequency 6 MHz 

tpLH Propagation Delay Time Preset 
60 

Low to High Level Output toa 
ns 

tpHL Propagation Delay Time Preset 
120 

High to Low Level Output toO 
ns 

tpLH Propagation Delay Time Clear 
60 

Low to High Level Output toO 
ns 

tpHL Propagation Delay Time Clear 
120 

High to Low Level Output toa 
ns 

tpLH Propagation Delay Time Clock to 
10 90 

Low to High Level Output aorO 
ns 

tpHL Propagation Delay Time Clock to 
10 120 

High to Low Level Output aorO 
ns 
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DM54L93/DM74L93 Decade, 
Divide-by-12, and Binary Counters 

General Description 
Each of these monolithic counters contains four master­
slave flip-flops and additional gating to provide a divide-by­
two counter and a three-stage binary counter for which the 
count cycle length is divide-by-eight. 

To use their maximum count length (decade, divide-by­
twelve, or four-bit binary), the B input is connected to the QA 
output. The input count pulses are applied to input A and the 
outputs are as described in the appropriate truth table. 

Connection Diagram 
Dual-In-Llne Package 

INPUT INPUT 
A OA 00 GNO Oc OB B 

14 13 12 111 10 9 8 

--0> 
<0-

r--

2 13 14 Is 16 17 
RO(1) RO(2) NC Vce NC NC NC 

TL/F/6637-1 

Order Number DM54L93J or DM74L93N 
See NS Package Number J14A or N14A 

Features 
• Typical power dissipation 16 mW 
• Count frequency 15 MHz 

Function Tables 
COUNT SEQUENCE 

(See Note A) 

Count 
Output 

QD Qe Qs 

0 L L L 
1 L L L 
2 L L H 
3 L L H 
4 L H L 
5 L H L 
6 L H H 
7 L H H 
8 H L L 
9 H L L 
10 H L H 
11 H L H 
12 H H L 
13 H H L 
14 H H H 
15 H H H 

QA 

L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 

RESET ICOUNT TRUTH TABLE (Note B) 

Reset Inputs Output 

RO(1) RO(2) QD Qe Qs 

H H L L L 
L X COUNT 
X L COUNT 

Note A: Output OA is connected to input B 
Note B: H = High Level, L = Low Level, X = Don't Care. 
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Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not Note: The "Absolute Maximum Ratings" are those values 
contained In this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran-
reliability electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 8V parametric values defined in the "Electrical Characteristics" 

Input Voltage 5.5V 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range the conditions for actual device operation. 
DM54L - 55·C to + 125·C 
DM74L O·Cto +70·C 

Storage Temperature Range - 65·C to + 150·C 

Recommended Operating Conditions 

Symbol Parameter 
DM54L93 DM74L93 

Units 
Min Nom Max Min Nom Max 

Vee Supply Voltage 4.5 5 5.5 4.75 5 5.25 V 

VIH High Level Input Voltage 2 2 V 

VIL Low Level Input Voltage 0.7 0.7 V 

10H High Level Output Current -0.2 -0.2 mA 

10L Low Level Output Current 2 3.6 mA 

feLK Clock Frequency (Note 5) 0 6 0 6 MHz 

tw Pulse Width A 90 90 
(Note 5) B 90 90 ns 

Reset 200 200 

tREL Reset Release time (Note 5) 200 200 ns 

TA Free Air Operating Temperature -55 125 0 70 ·C 

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

Symbol Parameter Conditions Min 
Typ 

Max Units 
(Note 1) 

VOH High Level Output Vee = Min, 10H = Max 2.4 3.4 V 
Voltage VIL = Max, VIH = Min 

VOL Low Level Output Vee = Min, 10L = Max DM54 0.15 0.3 
Voltage VIL = Max, VIH = Min V 

DM74 0.25 0.4 
(Note 4) 

II Input Current @ Max Vee = Max Reset 0.1 
Input Voltage VI = 5.5V A 0.2 mA 

B 0.2 

IIH High Level Input Vee = Max Reset 10 
Current VI = 2.4V A 20 IlA 

B 20 

IlL Low Level Input Vee = Max Reset -0.18 
Current VI = 0.3V A -0.36 mA 

B -0.36 

los Short Circuit Vee = Max DM54 -3 -15 
Output Current (Note 2) mA 

DM74 -3 -15 

lee Supply Current Vee = Max (Note 3) 5.5 mA 
Note 1: All typicals are at Vcc = 5V, TA = 25°C. 
Note 2: Not more than one output should be shorted at a time. 
Note 3: Icc is measured with all outputs open, RO inputs grounded following momentary connection to 4.5V and all other inputs grounded. 
Note 4: QA outputs are tested at IOL = max plus the limit value of I,L for the B input. This permits driving the B input while maintaining full fan-out capability. 
Note 5: T A = 25°C and Vcc = 5V. 
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Switching Characteristics at Vee = 5V and T A = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol Parameter 
From (Input) RL = 4 kO, CL = 50 pF 

To (Output) Min 

Maximum Clock Frequency 

Propagation Delay Time 
Low to High Level Output 

Propagation Delay Time 
High to Low Level Output 

Logic Diagram 

AtoOA 

AtoOD 

AtoOD 

6 

- 13 
O~OA 

INPUT A ..;.14 _____ --<:l>CLOCK 

K 

-
J O~~OB 

8 
INPUT B -----+---ct> CLOCK 

K 

- 10 
J ot-.... -OC 

-<l CLOCK 

K 

12 
J 0:--00 

'--0 CLOCK 

K 

,:::0
1 

RO(l) 

RO(2) r 
2 

The J and K inputs shown without connection are for reference only and are functionally at a high level. 
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DM54L95/DM74L95 4-Bit Parallel Access Shift Registers 
General Description 
These 4-bit registers feature parallel and serial inputs, paral­
lel output, mode control, and two clock inputs. The registers 
have three modes of operation. 

Parallel (broadside) load 
Shift right (the direction QA toward Qo) 

Shift left (the direction Qo toward QA) 

Parallel loading is accomplished by applying the four bits of 
data and taking the mode control input high. The data is 
loaded into the associated flip-flops and appears at the out­
puts after the high-to-Iow transition of the clock-2 input. Dur­
ing loading, the entry of serial data is inhibited. 

Shift right is accomplished on the high-to-Iow transition of 
clock 1 when the mode control is low; shift left is accom­
plished on the high-to-Iow transition of clock 2 when the 

Connection Diagram 
Dual·ln-L1ne Package 

mode control is high by connecting the output of each flip­
flop to the parallel input of the previous flip-flop (Qo to input 
C, etc.) and serial data is entered at input D. The clock input 
may be applied simultaneously to clock 1 and clock 2 if both 
modes can be clocked from the same source. 

Changes at the mode control input should normally be 
made while both clock inputs are low; however, conditions 
described in the last three lines of the truth table will also 
ensure that register contents are protected. 

Features 
• Typical maximum clock frequency 14 MHz 
• Typical power dissipation mW 

INPUT A 

14 

OUTPUTS 
~ 

QA Qa 

OUTPUTS 
~ 

Qc Co 

CLOCK 2 
L·SHlFT 
(LOAD) 

13 12 10 g 8 

- <10-

3 14 5 8 

SERIAL INPUT a INPUT C VCC INPUT D MODE CLOCK 1 
INPUT CONTROL R·SHIFT 

TL/F/6638-1 

Function Table 
Inputs 

Mode Clocks 
Serial 

Parallel 
QA 

Control 2 (L) 1 (R) A B C D 

H H X X X X X X QAO 
H ! X X a b c d a 
H ! X X Qst Qct Qot d QSn 
L L H X X X X X QAO 
L X ! H X X X X H 
L X ! L X X X X L 
t L L X X X X X QAO 

! L L X X X X X QAO 

! L H X X X X X QAO 

t H L X X X X X QAO 

t H H X X X X X QAO 

tShifting left requires external connection of Cs to A. Ce to B. Co to C. Serial data is entered at input D. 

Order Number DM54L95J 
or DM74L95N 

See NS Package Number 
J14Aor N14A 

Outputs 

Qs Qc QD 

QSO QCO QOO 
b c d 

QCn QOn d 
QSO QCO QOO 

QAn QSn QCn 

QAn QSn QCn 

QSn QCO QOO 

QSO QCO QOO 

QSO QCO QOO 

QBO QCO QOO 

QBO QCO QOO 

H = High Level (Steady State). L = Low Level (Steady State). X = Don't Care (Any input. including transitions). 
i = Transition from high to low level. t = Transition from low to high level. 

a, b. c. d. = The level of steady state input at inputs A. B. C. or D. respectively. 
CAO. Cso. Ceo. Coo = The level of CA. Cs. Ce. or CD. respectively. before the indicated steady state input conditions were established. 
CAn. CSn. Cen. COn = The level of CA. CS. Ce. or CO. respectively. before the most recent .J, transition of the clock. 
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Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not Note: The "Absolute Maximum Ratings" are those values 
contained In this datasheet. Refer to the associated beyond which the safety of the device cannot be guaran-
reliability electrical test specifications document. teed. The device should not be operated at these limits. The 

Supply Voltage 8V parametric values defined in the "Electrical Characteristics" 

Input Voltage 5.5V 
table are not guaranteed at the absolute maximum ratings. 
The "Recommended Operating Conditions" table will define 

Operating Free Air Temperature Range the conditions for actual device operation. 
DM54L - 55·C to + 125·C 
DM74L O·C to +70·C 

Storage Temperature Range - 65·C to + 150·C 

Recommended Operating Conditions 

Symbol Parameter 
DM54L95 DM74L95 

Units 
Min Nom Max Min Nom Max 

Vec Supply Voltage 4.5 5 5.5 4.75 5 5.25 V 

VIH High Level Input Voltage 2 2 V 

VIL Low Level Input Voltage 0.7 0.7 V 

IOH High Level Output Current -0.2 -0.2 mA 

IOL Low Level Output Current 2 3.6 mA 

fCLK Clock Frequency (Note 1) 0 6 0 6 MHz 

tWlCLKt Pulse Width of Clock (Note 1) 90 90 ns 

tsu Data Setup Time (Note 1) 50 50 ns 

tEN Time to Enable I Clock 1 120 120 ns 
Clock (Note 1) I Clock 2 100 100 ns 

tH Data Hold Time (Note 1) 0 0 ns 

tiN Time to Inhibit Clock 1 or Clock 2 (Note 1) 0 0 ns 

TA Free Air Operating Temperature -55 125 0 70 ·C 

Note 1: T A = 2SoC and Vee = SV. 

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

Symbol Parameter Conditions Min 
Typ 

Max Units 
(Note 1) 

VOH High Level Output Vcc = Min, IOH = Max 2.4 3.1 V 
Voltage VIL = Max, VIH = Min 

VOL Low Level Output Vcc = Min,lOL = Max DM54 0.13 0.3 
Voltage VIL = Max, VIH = Min V 

DM74 0.2 0.4 

II Input Current @ Max VCC = Max Mode 0.2 
mA 

Input Voltage VI = 5.5V Others 0.1 

IIH High Level Input Vcc = Max Mode 20 
p,A 

Current VI = 2.4V Others 10 

IlL Low Level Input Vcc = Max Mode -0.36 
mA 

Current VI = 0.3V Others -0.18 

los Short Circuit VCC = Max DM54 -3 -15 
mA 

Output Current (Note 2) DM74 -3 -15 

Icc Supply Current VCC = Max (Note 3) 4.8 8 mA 

Note 1: All typicals are at Vee = SV, T A 2SoC 

Note 2: Not more than one output should be shorted at a time. 

Note 3: lee is measured with all outputs and serial input open; A, B, C, and D Inputs grounded; mode control at 4.SV; and a momentary 3V, then ground, applied to 
both clock inputs. 
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Switching Characteristics at Vee = 5V and TA 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol Parameter 

fMAX Maximum Clock Frequency 

tpLH Propagation Delay Time 
Low to High Level Output 

tpHL Propagation Delay Time 
High to Low Level Output 

Logic Diagram 

MODE 
CONTROl.. 

LE~~~---i........J 

A 

From (Input) 
To (Output) 

Clock to 
Output 

Clock to 
Output 

B 
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Min 

6 

c 

OUTPUTS 

10 

Oc 

Max 

90 

90 

D' 

CLOCK 

S 00 

Units 

MHz 

ns 

ns 
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DM54L98/DM74L98 4·Bit Storage Registers 

General Description 
These data selectors/storage registers are composed of 
four S-R master-slave flip-flops, four AND-OR INVERT 
gates, one buffer, and six inverter/drivers. 

When the word select input is low, word 1 (A1, 81, C1, 01) 
is applied to the flip-flops. A high level input to word select 
will cause the selection of word 2 (A2, 82, C2, 02). The 
selected word is shifted to the output terminals on the nega­
tive-going edge of the clock pulse. 

Typical clock frequency is 12 MHz. 

Absolute Maximum Ratings (Note) 

Specifications for Military/Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 8V 
Input Voltage 5.5V 

Operating Free Air Temperature Range 
DM54L - 55·C to + 125·C 
DM74L O·C to + 70·C 

Storage Temperature Range -65·C to + 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. 

Connection .Diagram Logic Diagram 

Dual-In-Llne-Package 

OUTPUTS 
INPUT OUTPUT WORD ac; 01 00 CLOCK SElECT 

118 15 14 13 12 11 10 9 

r-- ~ 

1 2 3 4 5 8 7 Ie 
"2 "1 81 82 C1 C2 02 GND 

INPUTS 

TL/F/6639-1 

Order Number DM54L98J or DM74L98N 
See NS Package Number J16A or N16A 

CLOCK (1 ;.;.O.;.;.I ______ ~~>----...J 

TUF/6639-2 
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Recommended Operating Conditions 

Symbol Parameter 
DM54L98 DM74L98 

Units 
Min Nom Max Min Nom Max 

Vee Supply Voltage 4.5 5 5.5 4.75 5 5.25 V 

VIH High Level Input Voltage 2 2 V 

VIL Low Level Input Voltage 0.7 0.7 V 

10H High Level Output Current -0.2 -0.2 mA 

10L Low Level Output Current 2 3.6 mA 

feLK Clock Frequency (Note 4) 0 6 0 6 MHz 

tw Clock Pulse Width (Note 4) 100 65 100 65 ns 

tsu Setup Time (Note 4) Data High 100 100 

Data Low 120 120 
ns 

Select High 150 150 

Select Low 100 100 

TA Free Air Operating Temperature -55 125 0 70 °C 

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

Symbol Parameter CondItions Min 
Typ 

Max Units 
(Note 1) 

VOH High Level Output Vee = Min, 10H = Max 
2.4 V 

Voltage VIL = Max, VIH = Min 

VOL Low Level Output Vee = Min, 10L = Max, l DM54 0.15 0.3 
V 

Voltage VIL = Max, VIH = Min I DM74 0.2 0.4 

'I Input Current @ Max Vee = Max, VI = 5.5V 
0.1 mA 

Input Voltage 

IIH High Level Input Vee = Max, VI = 2.4V 
10 p.A 

Current 

IlL Low Level Input Vee = Max, VI = 0.3V 
-0.18 mA 

Current 

los Short Circuit Vee = Max I OM 54 -3 -15 
mA 

Output Current (Note 3) I DM74 -3 -15 

lee Supply Current Vee = Max (Note 2) 6 8 mA 

Note 1: All Iypicals are at Vee = 5V, T A = 2S'C. 

Note 2: lee Is measured with all outputs open and all inputs grounded. 

Note 3: Not more than one output should be shorted at a time. 

Note 4: TA = 2S'C and Vee = SV. 

Switching Characteristics at Vee = 5V and TA = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol Parameter 
From (Input) RL = 4 kfi, CL = 50 pF 

UnIts 
To (Output) MIn Max 

fMAX Maximum Clock Frequency 6 MHz 

tpLH Propagation Delay Time Clock to 
80 

Low to High Level Output Output 
ns 

tpHL Propagation Delay Time Clock to 
100 

High to Low Level Output Output 
ns • 

5-29 



~
NatiOnal 
Semiconductor 
Corporation 

DM75L60/DM85L60, DM75L63/DM85L63 Synchronous 
4-Bit Up/Down Decade/Binary Counters 

General Description 
These circuits are synchronous up/down counters; the L60 
circuit is a BCD counter and the L63 is a 4-bit binary coun­
ter. Synchronous operation is provided by having all flip­
flops clocked simultaneously so that the outputs change to­
gether when so instructed by the steering logic. This mode 
of operation eliminates the output counting spikes normally 
associated with asynchronous (ripple-clock) counters. 

A clear input has been provided which, when taken to a high 
level, forces all outputs to the low level; independent of the 
count and load inputs. The clear, count, and load inputs are 
buffered to lower the drive requirements of clock drivers, 
etc., required for long words. 

Features 
• Fully independent clear input 
• Synchronous operation 

The outputs of the four master-slave flip-flops are triggered 
by a low-to-high level transition of either count (clock) input. 
The direction of counting is determined by which count input 
is pulsed, while the other count input is held high. 

• Cascading circuitry provided internally 
• Individual preset for each flip-flop 

All four counters are fully programmable; that is, each out­
put may be preset to either level by entering the desired 
data at the inputs while the load input is low. The output will 
change independently of the count pulses. This feature al­
lows the counters to be used as modulo-N dividers by sim­
ply modifying the count length with the preset inputs. 

• Typical count frequency 12 MHz 

Connection Diagram 

VCC 

116 

DATAB 
INPUT 

• Typical power dissipation 40 mW 

Dual-ln-L1ne Package 

INPUTS OUTPUTS INPUTS 

'DATA DATA 
A CLEAR BORROW CARRY LOAD C 

15 14 13 12 11 10 

( 

3 4 5 6 7 

aB QA COUNT COUNT aC aD 
OUTPUTS 

DOWN UP 
OUTPUTS 

INPUTS 

Order Numbers DM75L60J, DM75L63J, 
DM85L60N, or DM85L63N 
See NS Package Number 

J16Aor N16A 
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Absolute Maximum Ratings (Note) 

Specifications for Military I Aerospace products are not Operating Free Air Temperature Range 
contained In this datasheet. Refer to the associated DM75L - 55·C to + 125·C 
reliability electrical test specifications document. DM85L O·Cto +70·C 

Supply Voltage 8V Note: The "Absolute Maximum Ratings" are those values 

Input Voltage 5.5V beyond which the safety of the device cannot be guaran-

Storage Temperature Range - 65·C to + 150·C 
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 condl1ions for actual device operation. 

Recommended Operating Conditions 

Symbol Parameter 
DM75L60, L63 DM85L60, L63 

Units 
Min Nom Max Min Nom Max 

Vee Supply Voltage 4.5 5 5.5 4.75 5 5.25 V 

VIH High Level Input Voltage 2 2 V 

VIL Low Level Input Voltage 0.7 0.7 V 

10H High Level Output Current -0.2 -0.2 rnA 

10L Low Level Output Current 2 3.6 rnA 

feLK Clock Frequency (Note 4) 0 6 0 6 MHz 

tw Pulse Width of Any Input (Note 4) 70 70 ns 

tsu Data Setup Time (Note 4) 30 30 ns 

tH Data Hold Time (Note 4) 0 0 ns 

TA Free Air Operating Temperature -55 125 0 70 ·c 

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

Symbol Parameter Conditions Min 
Typ 

Max Units 
(Note 1) 

VOH High Level Output Vee = Min, 10H = M~ 
2.4 V 

Voltage VIL = Max, VIH = Min 

VOL Low Level Output Vee = Min DM75 
0.15 0.3 

Voltage 10L = Max 
V VIL = Max DM85 

VIH = Min 0.2 0.4 

II Input Current @Max Vee = Max, VI = 5.5V 
0.1 rnA 

Input Voltage 

IIH High Level Input Vee = Max, VI = 2.4V 
10 J.LA 

Current 

IlL Low Level Input Vee = Max, VI = 0.3V 
-0.18 rnA 

Current 

los Short Circuit Vee = Max DM75 -3 -15 
rnA 

Output Current (Note 2) DM85 -3 -15 

lee Supply Current Vee = Max 
8 13 rnA 

(Note 3) 

Note 1: All typicals are at Vcc = 5V, TA = 25°C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Icc is measured with all outputs open, CLEAR and LOAD inputs grounded, and all other inputs at 4.5V. 

Note 4: TA = 25°C and Vcc = 5V. 
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Switching Characteristics at Vee = SV and T A = 2SoC 
(See Section 1 for Test Waveforms and Output Load) 

From (Input) 
Parameter 

To (Output) 

fMAX Maximum Clock Frequency 

tpLH Propagation Delay Time Count Up 
Low to High Level Output to Carry 

tpHL Propagation Delay Time Count Up 
High to Low Level Output to Carry 

tpLH Propagation Delay Time Count Down 
Low to High Level Output to Borrow 

tpHL Propagation Delay Time Count Down 
High to Low Level Output to Borrow 

tpLH Propagation Delay Time Either Count 
Low to High Level Output toO 

tpHL Propagation Delay Time Either Count 
High to Low Level Output toO 

tpLH Propagation Delay Time Load 
Low to High Level Output toO 

tpHL Propagation Delay Time Load 
High to Low Level Output toO 

tpHL Propagation Delay Time Clear 
High to Low Level Output toO 
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RL = 4kO 
CL = 50pF Units 

Min Max 

6 ns 

60 ns 

120 ns 

60 ns 

100 ns 

90 ns 

1S0 ns 

110 ns 

200 ns 

190 ns 



Logic Diagrams 

DATA 
INPUT A 

DOWN 
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UP 
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DATA 
INPUT B 

DATA 
INPUTC 
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INPUT 0 
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(15) 

(4) 

(5) 

(1) 

(10) 

(g) 

(14) 

(11) 

LSD 
..J 

...I 
J 

:::J J 

-r---r 

--r 

-
~ 

~p 
-

-p-
""-r -

~ 

~ 

~~ 
-

r -
~. 

r-' 
--f---i 

,..........., 
-

r -

5-33 

~ 
°A 

T 

OA -
6>r 

-.L 
OB 

T 

OB I--

bJ --

QC 

T 

Oc i--

b-;T 

~ 
QO 

-" T 

001--

~ .-

(13) B ORROW 
UTPUT 0 

(12) C ARRY 
UTPUT 0 

(3) 
OUTPUT QA 

(2) 
OUTPurOB 

(6) 
OUTPUTOC 

(7) 
OUTPUT 00 

TLIF/6649-2 

c 
~ ..... 
U1 

~ 
o ...... 
C 
~ 
Q) 
U1 .­en 
o ...... 
C 
~ ..... 
U1 .­en 
w ...... 
C 
~ 
Q) 
U1 .­en 
w 



Logic Diagrams (Continued) 

DATA 
INPUT A 

DOWN 
COUNT 

UP 
COUNT 

DATA 
INPUT B 

DATA 
INPUT C 

DATA 
INPUT D 
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LOAD 
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~ 

(1) 

(10) 
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Timing Diagrams 
L60 Decade Counters 

Typical Clear, Load and Count Sequences 

CLEAR ~~ ________________________________________________________________ ___ 

LOAD 

A 

B 

DATA 

C 

D 

COUNT----~-+----+-~--~ 

UP 

COUNT----~-+----+-~----~-----------------------+----

DOWN 

OUTPUTS 

CARRY 

BORROW 

Sequence: 

(1) Clear outputs to zero. 

~,...--.....-., 

CLEAR PRESET 

(2) Load (preset) to BCD seven. 

(3) Count up to eight, nine, carry, zero, one, and two. 

I· · 

(4) Count down to one, zero, borrow, nine, eight, and seven. 

Note A: Clear overrides, load, data, and count inputs. 

9 0 1 2 I 
COUNTUP--' 

Note B: When counting up, count-down input must be high; when counting 

down, count-up input must be high 
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Timing Diagrams (Continued) 
L63 Binary Counters 

Typical Clear, Load and Count Sequences 

CLEAR~~ ________________________________________________________________ __ 

LOAD 

A 

B 

DATA 
C 

0 

COUNT 
UP 

COUNT 
DOWN 

OA 

OB --
OUTPUTS I 

Oc 

00 

CARRY 

BORROW 

10 1 
~r--A---.. 

CLEAR PRESET 1 
14 15 0 1 21 

----. COUNT UP--

Sequence: 

(1) Clear outputs to zero. 

(2) Load (preset) to binary thirteen. 

(3) Count up to fourteen, fifteen, carry, zero, one, and two. 

(4) Count down to one, zero, borrow, fifteen, fourteen, and thirteen. 

Note A: Clear overrides load, data, and count inputs. 

Note B: When counting up, count-down input must be high; when counting 

down, count-up input must be high. 
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DM76L90/DM86L90 8-Bit Parallel 
In/Serial Out Shift Registers 

General Description 
These are 8-bit serial shift registers which shift the data in 
the direction of OA toward OH when clocked. Parallel-in ac­
cess is made available by eight individual direct data inputs, 
which are enabled by a low level at the shift/load input. 
These registers also feature gated clock inputs and comple­
mentary outputs from the eighth bit. 

Clocking is accomplished through a 2-input NOR gate, per­
mitting one input to be used as a clock-inhibit function. Hold­
ing either of the clock inputs high inhibits clocking, and hold­
ing either clock input low with the load input high enables 
the other clock input. The clock-inhibit input should be 
changed to the high level only while the clock input is high. 
Parallel loading is inhibited as long as the load input is high. 
Data at the parallel inputs are loaded directly into the regis­
ter on a high-to-Iow transition of the shift/load input, regard­
less of the logic levels on the clock, clock inhibit, or serial 
inputs. 

Features 
• Complementary outputs 
• Direct overriding load (data) inputs 
• Gated clock inputs 
• Parallel-to-serial data conversion 
• Typical frequency 14 MHz 
• Typical power dissipation 80 mW 

Connection Diagram 

Dual·ln·L1ne Package 

CLOCK PARALLEL INPUTS SERIAL OUTPUT 
VCC INHIBIT 0 C B A \ INPUT Ott 
116 15 14 13 12 11 10 g 

1 2 3 4 5 6 718 

SHIFT / CLOCK E F G H OUTPUT GND 
LOAD '--P-A-RA-LLE--L-I-HPU-T-S-' Ott 

TUF/6652-1 

Order Number DM76L90J or DM86L90N 
See NS Package Number J16A or N16A 

Absolute Maximum Ratings (Note) 

Specifications for MlI1tary/Aerospace products are not 
contained In this datasheet. Refer to the associated 
reliability electrical test specifications document. 

Supply Voltage 8V 

Input Voltage 5.5V 

Operating Free Air Temperature Range 

DM54L - 55°C to + 125°C 

DM74L O°C to + 70°C 

Storage Temperature Range - 65°C to + 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. 

Function Table 

Inputs 
Internal 

Shlftl Clock 
Clock SerIal 

Parallel Outputs 
Load Inhibit A ••• H 

QA QB 

L X X X a ... h a b 
H L L X X OAO OBO 

H L t H X H OAn 

H L t L X L OAn 

H H t X X OAO OBO 

H = High Level (steady state). L = Low Level (steady state) 

X = Don't Care (any input. Including transitions) 

t = Transition from low-ta-hlgh level 

Output 

QH 

h 

OHO 

OGn 

OGn 

OHO 

a .•. h = The level of steady-state Input at inputs A through H. respectively 

0AO. OBO. 0HO = The level of 0A. 0B. or 0H. respectively. before the 
Indicated steady-state input conditions were established. 

0An. 0Gn = The level of 0A or 0G. respectively. before the most recent t 
transition of the clock. 
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Recommended Operating Conditions 

Symbol Parameter 
DM76L90 DM86L90 

Units 
Min Nom Max Min Nom Max 

Vee Supply Voltage 4.5 5 5.5 4.75 5 5.25 V 

VIH High Level Input 
2 2 V 

Voltage 

Vil Low Level Input 
0.7 0.7 V 

Voltage 

10H High Level Output 
-0.2 -0.2 mA 

Current 

10l Low Level Output 
2 3.6 mA 

Current 

felK Clock Frequency (Note 1) 0 6 0 6 MHz 

tw Pulse Width (Clock, Load)(Note 1) 100 100 ns 

tsu Data Setup Time (Note 1) 44 22 44 22 ns 

tH Data Hold Time (Note 1) 10 10 ns 

TA Free Air Operating 
-55 125 0 70 ·C 

Temperature 
Note 1: TA = 2SoC and Vee = SV. 

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

Symbol Parameter Conditions Min 
Typ 

Max Units 
(Note 1) 

VOH High Level Output Vee = Min,lOH = Max 
2.4 V 

Voltage Vil = Max, VIH = Min 

Val Low Level Output Vee = Min DM76 0.3 
Voltage 10l = Max 

Vil = Max DM86 0.4 
V 

VIH = Min 

II Input Current @ Max Vec = Max, VI = S.SV 
0.1 mA 

Input Voltage 

IIH High Level Input Vee = Max Load 30 
p.A 

Current VI = 2.4V Others 10 

IlL Low Level Input Vee = Max Load -0.54 
mA 

Current VI = O.3V Others -0.18 

los Short Circuit Vee = Max DM76 -3 -15 
mA 

Output Current (Note 2) DM86 -3 -15 

Icc Supply Current Vee = Max 9.5 mA 
(Note 3) 

Note 1: All typicals are at Vee = SV, T A = 2SoC. 
Note 2: Not more than one output should be shorted at a time. 
Note 3: With the outputs open, CLOCK INHIBIT and SHIFT/LOAD at 4.SV, and a clock pulse applied to the CLOCK input, Icc is measured first with the parallel 
inputs at 4.SV, then with them at av. 
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Switching Characteristics at Vee = 5V and T A = 25°C (See Section 1 for Test Waveforms and Output Load) 

Symbol Parameter 
From (Input) RL = 4 kn, CL = 50 pF 

Units 
To (Output) Min Max 

fMAX Maximum Clock Frequency 6 ns 

tpLH Propagation Delay Time Load to 
88 

Low to High Level Output AnyQ 
ns 

tpHL Propagation Delay Time Load to 
124 

High to Low Level Output AnyQ 
ns 

tpLH Propagation Delay Time Clock to 
70 

Low to High Level Output AnyQ 
ns 

tPHL Propagation Delay Time Clock to 
100 

High to Low Level Output AnyQ 
ns 

tpLH Propagation Delay Time Hto 
66 

Low to High Level Output QH 
ns 

tpHL Propagation Delay Time H to 
112 

High to Low Level Output QH 
ns 

tPLH Propagation Delay Time Hto 
66 

Low to High Level Output QH 
ns 

tpHL Propagation Delay Time Hto 
112 

High to Low Level Output QH 
ns 

Timing Diagram 

Typical Shift, Load and Inhibit Sequences 

CLOCK 

:CLOCK INHIBIT I 
SERIAL INPUT L 

SHIFT /LOAD -U 

A-.J IH1 
B L 

c-.J IH1 
D L 

DATA 
E I IHl -'" 
F L 

a-.l IH1 
H--.J rHl 

OUTPUTOH --- H L H L H L H ---
OUTPUT Ott ::: 1 L H L H L H L 

1- INHIBIT -(---- ------- seRIAL SHIFT 

LOAD 
TL/F /6652-3 
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NS Package M16A 
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I
-(~·~:~=~~:~)-~ 

~­(0432) ~ x45' I 

0.396-0.412 

~(l0.06-10.46)~ ,-----ra a r 13 12 ~ a ~ I 
1 

0.394-0.419 
(10.01-10.64) 

LEAD NO.1!! " 
IDENT~ 

0.027 
(0.686) 

~~~~~ 

0093-0104 0.037-0.044 
~I 1(0.940-1.118) 

LL.r:"===========l 0 004 - 0 012 ,,"'-. "" I 7 1 
TYPAL,J ~O'-8' 

t - t TYP ALL LEADS --= hi 0.030-0050 

tttritititiDiitiil::r305

) 

t I I 0050 J D.-0019 
ALL (~E!~2~IPS -..-(0.762 -1.270) 

TYP ALL LEADS 

t 
0.291-0.299_ 

(7.391-7.595) 

0.017 

(0.432) r 
x45' -----.,1 

NS Package M16B 

0'-8' 
TYP ALL LEADS 

0.093-0.104 
(2.362-2.642) 

t 

r~ -~~===~=~~~ 0.03710.044 

0.004/ 

- ..- (1.270) (0.356-0.483) 
TYP TYP 

M168(AEVC} 

0.496-0.512 
(12.598-13.005) 

20 19 18 17 16 15 14 13 12 11 

~ .... -... " 
"·'"T'~I 

../ I t (0.940-1.118) 

0.009-0.013 (0.102) _~ 

(0.229-0.330) ALL LEAD TIPS (0.762-1.270) 
IL II~ 0.050 _ 0.014-0.019 

- i1.27oi - (0.356-0.483) 
TYP ALL LEAOS TYP ALL LEADS TYP TYP 

NS Package M20B 
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In 
C 
o 
'iii 
c 
CD 
E 
is 
16 
u 
'~ 
.c 
Q. 

~ 
10.229-0.330) 

0'291-0'299_~ 
~ 

0.017_/ 
10.432) 
x45' 

0.037-0.044 
10.940-1.118) 

* TVP ALL LEADS 0' -8' TVP ALL LEADS 

0.093-0.104 
~ 

t 

0.596-0.612 
115.14-15.54) . 

20 19 18 17 16 15 14 13 -I 

9 10 11 12 

0.004-0012 

10·102f 30S) 

-+ .r:=::J~=~~I~ ~ 
-t- 1 I [~0.050 

0.004 -
10.102) ~~:~LL~E~~J 

tJI Jlf _0050 0014-0011 
11.270) -~ 

ALL LEAD TIPS 

NS Package M24B 

~I~:~::)~ 
MIN 1 Z J 4 5 8 

0.300-0.320 

iiliD=iTzij 0 ~5 
II ~I) ~ 

95'.5~1l 11~--'--I=rJ)~""""""'" 
- __ 0.009-0.015 90't40 

(0.229-0.381) 

0.130 ±0.005 

(l.302±0.1Z7) 

0.145-ol00 
(3.683-5.0S0) 

I I 0075±0.015}l ~lo.018±0.003 
11.905 ±0.381) (0.457 ±0.076) 

0.325 ~~:~~ 0.100 ±0.010 0.125 - 0.140 
~) 12.540 ±0.254) (l.175-l.556) 
,S.255 -O.l81 

NS Package N 14A 
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e 0.032 ±0.005 
10.813 to.127) 

RAD 
-PIN NO.lI0ENT 

OPTIONS2.l 

N14AjREVDj 

TVP 



0.092 0.090 ~ 0.B43-0.B70 (2'337)~(2'2B6) 1-- (21.41-22.10):j 

DIA NOM NOM (2X) 16 16 14 13 12 11 10 9 

PIN NO. 110ENT I (:2\ -, ~ Q 0.250 ±0.005 

=rfFiFfFffiT.r=r=:::;=;::::;=;;;=\J~J (::10

.

127

) 

0.145-0.200 

r-'r---'----, (3.683-5.0BO) 

icl + • 1-1 ~- 0."'.0.003 0.125-0.'40 ,::::, 1-- 10.451 '0.01" 13.115-3."6) MIN 

N16AIREV E) 

NS Package N16A 

~ X 0.030 
(2.336) (0.762) 

NOM MAX 

_--- 0.843-0.810 
(21.41-22.10) ------j 
15 14 13 Ii2I Iiil IiDII 

DEEP (2 PLCS) 

PIN NO. llDENT 

~ 
0'280~ (1.112) 
MIN 

0.300-0.320 

I r6
;0-: ~2;) I 

~ 
I· I 0.325 +0.040 • 

-0.015 
1 0.025 to.015 

(0.635 to.3811
0
.
100 

±~O J 
(2.540 ±0.254) 

TYP 

'8.255 +1.016) 
~ -0.381 

N16A.(REVE) 

NS Package N18A 
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"'tJ 
:::r 
'< en 
C:;" 
e!­
O 
3" 
CD 
:::s en 
0" 
:::s en 



f/) 
c 
o 

"iii 
c 
Q) 

E 
is 
(ij 
u 
"iii 
~ .c 
D. 

I 
1.013-1.040 ------

0.092 X 0.030 1-------(25.73-26.42) 

(2.337 X 0.762) 1 20 
MAXDP ---t 

PIN NO.1 10ENT + 0.260 ±0.005 
(6.604 ±0.127l 

0'032±0'005~0 19 
(0.813±0.127) 

RAO 

PIN NO. lIDENT~ 

1 ~,:i:~:) ~ 
III~~~··'~III (~;::'r-----+-r-------~---------;---r------~ 
~ 

--1--- 0.145-0.200 

OPTION 2 

95°±5° 0'009-0'01~J 

I I 
(~~~9-o.381) 

. 0.060 ±0.005 
0040 (1.524±0.127) 

0.325 ~0:D15 
fU55 +1.016) 
~ -0.381 

NS Package N20A 

0.062 
(1.575) 

RAD 

PIN NO.1 10ENT 

(14.73) 0.030 

2 

DOTTED OUTLINES 
REFLECT ALTERNATE 

MIN -(0.-76-2) 0.075 

1.243-1.270 
(31.57-32.26) 

(0.508) 
MIN 

~ 

N20A (REV G) 

0.160 ±0.005 r: 0.580 :-l MOLDED BDOY CONFIGURATION 

0.600-0.620 __ MAX (1.905) IF (15.24-15.748) ~ n-r-----r+-----...:..;.:~_t_t_-"T1--_r_--------L 

95°±5° 

0.625 ~~:~~~ 
f--- (15875 +0.635)--1 

. -0.381 

0.009-0.015 ~ 
(0.229-0.381 ) 

0.075 ±0.015 
(1.905 ±0.381) 

N24AIREV E) 

NS Package N24A 
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~
NatiOnal 
Semiconductor 
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 Uterature 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) • 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 • Digital Drivers • A-D Converters • D-A Converters • 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. 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. Intuitive 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 AMP5-1984 
Thomas M. Frederiksen's new book, Intuitive 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. CD4XXX. MM54CXXX/MM74CXXX. LSIIVLSI 

LOGIC DATABOOK VOLUME 11-1984 
Introduction to Bipolar Logic • Advanced Low Power Schottky • Advanced Schottky • Low Power Schottky 
Schottky • TTL • 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 

MOS MEMORY DATABOOK-1984 
Standard Terminology • MOS Memory Cross Reference Guide • Dynamic RAMs • NMOS Static RAMs 
CMOS Static RAMs • EPROMs • EEPROMs • Militaryl Aerospace • Reliability 

THE NSC800 MICROPROCESSOR FAMILYDATABOOK-1985 
CPU • Peripherals • Evaluation Board • Logic Devices. MA2000 Macrocomponent Family 

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 

RELIABILITY HANDBOOK-1986 
Reliability and the Die • Internal Construction. Finished Package. MIL-STD-883. MIL-M-38510 
The Specification Development Process • Reliability and the Hybrid Device • VLSIIVHSIC Devices 
Radiation Environment. 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 Militaryl Aerospace Standardization Program 
883B/RETSTM Products. MILS/RETSTM Products. 883/RETSTM Hybrids. MIL-M-38510 Class B Products 
Radiation Hardened Technology. Wafer Fabrication. Semiconductor Assembly and Packaging 
Semiconductor Packages. Glossary of Terms. Key Government Agencies. ANI 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 • NAiNB/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. The 48-Series Instruction Set 
Expanding the 48-Series Microcomputers • Applications for the 48-Series • Development Support 
Analog 1/0 Components • Communications Components • Digital 1/0 Components • Memory Components 
Peripheral Control Components 



NATIONAL SEMICONDUCTOR CORPORATION 
AUTHORIZED DISTRIBUTORS 

ALABAMA San Diego Orlando MARYLAND 
Huntsville Anthem Electronics Hall-Mark Columbia 

Arrow (619) 279-5200 (305) 855-4020 Arrow 
(205) 837-6955 Arrow Palm Bay (301) 995-0003 
Hall-Mark (619) 565-4800 Arrow Hamilton! Avnet 

(205) 837-8700 Hamilton! Avnet (305) 725-1480 (301) 995-3500 

Hamilton! Avnet (619) 571-7510 Pompano Beach Lionex 
(205) 837-7210 Schweber Hall-Mark (301) 964-0040 

Pioneer (619) 450-0454 (305) 971-9280 Gaithersburg 
(205) 837-9300 San Jose SI. Petersburg Pioneer Washington 

Schweber Anthem Electronics Hamilton! Avnet (301) 921-0660 
(205) 882-2200 (408) 295-4200 (813) 576-3930 Schweber 

ARIZONA Hall-Mark Winter Park (301) 840-5900 

Phoenix (408) 946-0900 Hamilton-Avnet MASSACHUSETTS 
Schweber Schweber (305) 628-3888 Bedford 
(602) 997-4874 (408) 946-7171 GEORGIA Schweber 

Tempe Sunnyvale Norcross (617) 275-5100 

Anthem Electronics Arrow Arrow Lexington 
(602) 966-6600 (408) 745-6600 (404) 449-8252 Pioneer Northeast 

Arrow Bell Industries Hamilton-Avnet (617) 861-9200 
(602) 968-4800 (408) 734-8570 (404) 447-7500 Peabody 
Bell Industries Hamilton! Avnet Pioneer Hamilton! Avnet 

(602) 966-7800 (408) 743-3355 (404) 448-1711 (617) 531-7430 

Hamilton! Avnet Thousand Oaks Schweber Wilmington 
(602) 231-5100 Bell Industries (404) 449-9170 Lionex 

CALIFORNIA 
(805) 499-6821 

ILLINOIS (617) 657-5170 

Canoga Park 
Tustin 

Bensenville Woburn 

Schweber 
Arrow 

Hamilton! Avnet Arrow 

(818) 999-4702 
(714) 838-5422 

(312) 860-7780 (617) 933-8130 

Chatsworth COLORADO Elk Grove Village MICHIGAN 
Anthem Electronics Aurora Bell Industries Grand Rapids 
(818) 700-1000 Arrow (303) 758-4585 (312) 640-1910 Arrow 
Arrow Englewood Pioneer (616) 243-0912 

(818) 701-7500 Anthem Electronics (312) 952-8440 Hamilton! Avnet 

Avnet Electronics (303) 790-4500 Schweber (616) 243-8805 
(818) 700-8668 Hamilton! Avnet (312) 364-3750 R-M Michigan 
Hamilton Electro Sales (303) 779-9998 Schaumberg (616) 531-9300 
(818) 700-0440 Wheatridge Arrow Livonia 

Costa Mesa Bell Industries (312) 397-3440 Hamilton! Avnet 
Avnet Electronics (303) 424-1985 Woodale (313) 522-4700 
(714) 754-6050 CONNECTICUT Hall-Mark Pioneer 
Hamilton Electro Sales Danbury (312) 860-3800 (313) 525-1800 
(714) 641-4159 Hamilton! Avnet INDIANA MINNESOTA 

Culver City (203) 797-2800 Carmel Bloomington 
Hamilton Electro Sales Schweber Hamilton! Avnet Hall-Mark 
(213) 558-2121 (203) 748-7080 (317) 844-9333 (612) 854-3223 

Garden Grove Meridian Indianapolis Edina 
Bell Industries Lionex Inc. Advent Arrow 
(714) 895-7801 (203) 237-2282 (317) 872-4910 (612) 830-1800 

Gardena Norwalk Arrow Schweber 
Bell Industries Pioneer Northeast (319) 395-7230 (612) 941-5280 
(213) 515-1800 (203) 853-1515 Graham Electronics Minnetonka 
Schweber Wallingford (317) 634-8202 Hamilton! Avnet 
(213) 327-8409 Arrow Pioneer (612) 932-0600 

Hayward (203) 265-7741 (317) 849-7300 Pioneer 
Arrow (415) 487-8416 FLORIDA IOWA (612) 935-5444 
Arrow (415) 487-4300 Altamonte Springs Cedar Rapids MISSOURI 

Irvine Pioneer Advent Electronics Earth City 
Anthem Electronics (305) 834-9090 
(714) 768-4444 (319) 363-0221 Hamilton! Avnet 

Schweber Arrow (314) 344-1200 
Schweber (305) 331-7555 
(714) 863-0200 

(319) 395-7230 Schweber 
Clearwater Bell Industries (314) 739-0526 

Ontario Arrow 
Hamilton! Avnet (714) 989-4602 

(319) 395-0730 SI. Louis 

Roseville 
(813) 576-8995 Hamilton! Avnet Arrow 
Hall-Mark (319) 362-4757 (314) 567-6888 

Bell Industries (813) 530-4543 
(916) 969-3100 Schweber NEW HAMPSHIRE 

Deerfield Beach (319) 373-1417 
Sacramento Arrow 

Manchester 

Hamilton! Avnet (305) 429-8200 KANSAS Arrow 

(916) 925-2216 Pioneer 
Lenexa (603) 668-6968 

Schweber (305) 428-8877 
Arrow Hamilton! Avnet 

(916) 929-9732 Flo Lauderdale 
(913) 541-9542 (603) 624-9400 

Hamilton! Avnet Overland Park Schweber 

(305) 971-2900 
Hamilton! Avnet (603) 625-2250 
(913) 888-8900 
Schweber 
(913) 492-2921 



NATIONAL SEMICONDUCTOR CORPORATION 
AUTHORIZED DISTRIBUTORS (Continued) 

NEW JERSEY Woodbury PENNSYLVANIA 
Cherry Hill Pioneer Horsham 

Hamilton/ Avnet (516) 921-8700 Lionex 
(609) 424-0100 NORTH CAROLINA (215) 443-5150 

Fairfield Charlotte Pioneer 
Arrow Pioneer (215) 674-4000 
(201) 575-5300 (704) 527-8188 Schweber 
Hamilton! Avnet Raleigh (215) 441-0600 
(201) 575-3390 Arrow Monroeville 
Lionex (919) 876-3132 Arrow 
(201) 227-7960 Hamilton! Avnet (412) 856-7000 
Schweber (919) 878-0810 Pittsburgh 
(201) 227-7880 Schweber CAM!RPC 

Marlton (919) 876-0000 (412) 782-3770 
Arrow Salem Hamilton! Avnet 
(609) 596-8000 Arrow (412) 281-4150 

Pine Brook (919) 725-8711 Pioneer 
Pioneer Northeast 

OHIO 
(412) 782-2300 

(201) 575-3510 
Centerville 

Schweber 

NEW MEXICO Arrow 
(412) 782-1600 

Albuquerque (513)435-5563 TEXAS 
Alliance Electronics Cleveland Addison 
(505) 292-3360 Hamilton! Avnet Quality Components 
Arrow (216) 831-3500 (214) 733-4300 
(505) 243-4566 Pioneer Austin 
Bell/Century (216) 587-3600 Arrow 
(505) 292-2700 Columbus (512) 835-4180 
Hamilton! Avnet Arrow Hamilton/ Avnet 
(505) 765-1500 (614) 885-8362 (512) 837-8911 

NEW YORK Dayton Pioneer 

Brookhaven Bell Industries (512) 835-4000 

Arrow (513) 772-1661 Quality Components 

(516) 924-0700 Hamilton! Avnet (512) 835-0220 

Buffalo (513) 439-6700 Schweber 

Summit Distributors Pioneer (512) 458-8253 

(716) 887-2800 (513) 236-9900 Carrollton 

Fairport Schweber Arrow 

Pioneer (513) 439-1800 (214) 380-6464 

(716) 381-7070 Highland Heights Dallas 

Farmingdale CAM!OHIO Hall-Mark 

Arrow (216) 461-4700 (214) 553-4300 

(516) 293-6363 Solon Pioneer 

Hauppauge Arrow (214) 386-7300 

Arrow (216) 248-3990 Schweber 

(516) 231-1000 Westerville (214) 661-5010 

Hamilton/ Avnet Hamilton! Avnet Houston 

(516) 434-7413 (614) 882-7004 Arrow 

Lionex OKLAHOMA 
(713) 530-4700 

(516) 273-1660 Tulsa 
Hamilton! Avnet 

Liverpool Arrow 
(713) 780-1771 

Arrow (918) 665-7700 
Pioneer 

(315) 545-0230 Quality Components 
(713) 988-5555 

Melville (918) 664-8812 
Irving 

Arrow Radio Inc. 
Hamilton! Avnet 

(516) 391-1300 (918) 587-9123 
(214) 659-4151 

Rochester Schweber 
Sugarland 

Arrow (918) 622-8000 
Quality Components 

(716) 427-0300 (713) 491-2255 

. Hamilton/ Avnet OREGON UTAH 
Beaverton (716) 475-9130 

Almac Electronics 
Salt Lake City 

Summit Electronics 
(503) 629-8090 

Anthem Electronics 
(716) 334-8110 (801) 973-8555 

Ronkonkoma Lake Oswego Arrow 
Arrow Anthem Electronics 

(801) 972-0404 
(503) 684-2661 (516) 467-1000 
Bell Industries 

Bell Industries 
Syracuse 

(503) 241-4115 
(801) 972-6969 

Hamilton! Avnet 
Hamilton! Avnet 

Hamilton/ Avnet 
(315) 437-2641 

(503) 635-7850 
(801) 972-4300 

Vestal 
Tigard Pioneer 

(607) 748-8211 Arrow 
(503) 684-1690 Westbury 

Hamilton! Avnet 
(516) 997-6868 
Schweber 
(516) 334-7474 

WASHINGTON 
Bellevue 

Almac Electronics 
(206) 643-9992 
Arrow 
(206) 643-4800 
Hamilton! Avnet 
(206) 453-5844 

Redmond 
Anthem Electronics 
(208) 881-0850 

WISCONSIN 
Brookfield 

Arrow 
(414) 792-0150 
Schweber 
(414) 784-9020 

Milwaukee 
Taylor Electric Co. 
(414) 241-4321 

New Berlin 
Hall-Mark 
(414) 761-3000 
Hamilton! Avnet 
(414) 784-4516 

Waukesha 
Bell Industries 
(414) 547-8879 

CANADA 
Western Provinces 

Calgary 
Hamilton! Avnet 
(403) 230-3586 
Zentronics 
(403) 272-1021 

Edmonton 
Zentronics 
(403) 463-3014 

Richmond 
Zentronics 
(604) 273-5575 

Winnipeg 
Zentronics 
(204) 775-8661 

Eastern Provinces 
Brampton 

Zentronics 
(416) 451-9600 

Doval 
Semad 
(514) 636-4614 

Markham 
Semad 
(416) 475-8500 

Missisauga 
Hamilton! Avnet 
(416) 677-7432 

Nepean 
Hamilton! Avnet 
(613) 226-1700 

Ottawa 
Semad 
(613) 729-6145 
Zentronics 
(613) 238-6411 

SI. Laurent 
Hamilton! Avnet 
(514) 331-6443 
Zentronics 
(514) 735-5361 

Waterloo 
Zentronics 
(519) 884-5700 



SALES OFFICES 

ALABAMA GEORGIA MISSOURI PENNSYLVANIA 
Huntsville Atlanta Kansas City Fl Washington 

(205) 533·1730 (404) 393·2626 (816) 941·3535 (215) 643-4910 

ARIZONA ILLINOIS St. Louis TEXAS 
Temple Schaumburg (314) 569·3103 Richardson 

(602) 966-4563 (312) 397·8777 NEW JERSEY (214) 690-4552 
Phoenix Arlington Heights Paramus (214) 669-4031 

(602) 244-0735 (312) 253·9440 (201) 599·0955 Austin 

CALIFORNIA INDIANA NEW YORK (512) 339·3085 

Santa Clara Carmel Fairport Houston 

(408) 730·3009 (317) 843·7160 (716) 425·1358 (713) 270-6141 

Roseville Indianapolis Syracuse UTAH 
(916) 969·5577 (317) 545·6441 (315) 463·1248 Salt Lake City 

Woodland Hills Fort Wayne Rochester (801) 261·5402 
(818) 888·2602 (219) 484-0722 (716) 461·5252 WASHINGTON 

Encino IOWA Poughkeepsie Bellevue 
(818) 990·4870 Cedar Rapids (914) 462·5600 (206) 453·9944 

Irvine (319) 395·0245 Melville (206) 454·4600 
(714) 250·1440 

MARYLAND 
Parallax Sales 

WISCONSIN Santa Ana 
Hanover 

(516) 351·1000 
Milwaukee (714) 954-0371 

(301) 796·8900 NORTH CAROLINA (414) 527·3800 
San Diego Cary 

(619) 279·0724 MASSACHUSETTS (919) 481·4311 CANADA 

COLORADO 
Burlington (919) 469·9323 Mississauga 

Englewood (617) 273·3170 
OHIO 

(416) 678·2920 

(303) 790·8090 (617) 270·0160 
Highland Heights 

Brampton 

Aurora MICHIGAN (216) 461-0191 
(416) 453-9121 

(303) 360·0955 W. Bloomfield Lachine 
(216) 442·1555 (514) 636-8525 

CONNECTICUT (313) 855-0166 Dayton Nepean 
Ridgefield MINNESOTA (513) 435·6886 (613) 596-0411 

(203) 431·8182 Bloomington (513) 435·0644 
PUERTO RICO 

FLORIDA (612) 854·8200 Worthington 
Puerto Nuevo 

No. Miami Beach (614) 451·2400 
(809) 792·9110 

(305) 947-0031 OREGON 
Sl Petersburg Beaverton 

(813) 821·2281 (503) 644·0304 
Orlando 

(305) 629·1720 
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