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August 1986

]
FAIRCHILD Revised March 2000

SEMICONDUCTOR ™

DM74LS00
Quad 2-Input NAND Gate

General Description

This device contains four independent gates each of which
performs the logic NAND function.

Ordering Code:

Order Number | Package Number Package Description
DM74LS00M M14A 14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-120, 0.150 Narrow
DM74LS00SJ M14D 14-Lead Small Outline Package (SOP), EIAJ TYPE Il, 5.3mm Wide
DM74LS00N N14A 14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide
Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.
Connection Diagram Function Table
Vee B4 A4 Y4 B3 Al Y3 Y=AB
14 13 IIZ 11 10 9 I& lnpUtS OUIpUI
A B Y
L L H
L H H
H L H
H H L

H = HIGH Logic Level
L = LOW Logic Level

]

et
=
=
=
=
=

Al Bt Y1 A2 B2 Y2 GND

© 2000 Fairchild Semiconductor Corporation DS006439 www.fairchildsemi.com
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DM74LS00

Absolute Maximum Ratingsote 1)

Supply Voltage N
Input Voltage N

0°C to +70°C
-65°C to +150°C

Operating Free Air Temperature Range

Note 1: The “Absolute Maximum Ratings” are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical
Characteristics tables are not guaranteed at the absolute maximum ratings.
The “Recommended Operating Conditions” table will define the conditions
for actual device operation.

Storage Temperature Range

Recommended Operating Conditions

Symbol Parameter Min Nom Max Units
Vee Supply Voltage 4.75 5 5.25 \%
Viy HIGH Level Input Voltage 2 \
Vi LOW Level Input Voltage 0.8 \
lon HIGH Level Output Current -0.4 mA
loL LOW Level Output Current 8 mA
Ta Free Air Operating Temperature 0 70 °C
Electrical Characteristics
over recommended operating free air temperature range (unless otherwise noted)

Symbol Parameter Conditions Min (sz 2 Max Units
\ Input Clamp Voltage Vce = Min, [} =-18 mA -1.5 \%
Vou HIGH Level Vee = Min, Igy = Max, 27 24 v

Output Voltage V)L = Max
VoL LOW Level Vee = Min, loL = Max, 035 05

Output Voltage Viy =Min \

loL =4 MA, V¢ = Min 0.25 0.4

I Input Current @ Max Input Voltage Vce = Max, V=7V 0.1 mA
[ HIGH Level Input Current Ve = Max, V,=2.7V 20 HA
I LOW Level Input Current Vee = Max, V= 0.4V -0.36 mA
los Short Circuit Output Current Ve = Max (Note 3) -20 -100 mA
lccH Supply Current with Outputs HIGH V¢ = Max 0.8 16 mA
lccL Supply Current with Outputs LOW Vce = Max 24 4.4 mA

Note 2: All typicals are at Vgc =5V, Tp =25°C.

Note 3: Not more than one output should be shorted at a time, and the duration should not exceed one second.

Switching Characteristics

at Ve =5V and Tp =25°C

R =2kQ
Symbol Parameter C_L=15pF C_ =50 pF Units
Min Max Min Max

toLH Propagation Delay Time 3 10 4 15 ns
LOW-to-HIGH Level Output

tpHL Propagation Delay Time 3 10 4 15 ns
HIGH-to-LOW Level Output

www.fairchildsemi.com




Physical Dimensions inches (millimeters) unless otherwise noted

0.226—0.244
{5.791-6.198)

LEAD NO. 1

IDENT

0.335-0.344
(8.509 —8.738)

0.010 pyax
0.250)

00040010

v (0.102-0.254)

0.150 -0.157
> @810-3.989)
0.053-0.069
0.010-0.020 .
{0.254—0.508 < > [ (1.346—1.753)
8° MAX TYP
ALL LEADS
* _J SEATING v
T PLANE T
0.008—0.010 gg;’;
{0.203-0.254) 0.016—0.050 {0-356)
TYP ALL LEADS 0.004 “ {0.406-1.270)
©0.102) TYP ALL LEADS

ALL LEAD TIPS

0.050
{1.270)
P

0.008
{0.203)

14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-120, 0.150 Narrow
Package Number M14A

N

f

0.014-0.020 yyp
{0.356—0.508)

M14A (HEV H)

www.fairchildsemi.com
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DM74LS00

Phys ical Dimensions inches (millimeters) unless otherwise noted (Continued)

102201 ————— =}

Tonlni U0 0T,

( | h 14 13 9 8

5.01TYP

I 5.3+0.1 927 TYP

|_||_|||_||_| MTYPHHUH 1

1 ALL LEAD TIPS _J
1.27TYP 08TYP

LAND PATTERN RECOMMENDATION

PIN #1 IDENT.

ALL LEAD TIPS SEE DETAIL A
2.1 MAX.— @ — 1.8<0.1 m—=
// N,

II
| |
‘\

_ K_._Jl

]
J 0.15+0.05 \__/ 0.15-0.25
1 27TYP 0 35-0.51

[$Jo12@[c]A]
DIMENSIONS ARE IN MILLIMETERS
GAGE PLANE

NOTES: - -025
A. CONFORMS TO EIAJ EDR-7320 REGISTRATION, 0-87TYP

ESTABLISHED IN DECEMBER, 1998.
B. DIMENSIONS ARE IN MILLIMETERS. 7
C. DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD

FLASH, AND TIE BAR EXTRUSIONS. 0.60+0.15

SEATING PLANE
1.25 —wt

M14DRevB1
DETAIL A

14-Lead Small Outline Package (SOP), EIAJ TYPE II, 5.3mm Wide
Package Number M14D

www.fairchildsemi.com 4




Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

0.740-0.770
“ (18.80—19.56)
0.090
> 288
[ [ () [ (0] (5] (6] ot
AREA
) /N 0.25040.010
O ./ (6.350 +0.254)
PIN NO. 1 PIN NO. 1
IDENT 3T (2] 2] 2] 5).6] L] IDENT
0.082 . 0.030 MAX
(2.337) (0.762) DEPTH
OPTION 1 0PTION 02
0.135+0.005 0.300 —0.320
- {3.429%0.127) o060 {7.620-8.128) 0.065
0.145-0.2 » TYP |l 4° TYP (1.651)
(3.683-5.080) (1.524) d OPTIONAL ’

A
Y

-

4 1 950!50 0.008-0.016 [,
0.020 R B 90°+£4° TYP P2 —»\ [ 0.203_0.406)
0.508
(MIN) 0.125-0.150 =T cwszoos

(3175-3.810) > = {.805%0.381) %
0.014-0.023 |l {7 112) =
.355-0.58) | | 210020010 MIN
oo 5020250
0.050:£0.010 +0.040
> {1.270—0.254) 0.325 015
+1,n1s)
3.2
< 554).381 N14A (REV F)

14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide
Package Number N14A

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

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

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

are9 ANVN induj-z pend 00ST72ZNA

which, (a) are intended for surgical implant into the
body, or (b) support or sustain life, and (c) whose failure
to perform when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the
user.

device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

www.fairchildsemi.com

www.fairchildsemi.com



May 1986

]
FAIRCHILD Revised March 2000

SEMICONDUCTOR ™

DM74LS02
Quad 2-Input NOR Gate

General Description

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

Ordering Code:

Order Number | Package Number Package Description
DM74LS02M M14A 14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-120, 0.150 Narrow
DM74LS02SJ M14D 14-Lead Small Outline Package (SOP), EIAJ TYPE Il, 5.3mm Wide
DM74LS02N N14A 14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide
Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.
Connection Diagram Function Table
Vi va B4 A %! 83 A3 Y=A+B
14 13 12 n |1ﬂ 9 8 |ﬂpUtS OUtpUt

Y

I r- >
I rmr I r|®m
r - r- I

H

H = HIGH Logic Level
L = LOW Logic Level

© 2000 Fairchild Semiconductor Corporation DS006441 www.fairchildsemi.com
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DM74LS02

Absolute Maximum Ratingsote 1)

Note 1: The “Absolute Maximum Ratings” are those values beyond which

Supply Voltage 1A% the safety of the device cannot be guaranteed. The device should not be

operated at these limits. The parametric values defined in the Electrical
Input Voltage w Characteristics tables are not guaranteed at the absolute maximum ratings.
Operating Free Air Temperature Range 0°C to +70°C The “Recommended Operating Conditions” table will define the conditions

Storage Temperature Range —65°C to +150°C  '° actual device operation.

Recommended Operating Conditions

Symbol Parameter Min Nom Max Units
Vee Supply Voltage 4.75 5 5.25 \
Viy HIGH Level Input Voltage 2 \Y
Vi LOW Level Input Voltage 0.8 \
lon HIGH Level Output Current -0.4 mA
loL LOW Level Output Current 8 mA
Ta Free Air Operating Temperature 0 70 °C

Electrical Characteristics

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

T
Symbol Parameter Conditions Min P Max Units
(Note 2)
\ Input Clamp Voltage Vce = Min, || =-18 mA -15 \
V HIGH Level Vee = Min, lgy = Max,
OH cc OH 27 34 v
Output Voltage V)L = Max
V, LOW Level Ve = Min, lg = Max,
oL cc : oL 0.35 05
Output Voltage Viy =Min \%
loL =4 MA, Ve = Min 0.25 0.4
I Input Current @ Max Input Voltage Vce = Max, V| =7V 0.1 mA
I HIGH Level Input Current Vee =Max, V,=2.7V 20 HA
I LOW Level Input Current Ve = Max, V), = 0.4V -0.40 mA
los Short Circuit Output Current Vcce = Max (Note 3) -20 -100 mA
lccH Supply Current with Outputs HIGH V¢ = Max 16 32 mA
lceL Supply Current with Outputs LOW Vee = Max 2.8 54 mA
Note 2: All typicals are at Voc =5V, Tp =25°C.
Note 3: Not more than one output should be shorted at a time, and the duration should not exceed one second.
Switching Characteristics
at Vee =5V and Tp = 25°C
R =2kQ
Symbol Parameter C_=15pF C_ =50 pF Units
Min Max Min Max
! Propagation Delay Time
PLH pag y 13 18 ns
LOW-to-HIGH Level Output
] Propagation Delay Time
PHL pag y 10 15 ns
HIGH-to-LOW Level Output

www.fairchildsemi.com 2




Physical Dimensions inches (millimeters) unless otherwise noted

0.226—0.244
{5.791-6.198)

LEAD NO. 1

IDENT

0.335-0.344
(8.509 —8.738)

0.010 pyax
0.250)

00040010

v (0.102-0.254)

0.150 -0.157
> @810-3.989)
0.053-0.069
0.010-0.020 .
{0.254—0.508 < > [ (1.346—1.753)
8° MAX TYP
ALL LEADS
* _J SEATING v
T PLANE T
0.008—0.010 gg;’;
{0.203-0.254) 0.016—0.050 {0-356)
TYP ALL LEADS 0.004 “ {0.406-1.270)
©0.102) TYP ALL LEADS

ALL LEAD TIPS

0.050
{1.270)
P

0.008
{0.203)

14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-120, 0.150 Narrow
Package Number M14A

N

f

0.014-0.020 yyp
{0.356—0.508)

M14A (HEV H)

www.fairchildsemi.com
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DM74LS02

Phys ical Dimensions inches (millimeters) unless otherwise noted (Continued)

102201 ————— =}

Tonlni U0 0T,

( | h 14 13 9 8

5.01TYP

I 5.3+0.1 927 TYP

|_||_|||_||_| MTYPHHUH 1

1 ALL LEAD TIPS _J
1.27TYP 08TYP

LAND PATTERN RECOMMENDATION

PIN #1 IDENT.

ALL LEAD TIPS SEE DETAIL A
2.1 MAX.— @ — 1.8<0.1 m—=
// N,

II
| |
‘\

_ K_._Jl

]
J 0.15+0.05 \__/ 0.15-0.25
1 27TYP 0 35-0.51

[$Jo12@[c]A]
DIMENSIONS ARE IN MILLIMETERS
GAGE PLANE

NOTES: - -025
A. CONFORMS TO EIAJ EDR-7320 REGISTRATION, 0-87TYP

ESTABLISHED IN DECEMBER, 1998.
B. DIMENSIONS ARE IN MILLIMETERS. 7
C. DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD

FLASH, AND TIE BAR EXTRUSIONS. 0.60+0.15

SEATING PLANE
1.25 —wt

M14DRevB1
DETAIL A

14-Lead Small Outline Package (SOP), EIAJ TYPE II, 5.3mm Wide
Package Number M14D

www.fairchildsemi.com 4




Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

0.740-0.770
“ (18.80—19.56)
0.090
> 288
[ [ () [ (0] (5] (6] ot
AREA
) /N 0.25040.010
O ./ (6.350 +0.254)
PIN NO. 1 PIN NO. 1
IDENT 3T (2] 2] 2] 5).6] L] IDENT
0.082 . 0.030 MAX
(2.337) (0.762) DEPTH
OPTION 1 0PTION 02
0.135+0.005 0.300 —0.320
- {3.429%0.127) o060 {7.620-8.128) 0.065
0.145-0.2 » TYP |l 4° TYP (1.651)
(3.683-5.080) (1.524) d OPTIONAL ’

A
Y

-

4 1 950!50 0.008-0.016 [,
0.020 R B 90°+£4° TYP < —» | {0,203 —0.406)
0.508
(MIN) 0.125-0.150 =T cwszoos

(3175-3.810) > = {.805%0.381) %
0.014-0.023 {7 112) =
03560566 SR B R F2 V1) M
oot 0L
0.05040.010 +0.040
> {1.270—0.254) 0.325 015
+1,ms)
3.2
< 554).381 N14A (REV F)

14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide
Package Number N14A

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

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

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

a1e9 YON indul-gz pend z0S1v.NA

which, (a) are intended for surgical implant into the
body, or (b) support or sustain life, and (c) whose failure
to perform when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the
user.

device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

www.fairchildsemi.com

www.fairchildsemi.com
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FAIRCHILD

SEMICONDUCTOR ™

DM74LS04

Hex Inverting Gates

General Description

This device contains six independent gates each of which

performs the logic INVERT function.

August 1986
Revised March 2000

Ordering Code:

Order Number | Package Number Package Description
DM74LS04M M14A 14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-120, 0.150 Narrow
DM74LS04SJ M14D 14-Lead Small Outline Package (SOP), EIAJ TYPE Il, 5.3mm Wide
DM74LS04N N14A 14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.

Function Table

Connection Diagram

Y=A
Vee AB 3 AB Y5 A4 Y4
14 |13 |12 |11 Im |9 |s Input Output
A Y
L H
H L
H = HIGH Logic Level
L = LOW Logic Level
|1 Iz |3 |4 |5 |s I7
Al Y1 A2 Y2 Al Y3 GND

© 2000 Fairchild Semiconductor Corporation DS006345

www.fairchildsemi.com
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DM74LS04

Absolute Maximum Ratingsote 1)

Note 1: The “Absolute Maximum Ratings” are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical
Characteristics tables are not guaranteed at the absolute maximum ratings.
The “Recommended Operating Conditions” table will define the conditions
for actual device operation.

N

7w

0°C to +70°C
-65°C to +150°C

Supply Voltage

Input Voltage

Operating Free Air Temperature Range
Storage Temperature Range

Recommended Operating Conditions

Symbol Parameter Min Nom Max Units
Vee Supply Voltage 4.75 5 5.25 \%
Vin HIGH Level Input Voltage 2 \Y
ViL LOW Level Input Voltage 0.8 \Y
lon HIGH Level Output Current -0.4 mA
loL LOW Level Output Current 8 mA
Ta Free Air Operating Temperature 0 70 °C

Electrical Characteristics

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

Symbol Parameter Conditions Min (sz 2 Max Units
\ Input Clamp Voltage Vce = Min, [} =-18 mA -1.5 \%
V HIGH Level Ve = Min, oy = Max,

- Output Voltage V,T_C: Max - 27 34 v
VoL LOW Level Vee = Min, loL = Max, 035 05

Output Voltage Viy =Min \
loL =4 MA, V¢ = Min 0.25 0.4
I Input Current @ Max Vce = Max, V=7V 0.1 mA
Input Voltage

I HIGH Level Input Current Vee = Max, V=27V 20 pA
IR LOW Level Input Current Vce = Max, V= 0.4V -0.36 mA
los Short Circuit Output Current Vcc = Max (Note 3) -20 -100 mA
lccH Supply Current with Outputs HIGH Ve = Max 12 24 mA
lccL Supply Current with Outputs LOW Ve = Max 3.6 6.6 mA

Note 2: All typicals are at Voc =5V, Tp =25°C.

Note 3: Not more than one output should be shorted at a time, and the duration should not exceed one second.

Switching Characteristics

at Ve =5V and T, =25°C

R =2kQ
Symbol Parameter C_ =15pF C_ =50 pF Units
Min Max Min Max
tpLH Propagation Delay Time 3 10 4 15 ns
LOW-to-HIGH Level Output
tpHL Propagation Delay Time 3 10 4 15 ns
HIGH-to-LOW Level Output

www.fairchildsemi.com 2




Physical Dimensions inches (millimeters) unless otherwise noted

0.150-0.157
{3.810-3.988)
0.010-0.020 .
0.25a—0.508) <** ™
8° MAX TYP
ALL LEADS
0.008-0.010 T
{0.203-0.250) 0.016-0.050
TYP ALL LEADS I {0.406—1.270)
Tz TYP ALL LEADS

©102)
ALL LEAD TIPS

0.228-0.244
{5.791-6.198)

LEAD NO. 1 /i
IDENT

0.053 -0.069
(1.346—1.753)

SEATING

PLANE T

0.335-0.344

14 13

(8.509—8.738)

12

AAABARA

1 10 9 8

i/

30°

=<0

0.010 yax
(0.259)

0.004—0.010
(0.102-0.254)

‘::*

0.014-0.020 1yp
" {0.356—0.508)

N

—| [ = TYP

(0.203)
MI4A (REV H)

14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-120, 0.150 Narrow

Package Number M14A

www.fairchildsemi.com
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DM74LS04

Phys ical Dimensions inches (millimeters) unless otherwise noted (Continued)

102201 ————— =}

Tonlni U0 0T,

( | h 14 13 9 8

5.01TYP

| 5.30.1 927 TYP

|_||_|||_||_| MTYPHHUH 1

1 ALL LEAD TIPS _J
1.27TYP 08TYP

LAND PATTERN RECOMMENDATION

PIN #1 IDENT.

ALL LEAD TIPS SEE DETAIL A
2.1 MAX.— @ — 1.8<0.1 m—=
// N,

II
| |
‘\

_ K_._Jl

]
J 0.15+0.05 \__/ 0.15-0.25
1 27TYP 0 35-0.51

[$Jo12@[c]A]
DIMENSIONS ARE IN MILLIMETERS
GAGE PLANE

NOTES: - -025
A. CONFORMS TO EIAJ EDR-7320 REGISTRATION, 0-87TYP

ESTABLISHED IN DECEMBER, 1998.
B. DIMENSIONS ARE IN MILLIMETERS. 7
C. DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD

FLASH, AND TIE BAR EXTRUSIONS. 0.60+0.15

SEATING PLANE
1.25 —wt

M14DRevB1
DETAIL A

14-Lead Small Outline Package (SOP), EIAJ TYPE II, 5.3mm Wide
Package Number M14D

www.fairchildsemi.com 4




Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

|-

(18.80—19.56)

[14] [13] [1z] [] [io] [5] [fe]

0.740-0.770

—

< 0
(2.286)

)

PINNO. 1

/

0.2500.010

N
~

(6.350 +0.254)

0.092 DIA

e~ LTI

0.030 mAX

(2.337) (0.762) DEPTH

0.1350.005
{3.429£0.127)

0.145—-0.200
{3.683—5.080)

OPTION 1

0.060

[~ 15225 TYP /7\ |

A

-

Y

+ [
0.020

(0.508) “
MmN _0.125—0.150

{3.175—3.810)
0.014-0.023
{0.356 —0.584)

TYP —> | [-—

[

‘ —- |
— -

4° TYP
OPTIONAL

90° +4° TYP

0.075+0.015
{1.905£0.381)

0.100 +0.010

{2.540£0.254)

0.050£0.010
(1.270 -0.254)

OPTION 02

0.300-0.320
(7.620—8.128) 0.065

0.008 —0.016 Yp
(0.203 —0.406)

0.280

|7 112)—>|
MIN

+0.040
—0.015

+1.016
<8'255 »0.381)

0.325

N14A (REV F)

14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide

Package Number N14A

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

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

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the
body, or (b) support or sustain life, and (c) whose failure
to perform when properly used in accordance with

instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the

user.

2. A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

www.fairchildsemi.com

www.fairchildsemi.com
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I
FAIRCHILD

SEMICONDUCTOR ™

DM74LS08
Quad 2-Input AND Gates

General Description

This device contains four independent gates each of which
performs the logic AND function.

August 1986
Revised March 2000

Ordering Code:

Order Number

Package Number

Package Description

DM74LS08M M14A 14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-120, 0.150 Narrow
DM74LS08SJ M14D 14-Lead Small Outline Package (SOP), EIAJ TYPE Il, 5.3mm Wide
DM74LS08N N14A 14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.

Connection Diagram

Function Table

. Y =AB
Vee 84 Aa va 83 A3 V3
Inputs Output
14 13 |12 1" |10 9 8 P P
A B Y
L L L
L H L
H L L
H H H
H = HIGH Logic Level
L = LOW Logic Level
1 Iz lz a 5 § 7
Al 81 \Z A2 82 v2 GND

© 2000 Fairchild Semiconductor Corporation

DS006347 www.fairchildsemi.com
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DM74LS08

Absolute Maximum Ratingsote 1)

Supply Voltage N
Input Voltage N

0°C to +70°C
-65°C to +150°C

Operating Free Air Temperature Range

Note 1: The “Absolute Maximum Ratings” are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical
Characteristics tables are not guaranteed at the absolute maximum ratings.
The “Recommended Operating Conditions” table will define the conditions
for actual device operation.

Storage Temperature Range

Recommended Operating Conditions

Symbol Parameter Min Nom Max Units
Vee Supply Voltage 4.75 5 5.25 \%
Viy HIGH Level Input Voltage 2 \
Vi LOW Level Input Voltage 0.8 \
lon HIGH Level Output Current -0.4 mA
loL LOW Level Output Current 8 mA
Ta Free Air Operating Temperature 0 70 °C
Electrical Characteristics
over recommended operating free air temperature range (unless otherwise noted)

Symbol Parameter Conditions Min (sz 2 Max Units
\ Input Clamp Voltage Vce = Min, [} =-18 mA -1.5 \%
Vou HIGH Level Vee = Min, lon = Max, 27 24 v

Output Voltage Vi =Min
VoL LOW Level Ve = Min, lg. = Max, 035 05

Output Voltage V)L = Max \%

loL =4 MA, V¢ = Min 0.25 0.4

I Input Current @ Max Input Voltage Vce = Max, V=7V 0.1 mA
[ HIGH Level Input Current Ve = Max, V,=2.7V 20 HA
I LOW Level Input Current Vee = Max, V= 0.4V -0.36 mA
los Short Circuit Output Current Ve = Max (Note 3) -20 -100 mA
lccH Supply Current with Outputs HIGH V¢ = Max 24 4.8 mA
lccL Supply Current with Outputs LOW Vce = Max 4.4 8.8 mA

Switching Characteristics

at Voo =5V and Ty =25°C

R_=2kQ
Symbol Parameter C_=15pF C_ =50 pF Units
Min Max Min Max

tpLH Propagation Delay Time 4 13 6 18 ns
LOW-to-HIGH Level Output

tpHL Propagation Delay Time 3 1 s 18 ns
HIGH-to-LOW Level Output

Note 2: All typicals are at Vec =5V, Tp = 25°C.

Note 3: Not more than one output should be shorted at a time, and the duration should not exceed one second.

www.fairchildsemi.com 2



Physical Dimensions inches (millimeters) unless otherwise noted

0.226—0.244
{5.791-6.198)

LEAD NO. 1

IDENT

0.335-0.344
(8.509 —8.738)

0.010 pyax
0.250)

00040010

v (0.102-0.254)

0.150 -0.157
> @810-3.989)
0.053-0.069
0.010-0.020 .
{0.254—0.508 < > [ (1.346—1.753)
8° MAX TYP
ALL LEADS
* _J SEATING v
T PLANE T
0.008—0.010 gg;’;
{0.203-0.254) 0.016—0.050 {0-356)
TYP ALL LEADS 0.004 “ {0.406-1.270)
©0.102) TYP ALL LEADS

ALL LEAD TIPS

0.050
{1.270)
P

0.008
{0.203)

14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-120, 0.150 Narrow
Package Number M14A

N

f

0.014-0.020 yyp
{0.356—0.508)

M14A (HEV H)

www.fairchildsemi.com
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DM74LS08

Phys ical Dimensions inches (millimeters) unless otherwise noted (Continued)

102201 ————— =}

Tonlni U0 0T,

( | h 14 13 9 8

5.01TYP

I 5.3+0.1 927 TYP

|_||_|||_||_| MTYPHHUH 1

1 ALL LEAD TIPS _J
1.27TYP 08TYP

LAND PATTERN RECOMMENDATION

PIN #1 IDENT.

ALL LEAD TIPS SEE DETAIL A
2.1 MAX.— @ — 1.8<0.1 m—=
// N,

II
| |
‘\

_ K_._Jl

]
J 0.15+0.05 \__/ 0.15-0.25
1 27TYP 0 35-0.51

[$Jo12@[c]A]
DIMENSIONS ARE IN MILLIMETERS
GAGE PLANE

NOTES: - -025
A. CONFORMS TO EIAJ EDR-7320 REGISTRATION, 0-87TYP

ESTABLISHED IN DECEMBER, 1998.
B. DIMENSIONS ARE IN MILLIMETERS. 7
C. DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD

FLASH, AND TIE BAR EXTRUSIONS. 0.60+0.15

SEATING PLANE
1.25 —wt

M14DRevB1
DETAIL A

14-Lead Small Outline Package (SOP), EIAJ TYPE II, 5.3mm Wide
Package Number M14D

www.fairchildsemi.com 4




Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

PINNO. 1

IDENT

0.135
{3.420

|-

(18.80—19.56)

[14] [13] [1z] [] [io] [5] [fe]

0.740-0.770

—

—

< 0
(2.286)

)

/

0.2500.010

N
~

(6.350 +0.254)

0.092
0 DA
2.337)

+0.005

10.127)

0.145—-0.200
{3.683—5.080)

T [2] [3] [4] [

0.030 MAX
(0.762) DEPTH

OPTION 1

0.060

A
Y

-

4

0.020
(0.508)

MmN 0125

A

—0.150

—3.810)

3175

0.014-0.023
{0.356 —0.584)

TYP —> | [-—

[

(1.524) A /'\ I~

‘ —- |
— -

{2.540£0.254)

0.050£0.010
(1.270 -0.254)

4° TYP
OPTIONAL

90° +4° TYP

0.075+0.015
{1.905£0.381)

0.100 +0.010

OPTION 02

0.300-0.320
(7.620—8.128) 0.065

0.008 —0.016 Yp
(0.203 —0.406)

0.280
|7 112)—>|
MIN

+0.040
—0.015

+1.016
<8'255 »0.381)

0.325

N14A (REV F)

14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide

Package Number N14A

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POL

ICY

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

1. Life support devices or systems are devices or systems

2. A critical component in any component of a life support

which, (a) are intended for surgical implant into the
body, or (b) support or sustain life, and (c) whose failure
to perform when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the
user.

device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

www.fairchildsemi.com

www.fairchildsemi.com
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August 1986

]
FAIRCHILD Revised March 2000

SEMICONDUCTOR ™

DM74LS10
Triple 3-Input NAND Gate

General Description

This device contains three independent gates each of
which performs the logic NAND function.

Ordering Code:

Order Number | Package Number Package Description
DM74LS10M M14A 14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-120, 0.150 Narrow
DM74LS10N N14A 14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide
Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.
Connection Diagram Function Table
Vee [ V1 c3 B3 A3 Y3 Y =ABC
|14 13 I1z I 10 Ig Ia Inputs Output
A B C Y
X X L H
X L X H
L X X H
H H L

C H
H = HIGH Logic Level
L = LOW Logic Level
| ] X = Either LOW or HIGH Logic Level

Al B1 A2 B2 c2 Y2 GND

© 2000 Fairchild Semiconductor Corporation DS006349 www.fairchildsemi.com
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DM74LS10

Absolute Maximum Ratingsote 1)

N
7w
0°C to +70°C

Supply Voltage
Input Voltage
Operating Free Air Temperature Range

Note 1: The “Absolute Maximum Ratings” are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical
Characteristics tables are not guaranteed at the absolute maximum ratings.
The “Recommended Operating Conditions” table will define the conditions
for actual device operation.

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

Recommended Operating Conditions

Symbol Parameter Min Nom Max Units
Vee Supply Voltage 4.75 5 5.25 \%
Viy HIGH Level Input Voltage 2 \Y
Vi LOW Level Input Voltage 0.8 \Y
lon HIGH Level Output Current -0.4 mA
loL LOW Level Output Current 8 mA
Ta Free Air Operating Temperature 0 70 °C

Electrical Characteristics

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

Symbol Parameter Conditions Min (sz 2 Max Units
\ Input Clamp Voltage Vce = Min, [} =-18 mA -1.5 \%
Vou HIGH Level Vee = Min, Igy = Max, 27 24 v

Output Voltage V)L = Max
VoL LOW Level Vee = Min, loL = Max, 035 05

Output Voltage Viy =Min \

loL =4 MA, V¢ = Min 0.25 0.4

I Input Current @ Max Input Voltage Vce = Max, V=7V 0.1 mA
[ HIGH Level Input Current Ve = Max, V,=2.7V 20 HA
I LOW Level Input Current Vee = Max, V= 0.4V -0.36 mA
los Short Circuit Output Current Ve = Max (Note 3) -20 -100 mA
lccH Supply Current with Outputs High V¢ = Max 0.6 12 mA
lccL Supply Current with Outputs Low Vee = Max 1.8 33 mA

Note 2: All typicals are at Vgc =5V, Tp =25°C.

Note 3: Not more than one output should be shorted at a time, and the duration should not exceed one second.

Switching Characteristics

at Ve =5V and Tp =25°C
RL=2kQ
Symbol Parameter C =15pF C_=50pF Units
Min Max Min Max

toLH Propagation Delay Time 3 10 4 15 ns
LOW-to-HIGH Level Output

tpHL Propagation Delay Time 3 10 4 15 ns
HIGH-to-LOW Level Output

www.fairchildsemi.com 2




Physical Dimensions inches (millimeters) unless otherwise noted

0.226—0.244
{5.791-6.198)

LEAD NO. 1

IDENT

0.335-0.344
(8.509 —8.738)

0.010 pyax
0.250)

00040010

v (0.102-0.254)

0.150 -0.157
> @810-3.989)
0.053-0.069
0.010-0.020 .
{0.254—0.508 < > [ (1.346—1.753)
8° MAX TYP
ALL LEADS
* _J SEATING v
T PLANE T
0.008—0.010 gg;’;
{0.203-0.254) 0.016—0.050 {0-356)
TYP ALL LEADS 0.004 “ {0.406-1.270)
©0.102) TYP ALL LEADS

ALL LEAD TIPS

0.050
{1.270)
P

0.008
{0.203)

14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-120, 0.150 Narrow
Package Number M14A

N

f

0.014-0.020 yyp
{0.356—0.508)

M14A (HEV H)

www.fairchildsemi.com
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DM74LS10 Triple 3-Input NAND Gate

Phys ical Dimensions inches (millimeters) unless otherwise noted (Continued)

-

0.740-0.770
(18.80 —19.56)

—»]

[1a] [33] [1e] [w] [o] [3] [k]

—

< D00
(2.286)

PINNO. 1

0.25010.010

D
L/

(6.3500.254)

@) A

IDENT

0.092
DIA
(2.337)

0.135+0.005
(3.420%0.127)
0.145 —0.200
(3.683 —5.080)

LT 2] 3] [4] 5

0.030 MAX
{0.762) DEPTH

OPTION 1

0.060 1vo
(1.528)

ol

A

€ 4° TYP
OPTIONAL

A
Y j—‘_

0.020 Y
{0.508)

MmN 0.125-0.150

{3.175—3.810)

0.014—0.023
{0.356 —0.584)

TYP —| -

| ]
—
—
0.050£0.010
(1.270 -0.254)

90° +4° TYP
0.075£0.015
{1.905£0.381)

0.100 £0.010
{2.540+0.254)

INDEX
AREA

PIN NO. 1
IDENT

OPTION 02

0.300-0.320
(7.620 —8.128)

‘ \_
4

95° +5°
-

0.008-0.016

—o 2= Typ
{0203 —0.406)

>

0.280
{7 112)—>|
MIN

|
+0.040
0328 i
+1.016
(b5 0 1)

N14A (REV F)

14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and

Package Number N14A

Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the
body, or (b) support or sustain life, and (c) whose failure
to perform when properly used in accordance with

instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the

user.

2. A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

www.fairchildsemi.com

www.fairchildsemi.com




LENESAS
HD74LS32

Quadruple 2-input Positive OR Gate

REJO3D0405-0200

Rev.2.00
Feb.18.2005
Features
e Ordering Information
Package Code Package Taping Abbreviation
Part Name Package Type (Previous Code) Abbreviation (Quantity)
. PRDP0014AB-B
HD74LS32P DILP-14 pin (DP-14AV) P —
. PRSP0014DF-B
HD74LS32FPEL SOP-14 pin (JEITA) (FP-14DAV) FP EL (2,000 pcs/reel)

Note: Please consult the sales office for the above package availability.

Pin Arrangement

N
1A [1] 14] Veo
ToT
KT
2a [ 4] 1] av
28 EE 10| 38
2v [6] @E 3A
GND [ 7] 8] av

(Top view)

Rev.2.00, Feb.18.2005, page 1 of 4
RENESAS



HD74L.S32

Circuit Schematic (1/4)

O VCC
éZOk 20k éllk éSk é?S
Inputs
A o -« : f[ -
T
)
B o 1< N AN Output
AWV oY
45k
Yy y Y =15k 3k n
o GND
Absolute Maximum Ratings
Item Symbol Ratings Unit
Supply voltage Vee 7 \%
Input voltage ViN 7 \%
Power dissipation P+ 400 mwW
Storage temperature Tstg —65 to +150 °C
Note: Voltage value, unless otherwise noted, are with respect to network ground terminal.
Recommended Operating Conditions
Item Symbol Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \%
I — — —400 A
Output current on b
loL — — 8 mA
Operating temperature Topr =20 25 75 °C

Rev.2.00, Feb.18.2005, page 2 of 4
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HD74L.S32

Electrical Characteristics

(Ta=—-20t0 +75 °C)

Item Symbol min. typ.* max. Unit Condition

Vin 2.0 — — \%
Input voltage

Vi — — 0.8 \%

VOH 2.7 — — \Y Vcc =4.75 V, V|H =2 V, IOH =-400 HA
Output voltage — — 0.5 lo.=8 mA

P g VoL Vv = Vec =475V, ViL= 0.8V
—_ —_ 0.4 loo=4 mA

I — — 20 HA Vec=5.25V,V, =27V

Input current I — — -0.4 mA Vee=5.25V,V, =04V
I — — 0.1 mA Vee=5.25V,Vi =7V

Short-circuit output _
current los -20 — -100 mA Vec=5.25V

lcch — 3.1 6.2 mA Vec=5.25V
Supply current

lccL — 4.9 9.8 mA Vece=5.25V
Input clamp voltage Vik — — -15 \% Veec =475V, Iy =-18 mA
Note: *Vcc =5V, Ta=25°C
Switching Characteristics

(Vcc=5V, Ta=25°C)
Item Symbol min. typ. max. Unit Condition
. . t — 14 22 ns
Propagation delay time PLA CL=15pF, RL=2kQ
tpHL — 14 22 ns

Note:
0100)".

Refer to Test Circuit and Waveform of the Common Item "TTL Common Matter (Document No.: REJ27D0005-

Rev.2.00, Feb.18.2005, page 3 of 4
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HD74L.S32

Package Dimensions

JEITA Package Code | RENESAS Code | Previous Code [ mAsS[Typ] |
P-DIP14-6.3x19.2-2.54 | PRDP0014AB-B | DP-14AV | 0.97g |
D

1 1 1 1 1 1

O

) @ )
1 7
bs
z
\ Reference Dimension in Millimeters
Symbol Min Nom Max
—— —— <
- ey — | 762 —_—
<<
D — | 192 | 2032
E —_— 6.3 74
A — | — | 508
o
Ay 0.51 — | —
by 0.40 0.48 056
e bp 2] c ba —_— 1.30 —_—
¢ 0.19 0.25 031
[
0 0° — | 15
e 229 254 279
— | — | 239
(Ni/Pd/Au plating ) L 254 —_ —_
JEITA Package Code | RENESAS Code | Previous Code [ MASS[Typ] |
P-SOP14-5.5x10.06-1.27 | PRSP0014DF-B | FP-14DAV | 0.23g |
NOTE)
1. DIMENSIONS"™*1 (Nom)"AND"*2"
< DO NOT INCLUDE MOLD FLASH.
2. DIMENSION"*3"'DOES NOT
INCLUDE TRIM OFFSET.
14 8
O .
) w
| T ol
Index mark Reference Dimension in Millimeters
Symbol Min Nom Max
Terminal cross section D — | 1006 | 105
H H H H H H (Ni/Pd/Au plating ) E | — |50 | —
A
1 7 2
[ AL 0.00 0.10 0.20
-
lZud ] by Px A T o
L by 0.34 0.40 0.46
by | — | — | —
c 015 0.20 025
Ci — — —
h\ o o
) 0 0 — 8
\ \ He | 750 | 780 | 800
\ = =
\7 0 le] | — | 27 | —
< A_L_? X — | — | 012
y — | — | o015
Detail F z — | — | 12
L 050 0.70 0.90
Ly | — | 115 —

Rev.2.00, Feb.18.2005, page 4 of 4
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RenesaSTeChnOIOgy Corp. Sales Strategic Planning Div.  Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan

Keep safety first in your circuit designs!

1.

Renesas Technology Corp. puts the maximum effort into making semiconductor products better and more reliable, but there is always the possibility that trouble
may occur with them. Trouble with semiconductors may lead to personal injury, fire or property damage.

Remember to give due consideration to safety when making your circuit designs, with appropriate measures such as (i) placement of substitutive, auxiliary circuits,
(ii) use of nonflammable material or (iii) prevention against any malfunction or mishap.

Notes regarding these materials
1. These materials are intended as a reference to assist our customers in the selection of the Renesas Technology Corp. product best suited to the customer's

~No

application; they do not convey any license under any intellectual property rights, or any other rights, belonging to Renesas Technology Corp. or a third party.

. Renesas Technology Corp. assumes no responsibility for any damage, or infringement of any third-party's rights, originating in the use of any product data,

diagrams, charts, programs, algorithms, or circuit application examples contained in these materials.

. All information contained in these materials, including product data, diagrams, charts, programs and algorithms represents information on products at the time of

publication of these materials, and are subject to change by Renesas Technology Corp. without notice due to product improvements or other reasons. Itis
therefore recommended that customers contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor for the latest product
information before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.

Renesas Technology Corp. assumes no responsibility for any damage, liability, or other loss rising from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corp. by various means, including the Renesas Technology Corp. Semiconductor
home page (http://www.renesas.com).

. When using any or all of the information contained in these materials, including product data, diagrams, charts, programs, and algorithms, please be sure to

evaluate all information as a total system before making a final decision on the applicability of the information and products. Renesas Technology Corp. assumes
no responsibility for any damage, liability or other loss resulting from the information contained herein.

. Renesas Technology Corp. semiconductors are not designed or manufactured for use in a device or system that is used under circumstances in which human life

is potentially at stake. Please contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor when considering the use of a
product contained herein for any specific purposes, such as apparatus or systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater
use.

. The prior written approval of Renesas Technology Corp. is necessary to reprint or reproduce in whole or in part these materials.
. If these products or technologies are subject to the Japanese export control restrictions, they must be exported under a license from the Japanese government and

cannot be imported into a country other than the approved destination.
Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the country of destination is prohibited.

. Please contact Renesas Technology Corp. for further details on these materials or the products contained therein.
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http://www.renesas.com

Refer to "http://lwww.renesas.com/en/network" for the latest and detailed information.

Renesas Technology America, Inc.
450 Holger Way, San Jose, CA 95134-1368, U.S.A
Tel: <1> (408) 382-7500, Fax: <1> (408) 382-7501

Renesas Technology Europe Limited
Dukes Meadow, Millboard Road, Bourne End, Buckinghamshire, SL8 5FH, U.K.
Tel: <44> (1628) 585-100, Fax: <44> (1628) 585-900

Renesas Technology Hong Kong Ltd.
7th Floor, North Tower, World Finance Centre, Harbour City, 1 Canton Road, Tsimshatsui, Kowloon, Hong Kong
Tel: <852> 2265-6688, Fax: <852> 2730-6071

Renesas Technology Taiwan Co., Ltd.
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LENESAS

HD74LS73A

Dual J-K Flip-Flops (with Clear)

REJ03D0414-0300
Rev.3.00
Jul.22.2005

Features

e Ordering Information

Package Code Package Taping Abbreviation
Part Name Package Type (Previous Code) Abbreviation (Quantity)
. PRDPO0O014AB-B
HD74LS73AP DILP-14 pin (DP-14AV) P —
. PRSP0014DE-A
HD74LS73ARPEL | SOP-14 pin (JEDEC) (FP-14DNV) RP EL (2,500 pcs/reel)
Note: Please consult the sales office for the above package availability.

Pin Arrangement

@)
~

1CLR

~

I
e
-

Ql

C

CK

Ql

Q

[~] [o] [or] [#] [e] ] [-]

CLR
O

(Top view)

(=] [e] [a] [2] [R] [a] [2]

1J
1Q
1Q
GND
2K
2Q

Function Table

Inputs Outputs

Clear Clock J K Q Q
L X X X L H
H ! L L Qo Qo
H 1 H L H L
H 1 L H L H
H ! H H Toggle
H H X X Qo Qo

H; high level, L; low level, X; irrelevant, | ; transition from high to low level,

Qo; level of Q before the indicated steady-state input conditions were established.
Qo; complement of Qo or level of Q before the indicated steady-state input conditions were established.
Toggle; each output changes to the complement of its previous level on each active transition indicated by 1.
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HD74LS73A

Block Diagram (1/2)

o Clear
K J
(o)
Clock
Absolute Maximum Ratings
Item Symbol Ratings Unit
Supply voltage Vce 7 \%
Input voltage ViN 7 \%
Power dissipation P+ 400 mw
Storage temperature Tstg —65 to +150 °C
Note: Voltage value, unless otherwise noted, are with respect to network ground terminal.
Recommended Operating Conditions
Item Symbol Min Typ Max Unit
Supply voltage Vce 4.75 5.00 5.25 \%
I — — —400
Output current on WA
loL — — 8 mA
Operating temperature Topr -20 25 75 °C
Clock frequency felock 0 — 30 MHz
t i 20 — —
Pulse width w (Clock High) ns
tw (Clear Low) 25 — —
tsu (H 20! — —
Setup time St (" Date) ns
tsu (“L” Data) 20! — _
Hold time th (o] — — ns

Note: |; The arrow indicates the falling edge.
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Electrical Characteristics

(Ta=-20to +75°C)

Item Symbol min. typ.* | max. Unit Condition
ViH 2.0 — — \Y,
Input voltage
Vi — — 0.8 \%
Vou 27 . . Vv Vec=4.75V,Vy=2V,V, =08V,
Output voltage lon = 400 pA
VoL — — 0.5 v lo. =8 mA Vec=4.75V,Viu=2V,
— —_ 0.4 lo. =4 mA V=08V
J, K — — 20
Clear liH — — 60 HA Vec=5.25V,V,=2.7V
Clock — — 80
J, K — — -0.4
Input current Clear I — — -0.8 MA | Vec=5.25V,V,=04V
Clock — — -0.8
J, K — — 0.1
Clear I — — 0.3 mMA | Vec=525V,V, =7V
Clock — — 0.4
Short-circuit output current los -20 — -100 mA | Vcc=5.25V
Supply current** lcc — 4 6 mA | Vec=5.25V
Input clamp voltage Vik — — -1.5 \% Vec =475V, In=-18 mA

Notes: * Vec =5V, Ta=25°C

** With all outputs open, lcc is measured with the Q and Q outputs high in turn. At time of measurement, the

clock input is founded.

Switching Characteristics

(Vec =5V, Ta=25°C)

Item Symbol Inputs | Outputs | min. typ. | max. | Unit Condition
Maximum clock frequency frnax 30 45 — MHz
. . teLH Clear — — 15 20 ns CL=15pF, RL.=2kQ
Propagation delay time ,Q
bad Y teHL Clock N — 15 20 ns
Timing Definition
tw
3V
1.3V \1 3V / 1.3V
Clock oV
, tsu | th N tsu _ th N
™ >le »le »>le >
3V
1.3V 1.3V 1.3V
J, K oV
"H" Data "L" Data
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Testing Method

Test Circuit

1' fmax- tPLH! tPHLl (CIOCk_' Ql 6)

Ve Output Q
o o

Input 45v ||
Q ' Load circuit 1:
RL i

J Q : <

P.G. : -LCL :

; > CK _ 7—'|/_7 :

Zout=50Q OutputQ :

N B

J_/ CLR Same as Load Circuit 1. ‘
Notes: 1. Testis putinto the each flip-flop.

2. C_includes probe and jig capacitance.
3. Alldiodes are 1S2074(H).

2. tF’HL (Cleal’—» Q): tF’LH (Clear_’a)

Vee  Output Q
o o

? : Load circuit 1:
Ingut oy oad circuit 1:

J Q : R i

P.G. ! -LCL :

> CK ' 7—_|/;_ '

Zout=50Q OutputQ :
Input K

7l., Q CLR Same as Load Circuit 1. ‘

PG |

Q
Zout=50Q2 7l7

i

Notes: 1. Testis putinto the each flip-flop.
2. C_includes probe and jig capacitance.
3. Alldiodes are 1S2074(H).
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Waveforms 1

Clock

tpHL

1.3 VX /

Ql

\1.3V

\

tpLH

/

3V

oV

VoH

1.3V
NV VoL

/7 VoH
1.3V

VoL

Note: Clock input pulse; tr y < 15 ns, tyy. < 6 ns, PRR = 1 MHz, duty cycle = 50% and for fay,

tthn =t £2.5ns

Waveforms 2

10%.,

tTHL.
Clear 0%
1.3V
10%
Clock
tpHL
Q
tpLH
Q

1.3V

trin trHL

90% 90%
1.3V 1.3V

tw (CK) >20ns

10%

1.3V

Note: Crear and clock input pulse; tr y < 15 ns, try. € 6 ns, PRR = 1 MHz,

3V
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Package Dimensions

JEITA Package Code | RENESAS Code | Previous Code MASS[Typ.]
P-DIP14-6.3x19.2-2.54 ‘ PRDP0014AB-B ‘ DP-14AV 0.97g
D
14 8

1 1 1 1 1 e

) ©

[N N N By B
1

bs

z
\ Reference Dimension in Millimeters
Symbol Min Nom Max
o e — | 7862 —_—
<
D — | 192 | 2032
E — 6.3 74
A — | — | 506
At 051 — | —
bp 0.40 0.48 0.56
e b, ] c bs — | 130 —_
c 0.19 0.25 0.31
e
] 0° —_— 15°
e 2.29 2,54 2.79
— | — | 239
( Ni/Pd/Au plating ) L 254 —_ —_
JEITA Package Code [ RENESAS Code | Previous Code MASS[Typ.]
P-SOP14-3.95x8.65-1.27 | PRSP0014DE-A | FP-14DNV 0.13g
“p 1. DIMENSIONS"*1 (Nom)"AND"*2"
DO NOT INCLUDE MOLD FLASH.
2. DIMENSION"*3'DOES NOT
14 INCLUDE TRIM OFFSET.
Q bp
i w
Index mark Nm + ©
Reference Dimension in Millimeters
Symbol Min Nom Max
Terminal cross section D — | 865 | 905
- - ( Ni/Pd/Au plating ) E — | 8% | —
A 2 - - -
1 Al 0.10 0.14 0.25
7 [e] 2 b, A — | — | 175
X
@lx @ by 0.34 0.40 0.46
Ly b, [ I
c 0.15 0.20 0.25
[ \ o
[ \ ) 0 0° —_— 8
— -5 — — — — <| \
\ He | 580 | 610 | 620
Ly
C—T t—T1 t— 1] = = 7 [e] 1.27
< L X — — 0.25
y — | — | 015
Detail F z — | — | 0635
L 0.40 0.60 127
L+ — | 108 —_—
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RenesaSTeChnOIC)gy Corp. Sales Strategic Planning Div. Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan

Keep safety first in your circuit designs!

1.

Renesas Technology Corp. puts the maximum effort into making semiconductor products better and more reliable, but there is always the possibility that trouble
may occur with them. Trouble with semiconductors may lead to personal injury, fire or property damage.

Remember to give due consideration to safety when making your circuit designs, with appropriate measures such as (i) placement of substitutive, auxiliary
circuits, (ii) use of nonflammable material or (iii) prevention against any malfunction or mishap.

Notes regarding these materials

1.
2.

w

»

o

No

8.

These materials are intended as a reference to assist our customers in the selection of the Renesas Technology Corp. product best suited to the customer's
application; they do not convey any license under any intellectual property rights, or any other rights, belonging to Renesas Technology Corp. or a third party.
Renesas Technology Corp. assumes no responsibility for any damage, or infringement of any third-party's rights, originating in the use of any product data,
diagrams, charts, programs, algorithms, or circuit application examples contained in these materials.

. All information contained in these materials, including product data, diagrams, charts, programs and algorithms represents information on products at the time of

publication of these materials, and are subject to change by Renesas Technology Corp. without notice due to product improvements or other reasons. It is
therefore recommended that customers contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor for the latest product
information before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.

Renesas Technology Corp. assumes no responsibility for any damage, liability, or other loss rising from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corp. by various means, including the Renesas Technology Corp. Semiconductor
home page (http://www.renesas.com).

When using any or all of the information contained in these materials, including product data, diagrams, charts, programs, and algorithms, please be sure to
evaluate all information as a total system before making a final decision on the applicability of the information and products. Renesas Technology Corp. assumes
no responsibility for any damage, liability or other loss resulting from the information contained herein.

. Renesas Technology Corp. semiconductors are not designed or manufactured for use in a device or system that is used under circumstances in which human life

is potentially at stake. Please contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor when considering the use of a
product contained herein for any specific purposes, such as apparatus or systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater
use.

The prior written approval of Renesas Technology Corp. is necessary to reprint or reproduce in whole or in part these materials.

If these products or technologies are subject to the Japanese export control restrictions, they must be exported under a license from the Japanese government and
cannot be imported into a country other than the approved destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the country of destination is prohibited.

Please contact Renesas Technology Corp. for further details on these materials or the products contained therein.

RENESAS SALES OFFICES

LENESNS

http://www.renesas.com

Refer to "http://www.renesas.com/en/network" for the latest and detailed information.

Renesas Technology America, Inc.
450 Holger Way, San Jose, CA 95134-1368, U.S.A
Tel: <1> (408) 382-7500, Fax: <1> (408) 382-7501

Renesas Technology Europe Limited
Dukes Meadow, Millboard Road, Bourne End, Buckinghamshire, SL8 5FH, U.K.
Tel: <44> (1628) 585-100, Fax: <44> (1628) 585-900

Renesas Technology Hong Kong Ltd.
7th Floor, North Tower, World Finance Centre, Harbour City, 1 Canton Road, Tsimshatsui, Kowloon, Hong Kong
Tel: <852> 2265-6688, Fax: <852> 2730-6071

Renesas Technology Taiwan Co., Ltd.
10th Floor, No0.99, Fushing North Road, Taipei, Taiwan
Tel: <886> (2) 2715-2888, Fax: <886> (2) 2713-2999

Renesas Technology (Shanghai) Co., Ltd.
Unit2607 Ruijing Building, No0.205 Maoming Road (S), Shanghai 200020, China
Tel: <86> (21) 6472-1001, Fax: <86> (21) 6415-2952

Renesas Technology Singapore Pte. Ltd.
1 Harbour Front Avenue, #06-10, Keppel Bay Tower, Singapore 098632
Tel: <65> 6213-0200, Fax: <65> 6278-8001

Renesas Technology Korea Co., Ltd.
Kukje Center Bldg. 18th FI., 191, 2-ka, Hangang-ro, Yongsan-ku, Seoul 140-702, Korea
Tel: <82> 2-796-3115, Fax: <82> 2-796-2145

Renesas Technology Malaysia Sdn. Bhd.
Unit 906, Block B, Menara Amcorp, Amcorp Trade Centre, No.18, Jalan Persiaran Barat, 46050 Petaling Jaya, Selangor Darul Ehsan, Malaysia
Tel: <603> 7955-9390, Fax: <603> 7955-9510

© 2005. Renesas Technology Corp., All rights reserved. Printed in Japan.
Colophon .3.0



LENESAS

HD74LS74A

Dual D-type Positive Edge-triggered Flip-Flops
(with Preset and Clear)

REJO3D0415-0300
Rev.3.00
Jul.22.2005

Features

e Ordering Information

Package Code

Package

Taping Abbreviation

Part Name Package Type (Previous Code) Abbreviation (Quantity)
HD74LS74AP DILP-14 pin FDRP[?E;),S\J}?AB-B P —
HD74LS74AFPEL | SOP-14 pin (JEITA) ?Fiéffgif/?F'B FP EL (2,000 pcs/reel)
HD74LS74ARPEL | SOP-14 pin (JEDEC) (PFF:D‘?SS;‘:/?E'A RP EL (2,500 pcs/reel)
Note: Please consult the sales office for the above package availability.

Pin Arrangement

1CLR [ 1]
1D [2]
1cK [3]
1PR [4]
10 [5
1Q [6]
GND [ 7]

(=] [e] [3] [2] [R] [a] [2]

(Top view)

Vee
2CLR
2D
2CK
2PR
2Q
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HD74LS74A

Function Table

Input Output
Preset Clear Clock D Q Q
L H X X H L
H L X X L H
L L X X H* H*
H H 1 H H L
H H 1 L L H
H H L X Qo Qo

H; high level, L; low level, X; irrelevant, 1; transition from low to high level,

Qo; level of Q before the indicated steady-state input conditions were established.

Qo; complement of Qo or level of Q before the indicated steady-state input conditions were established.

*'This configuration is nonstable, that is, it will not persist when preset and clear inputs return to their inactive (high) level.

Absolute Maximum Ratings

Item Symbol Ratings Unit
Supply voltage Vce 7 \%
Input voltage ViN 7 \%
Power dissipation P+ 400 mwW
Storage temperature Tstg —65 to +150 °C

Note: Voltage value, unless otherwise noted, are with respect to network ground terminal.

Recommended Operating Conditions

Item Symbol Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \%
| — — —400
Output current on WA
loL —_ —_ 8 mA
Operating temperature Topr -20 25 75 °C
Clock frequency felock 0 — 25 MHz
Clock High t 25 — —
Pulse width g - ns
Clear Preset tw 25 — —
. “H” Data tsu 201 — —
Setup time ns
“L” Data tsu 201 — —
Hold time th 51 — — ns

Note: 1t; The arrow indicates the rising edge.
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Electrical Characteristics

(Ta=-20to +75°C)

Item Symbol min. typ.* max. Unit Condition
Viu 2.0 — — \%
Input voltage
ViL — — 0.8 \Y
Vo 27 - . v Vee =475V, Vip=2V,V,L=0.8YV,
lon = —400 pA
Output voltage
v — — 0.5 v lo. =8 mA Vec=4.75V,V,.=0.8YV,
o — — 0.4 loL=4mA | Vin=2V
D — — 20
Clear | — — 40 A | Vec=525V,V, =27V
Preset " — — 40 K cem e
Clock — — 20
D — — -0.4
Clear — — -0.8
Input I mA | Vee=5.25V,V =04V
current Preset — — -0.8
Clock — — -0.4
D — — 0.1
Clear — — 0.2
Iy mA Vec=5.25V,V,=7V
Preset — — 0.2
Clock — — 0.1
Short-circuit output los 20 . ~100 mA Vee = 5.25 V
current
Supply current lcc** — 4 8 mA Vcc=5.25V
Input clamp voltage Vir — — -1.5 \% Vee =475V, In=-18 mA

Notes: *Vec =5V, Ta=25°C
** With all output 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

(VCC =5V, Ta= 25°C)

Item Symbol Inputs Outputs | min. typ. | max. | Unit Condition
Maximum clock frequency frmax 25 33 MHz
— CL =15 pF,
. i teLH Clear, Clock Q,Q — 13 25 ns _
Propagation delay time RL=2kQ
tpuL or Preset — 25 40 ns
Timing Definition
tw
3V
1.3V 1.3V 1.3V \
Clock oV
\ ts;u N th N tsu | th o
> >le »>le >le >
3V
1.3V 1.3V 1.3V
Data oV
"H" Data "L" Data

Rev.3.00, Jul.22.2005, page 3 of 7

RENESAS




HD74LS74A

Testing Method
Test Circuit
1. fax tein, tere (Clock - Q, Q)

4.5V Vcc  Output Q

T o o]
Input l
: Load circuit 1!
: Rt :
P.G. T PR : E
Zout = 500 Q l P |
7l7 Input §;|/_TCL
P.G. T OUtpULQ +==rmmmmmmmmmmmmmmmnoosoncd
Zout = 50Q ¢ > CK — .
CLR Q J—‘ Same as Load Circuit 1.

i — 7

Notes: 1. Testis putinto the each flip-flop.
2. C_includes probe and jig capacitance.
3. All diodes are 1S2074(H).

2. teu, tan (Clear or Preset - Q, 6)

Input Vee  Output Q

o o
o 1 =

Zout = 50Q ' l , RL Load circuit 1

7l7 PR '
5P E— N—N—»j |

E_LCL

Output Q 7]’_7

> CK —
Input 7';7_ cLr @ J—‘ Same as Load Circuit 1. ‘
o || I
Zout = 50Q .

Notes: 1. Testis putinto the each flip-flop.
2. C_includes probe and jig capacitance.
3. Alldiodes are 1S2074(H).

o
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Waveforms 1

Clock

Q|

Note:

tw(t)

10% /

tpLH

1/

tPHL

tpHL

/1.3V

N

tTLH = tTHL <25ns

\1.3V

tPLH

/'1.3V

3V

oV

3V

oV

VoL

Clock input pulse; tr g < 15 ns, try < 6 ns, PRR = 1 MHz, duty cycle = 50% and for fi,ax,

Waveforms 2

Clear

Preset

Q

Note:

—_—\
90%!!
1 .3v\-

10%

tw (clear)

trHL trLH
> 25ns
90% 90%
1.3V 1.3V
10% 10%
tw (preset)
tPHL >25ns -
tpLH
1.3V 1.3V
tpLH
1.3V 1.3V
tpHL

Crear and presel input pulse; ty .y < 15 ns, tty. <6 ns, PRR = 1 MHz,

3V

ov
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Package Dimensions

1 1 1 1 1 e

JEITA Package Code | RENESAS Code | Previous Code [ mAss[Typ] |
P-DIP14-6.3x19.2-2.54 | _PRDP0014AB-B | DP-14AV | 0.97g |
D
14 8

DA ABQEAH
O

EELEER

He

2. DIMENSION"*3"DOES NOT
INCLUDE TRIM OFFSET.

) @ )
1 7
bs
z
\ Reference Dimension in Millimeters
Symbol Min Nom Max
— — <
o e — | 762 —_—
<

D — | 192 | 2032

E — 6.3 74

. A — | — | 506
A 051 | —

bp 0.40 0.48 0.56
e b, ] c bs — | 130 —

c 0.19 0.25 0.31

e

] 0° —_— 15°

e 2.29 2,54 2.79

— | — | 239
( Ni/Pd/Au plating ) L 254 N N

JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ] |
P-SOP14-5.5x10.06-1.27 | PRSP0014DF-B | FP-14DAV | 0.23g |
1. DIMENSIONS"*1 (Nom)"AND"*2"
1 p DO NOT INCLUDE MOLD FLASH.

Terminal cross section
( Ni/Pd/Au plating )

Ly

- \ ]
./

Ay

Detail F

Dimension in Millimeters

Reference

Symbol Min Nom Max
D — 10.06 10.5
E — 5.50 —
A 2 D - -
Al 0.00 0.10 0.20
A e e 2.20
by 0.34 0.40 0.46
b, | — ] —
c 0.15 0.20 0.25
¢ | — ] —
0 0° — 8°
He 7.50 7.80 8.00

[e] — | 127 | —
X e e 0.12
y — | — | o015
z —_— R 142
L 0.50 0.70 0.90
L —_— 1.15 —
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HD74LS74A

JEITA Package Code [ RENESAS Code | Previous Code

[ MASS[Typ]

P-SOP14-3.95x8.65-1.27 ‘ PRSP0014DE-A ‘ FP-14DNV

| 0.13g

He

> Index mark Nu"

1. DIMENSIONS"*1 (Nom)"AND"*2"
DO NOT INCLUDE MOLD FLASH.
2. DIMENSION"*3"DOES NOT

INCLUDE TRIM OFFSET.
b,
©

Reference Dimension in Millimeters

Symbol Min Nom Max

Terminal cross section D — | ses 9.05
( Ni/Pd/Au plating ) E — | 395 | —
Ay | — | — | —

As 0.10 0.14 025

A — | — | 175

by 034 040 046
Ly by — T T

c 0.15 0.20 025
¢ =

) 8 0° — | &

\ He | 580 6.10 6.20
= 7\‘ 6 ] | — | 1271 | —

< [ x — | — | 025
y — | — | 015

Detail F z — | — | 0635

L 040 0.60 1.27
Ly | — | 108 | —
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RenesaSTeChnOIC)gy Corp. Sales Strategic Planning Div. Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan

Keep safety first in your circuit designs!

1.

Renesas Technology Corp. puts the maximum effort into making semiconductor products better and more reliable, but there is always the possibility that trouble
may occur with them. Trouble with semiconductors may lead to personal injury, fire or property damage.

Remember to give due consideration to safety when making your circuit designs, with appropriate measures such as (i) placement of substitutive, auxiliary
circuits, (ii) use of nonflammable material or (iii) prevention against any malfunction or mishap.

Notes regarding these materials

1.
2.

w

»

o

No

8.

These materials are intended as a reference to assist our customers in the selection of the Renesas Technology Corp. product best suited to the customer's
application; they do not convey any license under any intellectual property rights, or any other rights, belonging to Renesas Technology Corp. or a third party.
Renesas Technology Corp. assumes no responsibility for any damage, or infringement of any third-party's rights, originating in the use of any product data,
diagrams, charts, programs, algorithms, or circuit application examples contained in these materials.

. All information contained in these materials, including product data, diagrams, charts, programs and algorithms represents information on products at the time of

publication of these materials, and are subject to change by Renesas Technology Corp. without notice due to product improvements or other reasons. It is
therefore recommended that customers contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor for the latest product
information before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.

Renesas Technology Corp. assumes no responsibility for any damage, liability, or other loss rising from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corp. by various means, including the Renesas Technology Corp. Semiconductor
home page (http://www.renesas.com).

When using any or all of the information contained in these materials, including product data, diagrams, charts, programs, and algorithms, please be sure to
evaluate all information as a total system before making a final decision on the applicability of the information and products. Renesas Technology Corp. assumes
no responsibility for any damage, liability or other loss resulting from the information contained herein.

. Renesas Technology Corp. semiconductors are not designed or manufactured for use in a device or system that is used under circumstances in which human life

is potentially at stake. Please contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor when considering the use of a
product contained herein for any specific purposes, such as apparatus or systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater
use.

The prior written approval of Renesas Technology Corp. is necessary to reprint or reproduce in whole or in part these materials.

If these products or technologies are subject to the Japanese export control restrictions, they must be exported under a license from the Japanese government and
cannot be imported into a country other than the approved destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the country of destination is prohibited.

Please contact Renesas Technology Corp. for further details on these materials or the products contained therein.
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http://www.renesas.com
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FAIRCHILD

SEMICONDUCTOR ™

DM74LS75
Quad Latch

General Description

These latches are ideally suited for use as temporary stor-
age for binary information between processing units and
input/output or indicator units. Information present at a data
(D) input is transferred to the Q output when the enable is
HIGH, and the Q output will follow the data input as long as
the enable remains HIGH. When the enable goes LOW, the
information (that was present at the data input at the time
the transition occurred) is retained at the Q output until the

enable is permitted to go HIGH.

These latches feature complementary Q and 6 outputs

from a 4-bit latch, and are available in 16-pin packages.

August 1986

Revised

March 2000

Ordering Code:

Order Number

Package Number

Package Description

DM74LS75M

M16A

16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150 Narrow

DM74LS75N

N16E

16-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.

Logic Diagram

Connection Diagram

(Each Latch) _  ENABLE _
_ Q1 Q2 1-2 GND Q3 Q3 Q4
DATA [+
16 15 14 13 I 12 11 10 9
10 p—2a
OTHER 4—4
LATCH
ENABLE Q0 D a L} D a
Function Table (each Latch) a5 6 a a 6 a
Inputs Outputs
D Enable Q Q
L H L H
1 2 3 4 5 6 7 8
H H H L
3 Q1 D1 D2 ENABLE V D3 D4 Q4
X L QO QO 3-4 cc
H =HIGH Level
L =LOW Level
X =Don't Care
Qo = The Level of Q Before the HIGH-to-LOW Transition of ENABLE
© 2000 Fairchild Semiconductor Corporation DS006374 www.fairchildsemi.com
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DM74LS75

Absolute Maximum Ratingsote 1)

Note 1: The “Absolute Maximum Ratings” are those values beyond which
Supply Voltage 1A% the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical

Input Voltage w Characteristics tables are not guaranteed at the absolute maximum ratings.

Operating Free Air Temperature Range 0°C to +70°C The “Recommended Operating Conditions” table will define the conditions
for actual device operation.

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

Recommended Operating Conditions

Symbol Parameter Min Nom Max Units
Vee Supply Voltage 4.75 5 5.25 \%
Viy HIGH Level Input Voltage 2 \
Vi LOW Level Input Voltage 0.8 \
lon HIGH Level Output Current -0.4 mA
loL LOW Level Output Current 8 mA
tw Enable Pulse Width (Note 5) 20 ns
tsy Setup Time (Note 5) 20 ns
th Hold Time (Note 5) 0 ns
Ta Free Air Operating Temperature 0 70 °C

Electrical Characteristics

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

T
Symbol Parameter Conditions Min N )t,p 2) Max Units
ote
\ Input Clamp Voltage Ve =Min, I =-18 mA -15 \
V, HIGH Level Vee = Min, loy = Max
OH cc OH ' 27 35 v
Output Voltage VL =Max, Vi = Min
V, LOW Level Vce = Min, Ig. = Max
oL cc oL ‘ 0.35 05
Output Voltage V) =Max, V| =Min \
loL =4 MA, Ve = Min 0.25 0.4
I Input Current @ Max Ve =Max, V=7V D 0.1 mA
Input Voltage Enable 0.4
I HIGH Level Input Vee = Max, V) =2.7V D 20 uA
Current Enable 80
I LOW Level Input Ve =Max, V| =0.4V D -0.4 mA
Current Enable -1.6
los Short Circuit Output Current Ve = Max (Note 2) -20 -100 mA
lcc Supply Current Ve = Max (Note 3) 6.3 12 mA

Note 2: All typicals are at Vec =5V, Tp = 25°C.

Note 3: Not more than one output should be shorted at a time, and the duration should not exceed one second.
Note 4: I is measured with all outputs open and all inputs grounded.

Note 5: Tp =25°C and V¢ = 5V.

www.fairchildsemi.com 2




Switching Characteristics

at Ve =5V and Ty = 25°C

From (Input) R =2kQ
Symbol Parameter To (Output) C_ =15pF C_ =50 pF Units
Min Max Min Max

tpLH Propagation Delay Time DtQ 27 20 ns
LOW-to-HIGH Level Output

tPHL Propagation Delay Time Dt0Q 17 25 ns
HIGH-to-LOW Level Output

tpLH Propagation Delay Time P0D 20 25 ns
LOW-to-HIGH Level Output

tPHL Propagation Delay Time D03 15 20 ns
HIGH-to-LOW Level Output

! Propagation Delay Time

PLH Pag Y Enable to Q 27 30 ns
LOW-to-HIGH Level Output

! Propagation Delay Time

PHL pag Y Enable to Q 25 30 ns
HIGH-to-LOW Level Output

t Propagation Delay Time —

PLH pag Y Enable to Q 30 30 ns
LOW-to-HIGH Level Output

! Propagation Delay Time —

PHL pag Y Enable to Q 15 20 ns
HIGH-to-LOW Level Output

www.fairchildsemi.com
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DM74LS75

Physical Dimensions inches (millimeters) unless otherwise noted

0.150—0.157
| 3.810-3.988)
000-000
0254 —0.508) < | ‘e
8° MAX TYP
i ALL LEADS
0.008-0.010 0.016—0.050
{0,203 -0.259) > ase—1.2m)
TYP ALL LEADS (P ALL LE
0.004 TYP ALL LEADS
©.102)

ALL LEAD TIPS

0.386-0.394

1

1 10

:

0.228-0.244
(5. (5.791-6.198) 198)

(9804 10.00)
15 14 13 12

Lﬁ

~<I
w T}
- T
o T}

LEADNO.1 __ / 8
[ 0.010 pax
{0-254)
0.053 —0.069
{1.346-1.753) 0.004-0.010
(0.102-0.259)
| — 1
+ | — —
- P T SEATING
¢ ? PLANE
0.014
D014 0.050 0.014—0.020 1yp
(0.356) > (1.2m) {0.356 - 0.508)
Yp
0.008
0.203) W16 (EV Hy

16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150 Narrow
Package Number M16A

www.fairchildsemi.com




Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

X 0.740 - 0.780
{18.80-19. a1) —
[16] [i4] 10, EI
0. 250:!:0 010
I {6.350£0.254) 3soto 254)
PIN NO. 1
IDENT IJI_II_II_II_II_II_IB
OPTION 01 OPTION 02 0.065
0.130£0.005
0.060 49 TYP 0.300-0.320 (1.651)
| Gsetonz) "I I“ (1528 "7 [ opmionaL 4" (7.620-3.128) {
0.145 - 0.200 [ \l
(3.683-5.080) § i
t | ‘ 95045° 0.008=0.016
f 900 £ 40 TYP T
(g ggg) MIN [ o2 7] {0203-0.406)
0.125=0.150 0.030£0.015 (7.112)
(3.175-3.810) P (0.762£0.381) MIN
0.014=0.023 0.10040.010 (0.325+0-040
{0.356 - 0.584) 0.050£0.010 (2.54010.254) 777 -0.015 N1BE (REV F)
s {1.270£0.254) TP (8.255 ";‘0'%'861)
TP )

16-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide
Package Number N16E

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

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

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

which, (a) are intended for surgical implant into the device or system whose failure to perform can be rea-
body, or (b) support or sustain life, and (c) whose failure sonably expected to cause the failure of the life support
to perform when properly used in accordance with device or system, or to affect its safety or effectiveness.
instructions for use provided in the labeling, can be rea-

sonably expected to result in a significant injury to the www.fairchildsemi.com
user.

5 www.fairchildsemi.com
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August 1986

]
FAIRCHILD Revised March 2000

SEMICONDUCTOR ™

DM74LS86
Quad 2-Input Exclusive-OR Gate

General Description

This device contains four independent gates each of which
performs the logic exclusive-OR function.

Ordering Code:

Order Number | Package Number Package Description
DM74LS86M M14A 14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-120, 0.150 Narrow
DM74LS86SJ M14D 14-Lead Small Outline Package (SOP), EIAJ TYPE Il, 5.3mm Wide
DM74LS86N N14A 14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide
Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.
Connection Diagram Function Table
Vec B4 A4 Y4 B3 A3 V3 Y=AUB=AB+AB
J1a J1a |12 |11 o o | Inputs Output
A B Y
L L L
L H H
H L H
H H L
—2 TD—’ H = HIGH Logic Level
L = LOW Logic Level

A1 B1 Y1 A2 B2 Y2 GND

© 2000 Fairchild Semiconductor Corporation DS006380 www.fairchildsemi.com
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DM74L5S86

Absolute Maximum Ratingsote 1)

Supply Voltage N
Input Voltage N
Operating Free Air Temperature Range 0°C to +70°C
-65°C to +150°C

Note 1: The “Absolute Maximum Ratings” are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical
Characteristics tables are not guaranteed at the absolute maximum ratings.
The “Recommended Operating Conditions” table will define the conditions
for actual device operation.

Storage Temperature Range

Recommended Operating Conditions

Symbol Parameter Min Nom Max Units
Vee Supply Voltage 4.75 5 5.25 \%
Viy HIGH Level Input Voltage 2 \
Vi LOW Level Input Voltage 0.8 \
lon HIGH Level Output Current -0.4 mA
loL LOW Level Output Current 8 mA
Ta Free Air Operating Temperature 0 70 °C
Electrical Characteristics
over recommended operating free air temperature range (unless otherwise noted)

Symbol Parameter Conditions Min R Max Units
(Note 2)
\ Input Clamp Voltage Vce = Min, [} =-18 mA -1.5 \%
Vou HIGH Level Vee = Min, lgy = Max 27 24 v
Output Voltage VL = Max, Vi =Min
VoL LOW Level Vee =Min, g = Mlax, 035 05
Output Voltage VL = Max, Vi =Min \
loL =4 MA, V¢ = Min 0.25 0.4
I Input Current @ Max Input Voltage Vce = Max, V=7V 0.2 mA
[ HIGH Level Input Current Ve = Max, V,=2.7V 40 HA
I LOW Level Input Current Vee = Max, V= 0.4V -0.6 mA
los Short Circuit Output Current Ve = Max (Note 3) -20 -100 mA
lccH Supply Current with Outputs HIGH Vcc = Max (Note 4) 6.1 10 mA
lccL Supply Current with Outputs LOW Vcce = Max (Note 5) 9 15 mA
Note 2: All typicals are at Vgc =5V, Tp =25°C.
Note 3: Not more than one output should be shorted at a time, and the duration should not exceed one second.
Note 4: Iccy is measured with all outputs OPEN, one input at each gate at 4.5V, and the other inputs grounded.
Note 5: Icc| is measured with all outputs OPEN and all inputs grounded.
Switching Characteristics
at Ve =5V and Ty =25°C
R_=2kQ
Symbol Parameter Conditions C_=15pF C_ =50 pF Units
Min Max Min Max
tpLH Propagation Delay Time Other 18 2 ns
LOW-to-HIGH Level Output Input
tpHL Propagation Delay Time Low 17 n ns
HIGH-to-LOW Level Output
tpLH Propagation Delay Time Other
LOW-to-HIGH Level Output Input 10 15 ns
tpHL Propagation Delay Time High 12 15 ns
HIGH-to-LOW Level Output

www.fairchildsemi.com 2




Physical Dimensions inches (millimeters) unless otherwise noted

0.010-0.020
(0.254 -0.508)

1

X 45° |

0150 -0.157
{3.810—-3.989)

-

0.008-0.010
{0.203-0.259)
TYP ALL LEADS

(0.102)
ALL LEAD TIPS

8° MAX TYP
ALL LEADS

f

0.016-0.050
(0.406 —1.270)
TYP ALL LEADS

0.335-0.344
{8.509—8.738)

14 13 12 11 10

]

:

0.228-0.244 "
(5.791=6.198) | N
| v/ b
LEAD NO. 1 7
1DENT U U U H H U U/ +
12z 3 4 5 § 1 x
0.010 pax
(0.259)
0.053-0.069
{1.346—1.753)
0.004-0.010
T —  (0.102-0.259)
f \
SEATING +— ,,,,,,,,,,,
PLANE T * ?
Lo s 0.014—0.020
0356) —on - - .014-0.020 1yp
09 i am {0.356—0.508)
P 0.008
003"

M14A (HEV H)

14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-120, 0.150 Narrow
Package Number M14A

www.fairchildsemi.com
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DM74L5S86

Phys ical Dimensions inches (millimeters) unless otherwise noted (Continued)

102201 ————— =}

Tonlni U0 0T,

( | h 14 13 9 8

5.01TYP

I 5.3+0.1 927 TYP

|_||_|||_||_| MTYPHHUH 1

1 ALL LEAD TIPS _J
1.27TYP 08TYP

LAND PATTERN RECOMMENDATION

PIN #1 IDENT.

ALL LEAD TIPS SEE DETAIL A
2.1 MAX.— @ — 1.8<0.1 m—=
// N,

II
| |
‘\

_ K_._Jl

]
J 0.15+0.05 \__/ 0.15-0.25
1 27TYP 0 35-0.51

[$Jo12@[c]A]
DIMENSIONS ARE IN MILLIMETERS
GAGE PLANE

NOTES: - -025
A. CONFORMS TO EIAJ EDR-7320 REGISTRATION, 0-87TYP

ESTABLISHED IN DECEMBER, 1998.
B. DIMENSIONS ARE IN MILLIMETERS. 7
C. DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD

FLASH, AND TIE BAR EXTRUSIONS. 0.60+0.15

SEATING PLANE
1.25 —wt

M14DRevB1
DETAIL A

14-Lead Small Outline Package (SOP), EIAJ TYPE II, 5.3mm Wide
Package Number M14D

www.fairchildsemi.com 4




Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

0.740-0.770
“ (18.80—19.56)
0.090
> 288
[ [ () [ (0] (5] (6] ot
AREA
) /N 0.25040.010
O ./ (6.350 +0.254)
PIN NO. 1 PIN NO. 1
IDENT 3T (2] 2] 2] 5).6] L] IDENT
0.082 . 0.030 MAX
(2.337) (0.762) DEPTH
OPTION 1 0PTION 02
0.135+0.005 0.300 —0.320
- {3.429%0.127) o060 {7.620-8.128) 0.065
0.145-0.2 » TYP |l 4° TYP (1.651)
(3.683-5.080) (1.524) d OPTIONAL ’

A
Y

-

4 1 950!50 0.008-0.016 [,
0.020 R B 90°+£4° TYP P2 —»\ [ 0.203_0.406)
0.508
(MIN) 0.125-0.150 =T cwszoos

(3175-3.810) > = {.805%0.381) %
0.014-0.023 |l {7 112) =
.355-0.58) | | 210020010 MIN
oo 5020250
0.050:£0.010 +0.040
> {1.270—0.254) 0.325 015
+1,n1s)
3.2
< 554).381 N14A (REV F)

14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide
Package Number N14A

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

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

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

219 YO-aAIsn|ox3 induj-z pend 98S 172N

which, (a) are intended for surgical implant into the
body, or (b) support or sustain life, and (c) whose failure
to perform when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the
user.

device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

www.fairchildsemi.com
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&National Semiconductor

DM74LS90/DM74LS93
Decade 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-five for the ’LS90 and divide-
by-eight for the ’LS93.

All of these counters have a gated zero reset and the LS90
also has gated set-to-nine inputs for use in BCD nine’s com-
plement applications.

To use their maximum count length (decade or four bit bina-
ry), the B input is connected to the Qp output. The input

June 1989

count pulses are applied to input A and the outputs are as
described in the appropriate truth table. A symmetrical di-
vide-by-ten count can be obtained from the 'LS90 counters
by connecting the Qp output to the A input and applying the
input count to the B input which gives a divide-by-ten square
wave at output Qa.

Features
B Typical power dissipation 45 mW
m Count frequency 42 MHz

Connection Diagrams (pual-in-Line Packages)

INPUT
A NC Qa Qp GND Qg Qc
14 I 13 12 1 I 10 9 8
-y -
— —
1 2 3 I 4 I 5 6 7
INPUT  RO(1) RO(2) NC  Vge  R9(1) R9(2)
B
TL/F/6381-1

Order Number DM74LS90M or DM74LS90N
See NS Package Number M14A or N14A

INPUT

A NC Qa Qp  GND Qg ac
14 | 13 12 1 10 9 I 8
LO>
—o)
1 2 3 | a I 5 6 I 7
INPUT  RO(1) RO(2) NC  Vco NC NC
B

TL/F/6381-2
Order Number DM74LS93M or DM74LS93N
See NS Package Number M14A or N14A

©1995 National Semiconductor Corporation TL/F/6381

RRD-B30M105/Printed in U. S. A.
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Absolute Maximum Ratings (note)

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

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

Supply Voltage v
Input Voltage (Reset) v
Input Voltage (A or B) 5.5V
Operating Free Air Temperature Range

DM74LS 0°Cto +70°C

Storage Temperature Range

—65°Cto +150°C

Recommended Operating Conditions

Symbol Parameter DM74LS90 Units
Min Nom Max
Vece Supply Voltage 4.75 5 5.25 \Y
ViH High Level Input Voltage 2 \'
ViL Low Level Input Voltage 0.8 \%
loH High Level Output Current —0.4 mA
loL Low Level Output Current 8 mA
foLk Clock Frequency (Note 1) AtoQa 0 32 MHz
Bto Qp 0 16
foLk Clock Frequency (Note 2) Ato Qa 0 20 MHz
BtoQp 0 10
tw Pulse Width (Note 1) A 15
B 30 ns
Reset 15
tw Pulse Width (Note 2) A 25
B 50 ns
Reset 25
tREL Reset Release Time (Note 1) 25 ns
tREL Reset Release Time (Note 2) 35 ns
Ta Free Air Operating Temperature 0 70 °C
Note 1: C_ = 15 pF, R = 2 kf, Ta = 25°C and Vg = 5V.
Note 2: C| = 50 pF, R = 2k}, Ty = 25°C and Vg = 5V.
’LS90 Electrical Characteristics
over recommended operating free air temperature range (unless otherwise noted)
Symbol Parameter Conditions Min (N-cl;‘t,: 1) Max Units
" Input Clamp Voltage Voo = Min, I} = —18 mA —15 \"
VoH High Level Output Ve = Min, lpy = Max 27 34 v
Voltage VL = Max, Vi = Min
VoL Low Level Output Vcc = Min, oL = Max
Voltage VL = Max, Vi = Min 0.35 0.5 v
(Note 4)
loL = 4mA, Vg = Min 0.25 0.4
I Input Current @ Max Vee = Max, V| = 7V Reset 0.1
Input Voltage Voo = Max A 0.2 mA
V| = 5.5V B 0.4




’LS90 Electrical Characteristics

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

Symbol Parameter Conditions Min (N-It;‘t,: 1) Max Units
i1 High Level Input Vce = Max, V| = 2.7V Reset 20
Current A 40 LA
B 80
I Low Level Input Vce = Max, V| = 0.4V Reset —-0.4
Current A _o4 mA
B —3.2
los Short Circuit Vcc = Max (Note 2) _20 —100 mA
Output Current
Icc Supply Current Vce = Max (Note 3) 9 15 mA

Note 1: All typicals are at Vgc = 5V, Tp = 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: Igc is measured with all outputs open, both RO inputs grounded following momentary connection to 4.5V and all other inputs grounded.
Note 4: Qp outputs are tested at o = Max plus the limit value of Ij_ for the B input. This permits driving the B input while maintaining full fan-out capability.

’LS90 Switching Characteristics

at Voc = 5V and Tp = 25°C (See Section 1 for Test Waveforms and Output Load)

RL = 2kQ
From (Input)
Symbol Parameter To (Output) CL = 15pF CL = 50 pF Units
Min Max Min Max

fMAX Maximum Clock AtoQa 32 20 MHz

Frequency Bto Qg 16 10
tpLH Propagation Delay Time

Low to High Level Output AtoQa 16 20 ns
tpHL Propagation Delay Time

High to Low Level Output AtoQa 18 24 ns
tpLH Propagation Delay Time

Low to High Level Output AtoQp 48 52 ns
tPHL Propagation Delay Time

High to Low Level Output AtoQp 50 60 ns
tpLH Propagation Delay Time

Low to High Level Output BloQs 16 23 ns
tpHL Propagation Delay Time

High to Low Level Output BtoQs 21 80 ns
tpLH Propagation Delay Time

Low to High Level Output BtoQc 32 37 ns
tpHL Propagation Delay Time

High to Low Level Output BloQc 35 44 ns
tpLH Propagation Delay Time

Low to High Level Output BtoQp 32 36 ns
tPHL Propagation Delay Time

High to Low Level Output BtoQp 35 44 ns
tpLH Propagation Delay Time SET-9 to 30 35 ns

Low to High Level Output Qa, Qp
tpHL Pl.'opaganon Delay Time SET-9 to 40 48 ns

High to Low Level Output Qp, Qc
tpHL Pl.'opagahon Delay Time SET-0 to 40 52 ns

High to Low Level Output Any Q




Recommended Operating Conditions

Symbol Parameter DM741.593 Units
Min Nom Max
Vco Supply Voltage 4.75 5 5.25 \Y
ViH High Level Input Voltage 2 \%
ViL Low Level Input Voltage 0.8 \%
loH High Level Output Current —-0.4 mA
loL Low Level Output Current 8 mA
foLk Clock Frequency (Note 1) AtoQa 0 32
BtoQp 0 16 MHz
foLk Clock Frequency (Note 2) AtoQp 0 20
BtoQp 0 10
tw Pulse Width (Note 1) A 15
B 30 ns
Reset 15
tw Pulse Width (Note 2) A 25
B 50 ns
Reset 25
tREL Reset Release Time (Note 1) 25 ns
tREL Reset Release Time (Note 2) 35 ns
TA Free Air Operating Temperature 0 70 °C
Note 1: C_ = 15 pF, R = 2k, Tp = 25°C and Vg = 5V.
Note 2: G = 50 pF, R = 2 k2, To = 25°C and Vg = 5V.
’LS93 Electrical Characteristics
over recommended operating free air temperature range (unless otherwise noted)
Symbol Parameter Conditions Min Typ Max Units
(Note 1)
" Input Clamp Voltage Vee = Min, I} = —18 mA —15 \"
VoH High Level Output Vcoc = Min, lpy = Max 27 34 v
Voltage ViL = Max, V|4 = Min
VoL Low Level Output Voc = Min, oL = Max
Voltage VIL = Max, Vg = Min 0.35 0.5 \
(Note 4)
loL = 4 mA, Voc = Min 0.25 0.4
Iy Input Current @Max Voo = Max, V| = 7V Reset 0.1
Input Voltage Voo = Max A 0.2 mA
V| = 5.5V B 0.4
1 High Level Input Voo = Max Reset 20
Current V| =27V A 40 LA
B 80




’LS93 Electrical Characteristics

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

Symbol Parameter Conditions Min Typ Max Units
(Note 1)

i Low Level Input Vce = Max, V| = 0.4V Reset —0.4

Current A —o4 mA
B —-1.6

los Short Circuit Voo = Max (Note 2) _20 —100 mA
Output Current

Icc Supply Current Vce = Max (Note 3) 9 15 mA

Note 1: All typicals are at Vgc = 5V, Tp = 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: Icc is measured with all outputs open, both RO inputs grounded following momentary connection to 4.5V and all other inputs grounded.

Note 4: Qp outputs are tested at o = max plus the limit value of Ij_ for the B input. This permits driving the B input while maintaining full fan-out capability.

’LS93 Switching Characteristics

at Vog = 5V and Tp = 25°C (See Section 1 for Test Waveforms and Output Load)

From (Input) R = 2k
Symbol Parameter To (Output) CL = 15pF CL = 50 pF Units
Min Max Min Max

fMAX Maximum Clock AtoQa 32 20

E MHz

requency BtoQg 16 10

tpLH Propagation Delay Time

Low to High Level Output AtoQa 16 20 ns
tpHL Propagation Delay Time

High to Low Level Output AtoQa 18 24 ns
tpLH Propagation Delay Time

Low to High Level Output AtoQp 70 85 ns
tpHL Propagation Delay Time

High to Low Level Output AtoQp 0 % ns
tPLH Propagation Delay Time

Low to High Level Output BloQg 16 23 ns
tpHL Propagation Delay Time

High to Low Level Output BtoQs 2 s ns
tpLH Propagation Delay Time

Low to High Level Output BloQc 32 37 ns
tpHL Propagation Delay Time

High to Low Level Output BloQc 35 44 ns
tpLH Propagation Delay Time

Low to High Level Output BtoQGp s € ns
tPHL Propagation Delay Time

High to Low Level Output BloQp 51 70 ns
tpHL Pl.'opaganon Delay Time SET-0 to 40 52 ns

High to Low Level Output Any Q




Function Tables

LS90 LS90
BCD Count Sequence Bi-Quinary (5-2)
(See Note A) (See Note B)
Count Output Count Output
Qp Qc Qp Qa Qa Qp Qc Qp
0 L L L L 0 L L L L
1 L L L H 1 L L L H
2 L L H L 2 L L H L
3 L L H H 3 L L H H
4 L H L L 4 L H L L
5 L H L H 5 H L L L
6 L H H L 6 H L L H
7 L H H H 7 H L H L
8 H L L L 8 H L H H
9 H L L H 9 H H L L
LS93 LS90
Count Sequence Reset/Count Truth Table
(See Note C) Reset Inputs Output
Count Output RO(1) RO(2) R9(1) R9@2) | Qp Qc Qg Qa
@ Qc QG 0Oa H H L X L L L L

0 L L L L H H X L L L L L

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

2 L L H L X L X L COUNT

3 L L H H L X L X COUNT

4 L H L L L X X L COUNT

5 L H L H X L L X COUNT

6 L H H L

7 L H H H

8 H L L L Ls93

9 H L L H Reset/Count Truth Table

1? E :: g I: Reset Inputs Output

12 H H L L RO(1) RO(2) Qp Qc Qp Qa

13 H H L H H H L L L L

14 H H H L L X COUNT

15 H H H H X L COUNT

Note A: Output Qp is connected to input B for BCD count.
Note B: Output Qp is connected to input A for bi-quinary count.
Note C: Output Qa is connected to input B.

Note D: H = High Level, L = Low Level, X = Don’t Care.




Logic Diagrams
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Physical Dimensions inches (millimeters)
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14-Lead Small Outline Molded Package (M)
Order Number DM74LS90M or DM74LS93M

NS Package Number M14A
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DM74LS90/DM74LS93 Decade and Binary Counters

Physical Dimensions inches (millimeters) (Gontinued)
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14-Lead Molded Dual-In-Line Package (N)
Order Number DM74LS90N or DM74LS93N
NS Package Number N14A

LIFE SUPPORT POLICY

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

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury
to the user.

2. A critical component is any component of a life
support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or
effectiveness.

National Semiconductor
Europe

National Semiconductor
Corporation

1111 West Bardin Road
Arlington, TX 76017

Tel: 1(800) 272-9959
Fax: 1(800) 737-7018

o)

Fax: (+49) 0-180-530 85 86

Email: cnjwge @tevm2.nsc.com
Deutsch Tel: (+49) 0-180-530 85 85
English Tel: (+49) 0-180-532 78 32
Frangais Tel: (+49) 0-180-532 93 58
Italiano ~ Tel: (+49) 0-180-534 16 80

National Semiconductor
Japan Ltd.

Tel: 81-043-299-2309
Fax: 81-043-299-2408

National Semiconductor
Hong Kong Ltd.

18th Floor, Straight Block,
Ocean Centre, 5 Canton Rd.
Tsimshatsui, Kowloon

Hong Kong

Tel: (852) 2737-1600

Fax: (852) 2736-9960

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.
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~Or OptoSupply

!

0.56 Inch Red Single Digit Display

OSL10561-IRA

Common Anode type

» Features

. High luminous LEDs

. Long lifetime operation

« IC compatible

. Low power dissipation

« Black surface & white segment or dot
= Applications

. Counting device

« Clock

= Absolute Maximum Rating (Ta=25C)
Item Symbol Value Unit
DC Forward Current Ix 20 mA
Pulse Forward Current* Lp 100 mA
Reverse Voltage Vi 5 \"
Power Dissipation P, 40 mW
Operating Temperature Topr 230 ~ +70 T
Storage Temperature Tstg 40~ +85 C
Lead Soldering Temperature(1.6mm . .
from seating planc) Tsol 260°C/5sec C
= Electrical -Optical Characteristics (Ta=25C)
Item Symbol Condition Min. Typ. Max. Unit
DC Forward Voltage Vg I=20mA - 2.1 2.5 \%
DC Reverse Current Iz Vr=5V - - 20 LA
Domi. Wavelength* b I[z=20mA - 625 - nm
Luminous Intensity* Iv Iz=20mA - 90 - mcd

*1 Tolerance of dominant wavelength ist1nm

*2 Tolerance of luminous intensity ist15 %

LED & Application Technologies

http://www.optosupply.com

REACH

The new EU chemicals legistation

ATTENTION
OBSERVE PRECAUTIONS

\ ELECTROSTATIC
SENSITIVE DEVICES

VER A.0
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S OptoSupply
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0.56 Inch Red Single Digit Display

OSL10561-IRA

Common Anode type

m Package dimensions and pin function
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‘ 0.56 Inch Blue Single Digit Display

vi¢
= OptoSupply OSL10561-LB

l

Common Cathode type

= Features

. High luminous LEDs

. Long lifetime operation
« IC compatible

. Low power dissipation

« Black surface & white segment or dot

= Applications
. Counting device
« Clock
= Absolute Maximum Rating (Ta=257C)
Item Symbol Value Unit
DC Forward Current Ix 20 mA
Pulse Forward Current* Lp 100 mA
Reverse Voltage Vi 3 \V4
Power Dissipation P, 66 mw
Operating Temperature Topr 230 ~ +70 T
Storage Temperature Tstg ~40~ +85 C
Lead Soldering Temperature(1.6mm . .
Tsol 260 C/5sec C
from seating plane)
= Electrical -Optical Characteristics (Ta=25C)
Item Symbol Condition Min. Typ. Max. Unit
DC Forward Voltage Vg I=20mA - 33 4.0 \%
DC Reverse Current Iz Vr=5V - - 20 LA
Domi. Wavelength* b I[z=20mA - 470 - nm
Luminous Intensity* Iv Iz=20mA - 50 - mcd

*1 Tolerance of dominant wavelength ist1nm

*2 Tolerance of luminous intensity ist15 %

' ATTENTION
OBSERVE PRECAUTIONS
\ ELECTROSTATIC
SENSITIVE DEVICES

LED & Application Technologies

The new EU chemicals legistation

http://www.optosupply.com VER A.0




0.56 Inch Blue Single Digit Display

|

e
O OptoSupply

OSL10561-LB

l

Common Cathode type

m Package dimensions and pin function
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