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Esercitazione 2
"Flash ADC + LM35"



• Si verifichi il funzionamento del sensore di 
temperatura LM35

• Si costruisca un flashADC a (almeno) 4 canali
utilizzando l’ op.amp. 741 

• Si acquisisca il segnale digitalizzato dell’LM35 con 
il flashADC, utilizzando dei LED per mostrare i
canali dell’ADC “sopra soglia”



Comparatore “digitale” con operazionale 
e pull-up resistor + LED 

• possiamo aggiungere un LED per “indicare” quando la soglia, Vref, è 
passata

Vref

R3

R4

+
- 12V



Comparatore “digitale” con operazionale 
741 e pull-up resistor + LED 

in realtà l’op.amp. 741 NON può essere utilizzato in modalità unipolare
(alimentandolo solo da un lato) e quindi se si mette V- a terra in realtà
l’op.amp. non funziona correttamente.

à è sufficiente dare un piccolo voltaggio negativo (~ -1V) per 
vincere il potenziale di contatto delle giunzioni

Vref

R3

R4
~1V

-
+

+
- 12V



Comparatore “digitale” con operazionale 
741 e pull-up resistor + LED 

in teoria potrebbero bastare 0.7-0.8V (del potenziale di contatto). 
Empiricamente si trova che è meglio darne un pò più (1V) e 
sicuramente il tutto funziona uguale (il LED sarà maggiormente
contropolarizzato, ma non è un grosso problema) anche se si mette
un’alimentazione “standard” (5V o anche 15V)
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Flash-ADC con l’operazionale
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5 Pin Configuration and Functions

NDV Package
3-Pin TO-CAN
(Bottom View)

Case is connected to negative pin (GND)

D Package
8-PIN SOIC
(Top View)

N.C. = No connection

LP Package
3-Pin TO-92
(Bottom View)

NEB Package
3-Pin TO-220
(Top View)

Tab is connected to the negative pin
(GND).
NOTE: The LM35DT pinout is different than
the discontinued LM35DP

Pin Functions
PIN

TYPE DESCRIPTION
NAME TO46 TO92 TO220 SO8
VOUT — — — 1 O Temperature Sensor Analog Output

N.C.
— — — 2

— No Connection
— — — 3

GND — — — 4 GROUND Device ground pin, connect to power supply negative
terminal

N.C.
— — — 5

— No Connection— — — 6
— — — 7

+VS — — — 8 POWER Positive power supply pin
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0 mV + 10.0 mV/4C
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LM35 Precision Centigrade Temperature Sensors
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1 Features
1• Calibrated Directly in Celsius (Centigrade)
• Linear + 10-mV/°C Scale Factor
• 0.5°C Ensured Accuracy (at 25°C)
• Rated for Full −55°C to 150°C Range
• Suitable for Remote Applications
• Low-Cost Due to Wafer-Level Trimming
• Operates from 4 V to 30 V
• Less than 60-μA Current Drain
• Low Self-Heating, 0.08°C in Still Air
• Non-Linearity Only ±¼°C Typical
• Low-Impedance Output, 0.1 Ω for 1-mA Load

2 Applications
• Power Supplies
• Battery Management
• HVAC
• Appliances

3 Description
The LM35 series are precision integrated-circuit
temperature devices with an output voltage linearly-
proportional to the Centigrade temperature. The
LM35 device has an advantage over linear
temperature sensors calibrated in Kelvin, as the user
is not required to subtract a large constant voltage
from the output to obtain convenient Centigrade
scaling. The LM35 device does not require any
external calibration or trimming to provide typical
accuracies of ±¼°C at room temperature and ±¾°C
over a full −55°C to 150°C temperature range. Lower
cost is assured by trimming and calibration at the
wafer level. The low-output impedance, linear output,
and precise inherent calibration of the LM35 device
makes interfacing to readout or control circuitry
especially easy. The device is used with single power
supplies, or with plus and minus supplies. As the
LM35 device draws only 60 μA from the supply, it has
very low self-heating of less than 0.1°C in still air. The
LM35 device is rated to operate over a −55°C to
150°C temperature range, while the LM35C device is
rated for a −40°C to 110°C range (−10° with
improved accuracy). The LM35-series devices are
available packaged in hermetic TO transistor
packages, while the LM35C, LM35CA, and LM35D
devices are available in the plastic TO-92 transistor
package. The LM35D device is available in an 8-lead
surface-mount small-outline package and a plastic
TO-220 package.

Device Information(1)

PART NUMBER PACKAGE BODY SIZE (NOM)

LM35

TO-CAN (3) 4.699 mm × 4.699 mm
TO-92 (3) 4.30 mm × 4.30 mm
SOIC (8) 4.90 mm × 3.91 mm
TO-220 (3) 14.986 mm × 10.16 mm

(1) For all available packages, see the orderable addendum at
the end of the datasheet.

Basic Centigrade Temperature Sensor
(2°C to 150°C) Full-Range Centigrade Temperature Sensor

Choose R1 = –VS / 50 µA
VOUT = 1500 mV at 150°C
VOUT = 250 mV at 25°C
VOUT = –550 mV at –55°C
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LM35 Precision Centigrade Temperature Sensors
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