Ces éléments de correction n’ont qu’une valeur
indicative. Ils ne peuvent en aucun cas engager la
responsabilité des autorités académiques, chaque jury
est souverain.



Philips Semiconductors

Product specification

8-channel analog multiplexer/demultiplexer 74HC/HCT4051
ORDERING INFORMATION
See T4
PIN DESCRIPTION
PIN NO. SYMBOL NAME AND FUNCTION
| 3 z common input/output
6 E enable input (active LOW)
7 VEE negative supply voltage
8 GND ground (0 V)
11,10, 9 Spto Sy select inputs
13,14, 15,12,1,5,2, 4 Yoto Yy independent inputé/outputs
16 Vee positive supply voltage
Y4E U Evcc 11— s Yob—13 |, MOX s
Yol 2] o—Iys; M B0 tex? o}
2[3 E Yy . Y215 s |, s
v2 4] 53] o 1" val—n2 6 s Sl
. 4051 y Yab—1 Py L
sLe] 2] va Ysf——5 3 5
EE E S Ygp—o:2 o : —;
VEEE 0] 51 6§—OfE Y7b—a 7:
ano [8 ] [5]s2
l3 7293208 7293210.2
7293208
Fig.1 Pin configuration. Fig.2 Logic symbol. Fig.3 IEC logic symbol.
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Philips Semiconductors Product specification

8-channel analog multiplexer/demultiplexer 74HC/HCT4051

APPLICATIONS

¢ Analog multiplexing and demultiplexing

¢ Digital multiplexing and demultiplexing
16

Veo ¢ Signal gating
— ] C =
lso | m vihra FUNCTION TABLE
INPUTS channel
Y: —
m ' E Sz S1 SO ON
10}s1] n vahiz L L L L Yo-2
m L L L H Yi-2Z
Losic N wl L L H L Yo-Z
CONVERSION DECODER l l"" — L L H H Y3-Z
s L H L L Ys-2Z
9J52] || _I }-—Y*" 5 L H L H Ys—-Z
L H H L Ye—2Z
_[;]ﬂz_ L H H H Y7-Z
H X X X none
3 Y;
1 ] I; ’ T Notes
Z3 1. H=HIGH voltage level
GND Mee L = LOW voltage level
s 7 7283211 X = don’t care

Fig.4 Functional diagram.

Y

Voe 44—4—e- Vee

I

'lrgiEE_l Vee =
-——‘7—‘} i—l—ﬁ-ﬁ: Veg
) Vee z
fram logic
7293212
Fig.5 Schematic diagram (one switch).
December 1990 4
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SN541S138, SN54S138, SN74L5138, SN74S5138A

SDLS014

3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

DECEMBER 1972 —REVISED MARCH 1288

® Designed Specifically for High-Speed:
Memory Decoders
Data Transmission Systems

@ 3 Enable Inputs to Simplify Cascading
and/or Data Reception

® Schottky-Clamped for High Performance

description

These Schottky-clamped TTL MSI circuits are
designed to be used in high-performance
memory decoding or data-routing applications
requiring very short propagation delay times. In
high-performance memory systems, these
docoders can be used to minimize the effects of
system decoding. When employed with high-
speed memories utilizing a fast enable circuit, the
delay times of these decoders and the enable
time of the memory are usually iess than the
typical access time of the memory. This means
that the effective system delay introduced by the
Schottky-clamped system decoder is negligible.

The ‘LS138, SNB545138, and SN74S138A
decode one of eight lines dependent on the
conditions at the three binary select inputs and
the three enable inputs. Two active-low and one
active-high enable inputs reduce the need for
external gates or inverters when expanding. A
24-line decoder can be implemented without
external inverters and a 32-line decoder requires
only one inverter. An enable input can be used
as a data input for demultiplexing applications.

All of these decoder/demultiplexers feature fully
buffered inputs, each of which represents only
one normalized load to its driving circuit. All
inputs are clamped with high-performance
Schottky diodes to suppress line-ringing and to
simplify system design.

The SN5418138 and SNBE4S5138 are
characterized for operation over the full military
temperature range of —55°C to 125°C. The
SN74LS138 and SN745138A are characterized
for operation from 0°C to 70°C.

SNS4LS138. SN54S138 . . . J OR W PACKAGE
SN74L5138, SN745138A . . . D OR N PACKAGE

(TOP VIEW)
Al Ussdvee
B[]z s{]vo
cl]s 1] Y1
G2ala  13Q0v2
G2 s 12%Y3
G1 Ce 1mpjv4
vz[d7 w[lvs
GND (s of]vs
SN54LS138, SN545138 . . . FK PACKAGE
(TOP VIEW)
v Bo
fas] 2 > >
LI T3]
1 20
ci4 18] v1
Ga2alU® 17 v2
NC[6 16{JNC
G287 15{1v3

14{}vs

9

S e e R e ¥ e
MO O®Ww
>z 2> >
NC —No internal connection

logic symbolst

BIN/OCT

| SRR

A {1}
{13 Y1

{2}

B ———
c 3 b, (13 va2
1
(12} va
{11
;._)74
1
k. (10) v5
)
.&ys

7!
SRR

GzA—~—-I2 N

Ne o s N o

OR
DMUX

Lﬁs! Yo
. {141 Y1

L, (13 vz

12)
;...'___y;

L an va

10)
‘>l_).y5
b, (@ ve

171
P———— v7

§
a
~Njo

) &

Gt
B2a W

15)

N oo e W N oo

G2p

tThese symbols are in accordance with ANSI/IEEE Std 91-1984
and IEC Publication 617-12.
Pin numbers shown are for D, J, N, and W packages.

PRODUCTION DATA documents comtain information
current as of publication date. Products cosform to
specifications per the terms of Texas Instrumants
standard warranty. Praduction processing does not
necessarily include testing of all parameters.

Texas {’n‘
INSTRUMENTS

Copyright © 1872, Texas Instruments Incorporated

POST OFFICE BOX 6535012 » DALLAS, TEXAS 75285
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SN541S138, SN54S138, SN74LS138, SN74S138A
3-LINE-TO 8-LINE DECODERS/DEMULTIPLEXERS

logic diagram and function table

ENABLE
INPUTS

SELECT
INPUTS

‘LS138, SN548138, SN74S138A

{15)
YO

ﬂ

T (14)

Y1

\

{131 »

2

tf

1 (12}
3

Y3

(

11} va

{(10) V5

PRI

\

{9}

Y6

B(2) >¢

;

(7}

>
P>
C(3) D E

Pin numbers shown are for D, 4, N, and W packages.

‘LS13B, SN54138, SN74S138A
FUNCTION TABLE

INPUTS
QUTPUTS

ENABLE SELECT

Gl G2*|{C B A |YO Y1 Y2 Y3 Y3 Y5 Y6 Y7
X H |[X X X|H HHHHHHH
L X |X X X|{HHHHHHHH
H [ L L L L H H H HHH H
H L |L L H|{H L HHHHHH
H L (L H L|IHHL HHHHH
H L |L H H|H H H L HHHH
H L |H L LIHHHUHLHHH
H L |H L H[H HHHHL H H
H L |H H L|lHHHHHHLH
H L |H H H|{H HHHHHHL

*G2 = G2A + G2B

H = high level. L = low level, X = irrelevant

~

DATA

¢ OUTPUTS

Texas {'f
INSTRUMENTS

POST OFFCE BOX 655012 « DALLAS. TEXAS 75265
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MAX161/MX7581

CMOS 8-Bit 8-Channel
Data Acquisition System

R0 ouTPUT FULL SCALE
2702 ~ , " CODE TRANSITION
Al Bors Voo f—+5v
+ R 2k 2 1
OFFSET AINT ANT g
ADJUST B2 2k 3 nuno
AING AING 1
i ! MAKIAA ' 7/
RI2 1 RB 2k MAX161 { 4
56k 12 ANO 81 ymo  MX7587 00000011
00000010
10 0000000!
MX584 ~AAN— Vaer
-10v RO 1k01 00000000 ————
1 1 0 292 1000
T 001 uF AGHD 004 812 99
INPUT VOLTAGE. VOLTS
ANALOG — (REFERRED TO ANALOG GROUND)
S! and R10-R12 can be omitted, and GND = 16ND
can be tied to AGND it offset trim 14 . . .
is ot required. R1-R9 can be omitted if DIGITAL —= Approximate bit weights are shown.
gain trim is not required. GND - Bit weight for a ~10V reference is = 33.1mV.
Figure 5. Unipofar (0 to +10V) Operation Figure 6. Unipolar (0 to +10V) Transfer Characteristic
+5V R15 10k(20.1%
;‘;En +H- . » "ggg‘ FULL SCALE
OFFSET n 1oV Y oges Voo § 2 wsv TRANSITION
R11 ADJUST
k1) p Rl 20 ?
AINT AIN7 4
R2 2k 3 RIS 2
ay A2 L R4 AN AING ne -+
> 10k 1 1
12k SBKL > g1, 1 H /T”Axnﬁzw
V5 AAA—— 1 1 AX161 /
B k() 9 MX7581 /
AIND »———RA————— AN 000000114
maxiia 10 00000010+
MX584 ‘ AN Vier
10V RO 1K(2 " 00000001 T .
e - 001uF AGND 10 042 008 D
-8.96 -9.88 -004
ANALOG
GN INPUT VOLTAGE. VOLTS
GND (REFERRED TO ANALOG GROUND]
DIGITAL
R10-R12 can be omitted if offset trim is LU

- Approximate bit weights are shown.

not required. R1-R9 can be omitted if gain
Bit weight for a -10V reference is = 39.1mV.

trim is not required.

Fugure 7. Unipolar (0 to - 10V) Operation Figure 8. Unipolar (0 to -10V) Transfer Characteristic

trin® is not required

no! reguired. R1-R9 can be omitted if gain

5V RIS 10ki2 012,
RID BAd
27k r
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10000000 +
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R 2k oot 4
RIB 9 Mx7581
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Figure 9. Bipolar (-5V to +5Y) Operation

Figure 10. Bipolar Transfer Charactaristic Around 0V
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MAX161/MX7581

CMOS 8-Bit 8-Channel

Data Acquisition System

Detailed Description
Basic Operation

The MAX161 and MX7581 sequentially convert analog
signals on 8 input channels into separate 8-bit data
words. The data is continually updated in on-chip
RAM, with each channel's conversion result assigned
to a separate RAM address. Consequently, the con-
version process is user transparent in that output
data is read directly from RAM. The device can run
directly from a microprocessor clock (6800 type
systems) or control signal (ALE in 8085 type systems).
A functional diagram of the MAX161 and MX7581 is
shown on the front page.

A/D Conversion

Internally, the conversion process is divided into 10
phases, each 8 clock periods long. In the first phase,
the input multiplexer is decremented and the control
logic is reset. STAT (pin 12) goes low for 8 clock
cycles at the beginning of this period. (STAT also
goes low for 72 clock periods after channel 1 is
converted). The successive approximation A/D con-
version then takes place during phases 2 through 8.
Finally, data is loaded into RAM during phase 10.

A single channel conversion takes 80 input clock
periods while a complete scan through all channels
requires 640 clock periods. Internal start-up logic
initializes the converter within 800 clock periods
after power is applied.

Digital Interface

Channel Selection

Table 1 shows the truth table for channel selection.
RAM locations are addressed by AO-A2. In systems
with a multiplexed address/data bus, the address is
latched by ALE (pin 16). Alternatively, when address
and data busses are separate, the address latches
can be made transparent by tying ALE HIGH.

Table 1:
Channel Selection Truth Table
CHANNEL DATA
A2 Al A0 ALE YO BE READ
0 0 0 1 Channel 0
0 0 1 1 Channel 1
o} 1 0 1 Channel 2
0 1 1 1 Channei 3
1 0 0 1 Channel 4
1 0 1 1 Channel 5
1 1 0 1 Channel 6
1 1 1 1 Channel 7
Timing And Control

Control timing for the MAX161 and MX7581 is shown
in Figure 1. When CS (pin 13) is HIGH, the three-

state data drivers are in their high impedance state.
The drivers switch to the active state when CS goes
LOW. Output data is valid after time tacc.

la———— oW

|—— tacc —>| e p—
NON VALID VALID BUS FLOATING
087080 = = — — UATA ) DATA }_"‘ -

— 0

} SWITCHING TERMINOLOGY

| tw:  ALE pulse width requirement.
tan: Address Valid to latch hold time.
tals: Address Valid to latch set-up time.
t.cs: Address latch to Chip Select set-up time.
tcw: Chip Select pulse width requirement.
tacc: Chip Select to valid data propagation delay.
tcr:  Chip Select to output data float propagation delay. !
tcLz: Chip Select to low impedance data bus. !

——— ]

Figure 1. interface Timing Diagram

Data Read Operation

The MAX161 and MX7581 continuously scan and
convert analog input signals without regard to the
channel being selected for data output. The on-chip
RAM and contention logic allow data to be read
asynchronously with respect to the conversion pro-
cess. The output data (RAM contents) is simply the
most recent conversion result for the selected channel.

Automatic Interleaved DMA is provided by internal
logic to ensure that memory updates do not take
place when the memory is being addressed by a
microprocessor. RAM is normally updated on a rising
clock edge, 6 clock periods prior to STAT going
LOW, provided CS is HIGH (i.e. data is not being
read). If CS is LOW (read operation in progress),
then the memory update is delayed by 3 clock
periods. By delaying the update, data will not be
written in RAM during a READ as long as CS is kept
shorter than 3 clock periods. The possibility of a
“contention” error with_an asynchronous READ is
therefore eliminated if CS is less than 3 clock periods
long. Although asynchronous reading errors are
eliminiated with this feature, it in no way restricts
compatibility with other manufacturers’ MX7581s.
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