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m 0 1-3-4 0x0D
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0 0 1-3-5 0x15
P 0 1-2-3-4 0xOF
q W 1-2-3-4-5 OxIF
r 9 1-2-3-5 0x17
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¢ 0 2-3-4-5 Ox1E
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v 0 1-2-3:6 0x27
W 0 2-4-5-6 0x3A
X 0 1-3-4-6 0x2D
y 90 1-3-4-5-6 0x3D
2 0 1-3-5-6 0x35
A Wl 0x01
B 0 12 0x03
C 0 1-4 0x09
D 9 1-4-5 0x19
E W 1-5 0x11
F 0 1-2-4 0x0B
G 0 1-2-4-5 0x1B
H 0 1-2-5 0x13
I W0 2-5 0x0A
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] 30 2-4-5 0x1A
K 913 0x05
L 9123 0x07
M 19 13-4 0x0D
N 19 1-3-4-5 0x1D
0 0135 0x15
P 10 1-2-3-4 0XOF
Q 90 1-2-3-4-5 OXIF
R 10 1-2-3-5 0x17
s 10 2-3-4 0X0F
T 0 2-3-4-5 0XIE
U 19 1-3-6 0x25
v 10 1-2-3-6 0x27
W 0 2-4-5-6 0X3A
X 10 1-3-4-6 0x2D
Y 19 1-3-4-5-6 0x3D
z 30 1-3-5:6 0x35
n 90 1-2-4-5 0x1B
v 13 0x05
a 90 3-5-6, 99 1-3 0x7405
ﬂ 19 1-3-6 0x25
f 10 3-6, 99 1-3-6 0x6425
w0 96,99 13-6 0x6025
3 90 1-2-4-5-6 0x3B
1 10 2-4-5 0xI1A
n 13-4 0x0C
¥ 10 3-4-6 0x2C
o 0 2-3-4-6 0X2E
Y 106,90 3-4-6 0x602C
%y 106, 99 1-3-4-5-6 0x603D
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g 9 6, 90 2-3-4-5 0x601E
" 0 6, 90 2-3-4-5-6 0x603E
Al 90 3-6, YA 2-3-4-5-6 0x643E
o 906, 90 1-3-4-5 0x601D
) 90 1-4-5 0x19
f 90 1-2-5-6 0x33
) 90 2-3-4-5 Ox1E
n 90 2-3-4-5-6 0x3E
i 0 3-5-6, YA 2-3-4-5-6 0x743E
U 90 1-3-4-5 0x1D
U 90 1-2-3-6 0x27
i1 0 1-2-3-4-6 0x2F
W 90 1-2-3-4 0xOF
il 90 1-3-4-6 0x2D
W 90 1-4-5-6 0x39
W 0 1-2-4-6 0x2B
) 906, 99 1-4-5-6 0x6039
u 90 1-3-4 0x0D
o 90 1-3-4-5-6 0x3D
3 90 1-2-3-5 0x17
a 90 1-2-3 0x07
7 90 2-4-5-6 0x3A
fl 90 6, 30 2-3-4 0x600E
Y 90 3-6, 90 2-3-4 0X640E
a 90 2-3-4 0x0E
i 90 1-2-5 0x13
W 906,99 1-2-3 0x6007
® 90 1-3-5 0x15
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- 9026 0x22
. 9 1-4 0x09
P 99 2-5 0x12
- 99 1-2-4 0x0B
1- 99 1-2-6 0x23
1- 0 2-4 0x05
A 9 1-3-5-6 0x35
1- 90 1-5-6 0x31
- 99 1-5-6, 90 2 0x7102
) 90 1-2-3-5,3A 2 0x5702
9 99 1-2-3, 90 2 0x4702
E 0 3-4-5 0x1C
E 93 0x04
: 90 3-5 0x14
E 90 2-5-6 0x32
2 M 2-3-5-6 0x36
: M 2-3-6 0x26
! 99 3-5-6 0x34
9 92 0x02
, 90 2-5-6 0x32
! M 2-3-5 0x16
? 99 2-3-6 0x26
« 995,902 0x5002
9 99 5-6, 97 2-3 0x7006
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% 0 4, 90 3:5-6 0x4834
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SN5404, SN54LS04, SN54504,
SN7404, SN74LS04, SN74504
HEX INVERTERS

SOLS020C - DECEMBER 1983 - REVISED JANUARY 2004

® Dependable Texas Instruments Quality and
Reliability

description/ordering information
These devices contain six mdependent inverters

SN5404 ... J PACKAGE
SN54LS04, SN54S04 . . . J OR W PACKAGE
SN7404, SN74S04 .. . D, N, OR NS PACKAGE
SN74LS04 . .. D, DB, N, OR NS PACKAGE
(TOP VIEW)

1A]]
1Y]]
24]
2v[]
3A[]
av(]
GND(]

@ 55 -

o B

-1 ™

SN5404 . .. W PACKAGE
({TOP VIEW)

1Af 1 )1y
2Y[] 2 13]] 6A
2A[] = 12 8Y
Veell 4 11[] GND
3Afls - wfsy
vl e 3[) 5A
AL 7 a]) aY

SN54LS04, SN54S04 . . . FK PACKAGE
(TOP VIEW)

15 ]
O,—,
"EIFES

NC = No internal connection

Please be aware thatl an important notice concerning availability, standard warranty, and use in critical applications ot
Texas Instruments semiconducior products and disclaimers thereto appears at the end of this dala sheel

PRODUCTION DATA infarmatien is current as of publication date
Produets canform te spee fications par the termvs of Texas [nstrumants

standard warranty Poduction prosessing does nat necassariy inelude
testing of all panameters.

Copynght © 2004, Texas Instruments Incorporated
On products compliant to M L-PRF-38535, all paramaters are testad
unless etherwise noted. On all gther praduets, predustion
provessing does nat necessarily inelude testing af all panmeters.

POST OFFICE BOX 456303 ® DALLAS, TEXAS 75265 1
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SN5404, SN54LS04, SN54504,
SN7404, SN74LS04, SN74S04
HEX INVERTERS

SDOLS029C - DECEMEER 1083 - REVISED JANUARY 2004
e e e

ORDERING INFORMATION

A PACKAGE! PART NUMBER MARKING
Tube SN7404N SN7404N
PDIP-N Tube SN74LSO4N SN74LS04M
Tube SN74S04N SN74804N
Tupe SNT7404D ”
Tapsand resl SN7404 DR BADs
- Tube SN74LS40 \S04
0°C lo 70°C Tape andreal SN74LSMDR
Tube SN74S040 S
Tape andreel SN74504DR =
Tape and ras| SNT404NSR SN7404
SOP -NS Tape and res| SHN74LS4NSRE 74L504
Tapa and reel SN74S04NSR 74504
SS0P - OB | Tape and resl SN74LSMDER LS04
Tube SNE404.) SN5404J
Tube SNJ5404) SNJE404)
Tube SNS4LE04 ) SNE4LS04)
CDP - = -
Tube SNE4S04] SNE4504)
Tube SNJS4LS04 ) SNJS4LS04)
-86°C 10 126°C Tube ShJ54S04) SNJ54S04d
Tube ShIS404W SNJSA04W
CFP =W Tube SMNJS4LSO4W SNJSLSD4W
Tube ShIS4S04WY SNJS4S04W
Tube SNJSALSHFK SNJSILS04FK
LOR0 =P Tuhe SNIS4SI4FK SMNISMS4FK

T Paekage drawings, standard packing quantities, hermal data, symbolization, and PCE design guidelines

are avaiable al www ti comise/package

FUNCTION TABLE
(each inverter)

INPUT QUTPUT
A Y
H L
L H

@'IEXAS
INSTRUMENTS

POST OFFCE BOX 655303 ® DALLAS, TEXAS 75265
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SN5404, SN54LS04, SN54504,
SN7404, SN74LS04, SN74S04

HEX INVERTERS

SOLS020C - DECEMBER 1883 - REVISED JANUARY 2004
e

logic diagram (positive logic)

1A—Do—w
ZA—DO—ZY
3A4% 3y
IA—D);AY
5A4D0— 5Y
sA—Do— 6Y
Y==

TEXAS
INSTRUMENTS

POST OFFICE BOX 656303 @ DAL LAS, TEXAS 75265
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SN5404, SN54LS04, SN54504,
SN7404, SN74LS04, SN74S04
HEX INVERTERS

SOLS029C — DECEMBER 1083 — REVISED JANUARY 2004

schematics (each gate)

- . Vee

4k 1.6k 1300

Input A

Output ¥

GND

Input 3““""‘

GND

Resistor values shown are noming

¥ Texas
INSTRUMENTS

4 POST OFFICE BCX 665303 ® DALLAS, TEXAS 76266
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SN74LS138

1-of-8 Decoder/
Demultiplexer

The LSTTL/MSI SN74LS138 is a high speed 1-of-8 Decoder/
Demultiplexer. This device is ideally suited for high speed bipolar
memory chip select address decoding. The multiple input enables
allow parallel expansion to a 1-0f-24 decoder using just three L5138
devices or to a 1-0f-32 decoder using four LS138s and one inverter.
The L8138 is fabricated with the Schottky barrier diode process for
high speed and is completely compatible with all ON Semiconductor
TTL families.

#* Demultiplexing Capability

# Multiple Input Enable for Easy Expansion

# Typical Power Dissipation of 32 mW

# Active Low Mutually Exclusive Outputs

#* Input Clamp Diodes Limit High Speed Termination Effects

GUARANTEED OPERATING RANGES

Symbol Parameter Min Tvp Max Unit
Ve Supply Voltage 475 50 525 \
Ta Operating Ambient 0 25 70 °C
Temperature Range
laH Oulput Current— High —0.4 mA
Il Output Current — Low 8.0 mA
® Semiconductor Gomponents Industries, LLC, 2001 1

October, 2001 — Rev. 7

ON Semiconductor™

http:ffonsemi.com

‘It
16

LOW

POWER
SCHOTTKY

PLASTIC
N SUFFIX

CASE 648

®

1

solc
D SUFFIX

CASE 751B

1

SOEIAJ
M SUFFIX
CASE 966

ORDERING INFORMATION

Device Package Shipping
SM74LS 13BN 18 RPinDIP | 2000 Units/Box
SM74L31360 301C-16 38 Units/Rail
Sh74LS13BDR2 SOIC-18 | 2500/Tape & Reel
SMN74LS13BM SOEIAI-1E SeeMote 1
SHTALS13BMEL | SOEIAI-1E See Mote 1

1. For ordering information on the EIAJ version of
the S0IC package, please contact your local
ON Semiconductor representative

Publication Order Number:

SN74L8138/D
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SN74L5138

CONNECTION DIAGRAM DIP {TOP VIEW)

Vee Oy Oy Op O3 04 O O
Gel ] [ [a] ] [ [el [5]
NOTE:

) The Flatpak version has the same
pinauts (Connection Diagram) as
the Dual In-Line Package.

LOADING (Mote )

PIN NAMES HIGH LOW
Ay A9 Address Inputs 05 UL 025 UL
Ey.E2 Enable {Active LOW) Inpuls 05 UL 025 UL
Ey — Enable {Active HIGH) Input 05 UL 025 UL
Op-07 Active LOW Cutputs 10UL sUL
NOTES:

a) 1 TTL Unit Load (U.L) = 40 pA HIGH/1.6 mA LOW,

LOGIC SYMBOL
123 458

0p Oy 02 03 04 05 0g Oy

15 14°1312 1110 .9 ' 7

Ve = PIN 18
GND = PIN &

LOGIC DIAGRAM

Ao AP Ag E1 E2 E3

Q|lel © O] ® Voo =PN 6
GND =PIN B
{ =PFin MNumbers

I |
Eéj].].. 1N

07 Og Og Oy O3 Q2 (oF] On

http:ffensemi.com
2
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SN74L5138

FUNCTIONAL DESCRIPTION

The 1.S138 is a high speed 1-o0f-8 Decoder/Demultiplexer
fabricated with the low power Schottky barrier diode
process. The decoder accepts three binary weighted inputs
(A(, A1, A2) and when enabled provides eight mutually
exclusive active LOW Outputs (Op-0O7). The 18138
features three Enable inputs, two active LOW (E1, E7) and
org active HIGH (E3). All outputs will be HIGH unless E1
and E2 are LOW and E3 is HIGH. This multiple enable

function allows easy parallel expansion of the device to a
1-0f-32 (5 lines to 32 lines) decoder with just four LS138s
and one inverter. (See Figure a.)

The 1.S138 can be used as an 8-output demultiplexer by
using one of the active LOW Enable inputs as the data input
and the other Enable inputs as strobes. The Enable inputs
which are not used must be permanently tied to their
appropriate active HIGH or active LOW state.

TRUTH TABLE

INPUTS OUTPUTS

Eq E2 E3 Ap Aq A Og 01 02 03 04 05 Op 07

H X X X X X H H H H H H H H

X H X X X X H H H H H H H H

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

L L H L Is L L H H H H H H H

L I H H L L H L H H H H H H

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

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

L [ H L 2 H H H H H L H H H

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

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

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

H = HIGH Voltage Level
L = LOW Voltage Level
X =Dort Care
A
A
A2
I} } !
A3
A4
L L] rﬁ'LJ LI
Ag A Az Ay A A E A Ay Az E Ag A A
LS138 LS138 LS138 Ls138

O 04 07 O3 O4 Og Og O7 Op 04 07 03 04 05 0 07

Op Oy 0p 03 Oy 0505 07 Op 0y 0 03 Oy 0505 Oy

TTTTTTT]

031

Figure a

http:ffensemi.com

3
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@ MOTOROLA

OCTAL TRANSPARENT LATCH
WITH 3-STATE OUTPUTS;
OCTAL D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUT

The SN54/74L.8373 consists of eight latches with 3-state outputs for bus
organized system applications. The flip-flops appear transparent to the data
{data changes asynchronously) when Latch Enable (LE) is HIGH. When LE is
LOWY, the data that meets the setup times is latched . Data appears onthe bus
when the Output Enable (OE) i1s LOW._When OE is HIGH the bus output is in
the high impedance state.

The SN54/74L.537 4 is a high-speed, low-power Octal D-type Flip-Flop fea-
turing separate D-type inputs for each flip-flop and 3-state outputs for bus ori-
ented applications. A buffered Clock (CP}) and Output Enable (OE) is comimon
to all flip-flops. The SN54/74L5374 is manufactured using advanced Low
Power Schottky technology and is compatible with all Motorola TTL families.

« Eight Latches in a Single Package

+ 3-State Outputs for Bus Interfacing

* Hysteresis on Latch Enable

« Edge-Triggered D-Type Inputs

« Buffered Positive Edge-Triggered Clock

* Hysteresis on Clock Input to Improve Noise Margin

« [nput Clamp Diodes Limit High Speed Termination Effects

PIN NAMES LOADING (Mote a)

HIGH LOwW

Dg-D7 Data Inputs 05uUL 025 UL
LE Latch Enable (Active HIGH) Input 05U 4 Q25 WL,
CP Clock [Active HIGH going edge) Input D5UL 025U.L.
0OE Output Enable [Aetive LOW) Input D5UL 025UL.
Og-07  Oulputs (Note b) 65(25) UL | 15(7.5) UL

NOTES

4)1 TTL Units Load (U.L.) = 40 pA HIGHM .6 mA LOWY.

b) The Cutput LOW drive factoris 7.5 U L. for Military (54) and 25 UL Tor Commercial
(74) Temparatura Ranges. The Output HIGH drive factoris 25 UL L. for Military (54) and
&5 U.L. for Commercial (74) Temperalure Ranges

SN54/74L.S373
SN54/741.S374

OCTAL TRANSPARENT LATCH
WITH 3-STATE OUTPUTS;
OCTAL D-TYPE FLIP-FLOP

WITH 3-STATE OUTPUT

LOW POWER SCHOTTKY

J SUFFIX
CERAMIC
CASE 732-03

N SUFFIX
PLASTIC

CASE 738-03
20

DW SUFFIX
S0IC
CASE 751D-03

ORDERING INFORMATION

SMNE4LS KL Ceramic
SNTALSXCOMN Plastic
SNTALSXKDW SOIC

CONNECTION DIAGRAM DIP (TOP VIEW)

SN54/74LS373
Ve O7 Dy Dg O Q5 Dg Dy 04 LE

SN54/74L8374
cP

[0 ][] (e ][] [rel s ] [l e ][z ] 1]

D

I_II_II_II_II_II_II_II_II_Ilﬁl

OE Op Dp Dy D3 03 GND

MNOTE:
The Flatpak version

has the same pinouts

Vog 07 D7 Dg O 05 Ds Dy 04

20 N | N 1 5 | A | R

D)

LodledlsdleTle e ]z Jledls JLiol

GE G e By D@ G g Fa s Eh

{Connection Diagram) as
the Dual In-Line Package.

FAST AND LS TTL DATA

5-1
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SN54/74L.S373 » SN54/74L8374

TRUTH TABLE

L8373
Dn LE ok | on
H H L H
L H L L
3 L L Qg
* x H o

H=HIGH Yoltage Level
L = LOW Yoltage Level
X=Immaterial
Z=High Impedance

" Note: Contents of flip-flops unaffected by the state of the Outpul Enable input (OE).

LOGIC DIAGRAMS

LS374
Dn LE OFE | on
H o L H
L e L L
X &% H Py
Weg = PIN 20
GND = PIN 10

{7 = FIN NUMBERS

®E F7
CF
CP cP D
8] 0o
I
2
0} 054

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit

Vee Supply Voltage 54 45 50 55 W
74 4.75 50 525

Ta Operating Ambient Temperature Range 54 —-£5 25 125 g§c
T4 0 25 70

loH Cutout Current — High 54 —1.0 mA
74 -26

loL Output Current — Low 54 12 mA
I 24

FAST AND LS TTL DATA
5-2
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@ MOTOROLA

OCTAL BUFFER/LINE DRIVER
WITH 3-STATE OUTPUTS

The SN54/74L 8540 and SN54 /741 8541 are octal buffers and line drivers
with the same functions as the L8240 and LS241, but with pinouts on the
opposite side of the package.

These device types are designed to be used as memory address drivers,
clock drivers and bus-oriented transmitters/receivers. These devices are
espedially useful as output ports for the microprocessors, allowing ease of
layout and greater PC board density.

Hysteresis at Inputs to Improve Noise Margin

PNP Inputs Reduce Loading

3-State Outputs Drive Bus Lines

Inputs and Outputs Opposite Side of Package, Allowing Easier
Interface to Microprocessors

+ Input Clamp Diodes Limit High-Speed Termination Effects

LOGIC AND CONNECTION DIAGRAMS DIP (TOP VIEW)
SN54/74L5540
Vee

8| R R O R A

Iy

N[N | B |l | N

GND

- SN54/74L8541
ColCel el el (s M e e Gl

N[ I | I |
GND

GUARANTEED OPERATING RANGES

SN54/741.S540
SN54/74L.S541

OCTAL BUFFER/LINE DRIVER
WITH 3-STATE OUTPUTS

LOW POWER SCHOTTKY

J SUFFIX
CERAMIC
CASE T32-03

N SUFFIX
PLASTIC

CASE 738-03
20

DW SUFFIX
30IC
CASE 7510-03

ORDERING INFORMATION

SME4LEXKK]  Ceramic
SNT4LSHHN  Plastic
SNT4LSXCHDW 301G

Symbol Parameter Min Typ Max Unit

Vee Supply Voltage 54 4.5 50 55 W
T4 475 50 526

Ta Operating Ambient Temperature Range 54 -55 25 125 L3
T4 0 25 70

loH Output Current — High 54 —12 mA
T4 -15

loL Output Current — Low 54 12 mA
T4 24

FAST AND LS TTL DATA
5-1




BLOCK DIAGRAM

SN54/74LS540 « SN54/74L.S541

LS540 LS541
(1) i
i B
E2 E2 INPUTS QUTPUTS
. Vi 4 [
| | | r | Eq | Ez2 | D | LS540 | LS541
@ [ [ ( L
[f} i) 1 o] I 1 L L |H i H
I | | | <=z z
O T a0 = x| Hlxlz | z
Do 4 Y2 0] 4 Y2 L Lo H L
) Y (18} (4) - = 118) L = LOW Voltage Level
b3 4 13 Dy 3 H = HIGH Voltage Level
e 15! - == 1 = |mmaterial
D4 &' ] |—() Y4 Dy i‘ ] '#) 4 Z = High Impedance
I~ 31 I~ i |
U5 8 (4 s D5 (8 J4EH ve
oy 2 =10 Lt/ I B U
CI [ 12 CI 12
oy 8| ____._] . | _____._7 (123
9 — i 9 — i
Dy 1) | = J| ()YB DB() 7% | ()VS
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
Guaranteed Input HIGH Voltage for
VIH Input HIGH Voltage 20 WV Al Inputs
54 0.7 Guaranteed Input LOW Voltage for
VL Input LOW Voltage = 08 W Alllnputs
Vi Input Clamp Diode Voltage -085 ] -16 WV Voo =MIN, Iy = =18 mA
54,74 2.4 3.4 v Voo =MIN, g = -3 0 ma
YoOH Oulput HIGH Vollage
54,74 20 v Vee =MIN, I = MAX, V) =0.5Y
54,74 025 0.4 W loL=12mA Yee = Ve MIN,
VoL Output LOW Valtage VIN = VILOTYIH
74 035 0.5 W loL =24 mA per Truth Table
WT+—WT— | Hysleresis 02 0.4 W Vee =MIN
I0ZH Output OFf Gurrent HIGH 20 pA | Voe SMAX VouT =27V
lozL Output OFf Gurrent LOWY —20 pA | Voo =MAX VouT =04V
20 PA Ve =MA VN =27V
IIH Input HIGH Current c I
0.1 mA Voo =MAK V) =7.0V
L Input LOW Current -02 A Voo =MAX V) =04 W
los Short Cireuit Current {Note 1) —40 =228 mA Voo =MAX
Paower Supply Current A
Total, Output HIGH L3540 25
L3541 32 mA
L3540 45 mA =
lec Total, OutpLt LOY g 2
L3541 52 mA
L3540 52 ma
Total Qulput 3-State
L8541 55 mA

MNote 1. Not more than one output should be shored at a time, nor for more than 1 second

FAST AND LS TTL DATA
52
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