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5.0V

R_SW4

1.2kΩ

5.0V

J_VIN

HDR1X2

Arduino Uno Shield Template

C_SW4
10nF

SW4
Key = A 

T_SW4

HDR1X2

3.3V

External power supply for Arduino

connector header

R_LED5

560Ω LED5

R_PB2

1.2kΩ

5.0V

C_PB2
10nF

T_PB2

HDR1X2

R_PB3

1.2kΩ

5.0V

C_PB3
10nF

T_PB3

HDR1X2

R_SW7

1.2kΩ

5.0V

C_SW7
10nF

SW7
Key = A 

T_SW7

HDR1X2

INT1

active-low LED

R_LED6

560Ω LED6

5.0V

R_LED9

560Ω LED9

R_LED8

560Ω LED8

R_LED17

560Ω LED17

INT0 is Arduino pin 2

D_AREF
LM4041DIZ-ADJ/LFT1

R_AREF

68kΩ

3.3V

type LM385

R_AD0

10kΩ
Key=A

80 %

5.0V

H_AD0

HDR1X3

T_AD0

HDR1X2

5.0V

Test pins

U1A

LM258NG
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4
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U1B

LM258NG
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R_R1A
10kΩ

R_R2A
10kΩ

R_R1B

10kΩ

5.0V

S_LM35

HDR1X3
R_R5

18kΩ

U2A

LM258NG

3

2

4
8

1

R_R3A
10kΩ

R_R3B
10kΩ

R_R4B
10kΩ

R_R4A
10kΩ

U2B
LM258NG
5

6
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8
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R_R6

2.096kΩ
R_R7

10kΩ
5.0V

1.2 V

R_AD1

10kΩ
Key=A

70 %

5.0V T_AD1

HDR1X2

Test pins

H_AD1

HDR1X3

5.0V

R_AD2

10kΩ
Key=A

70 %

5.0V

5.0V

T_AD2

HDR1X2
Test pins

H_AD2

HDR1X3

Analogue AD2

Analogue AD1

R_R2B
10kΩ 5 k

Not used in LAB6

INT0

Active-low switch SW1_L

IO4 Arduino pin as digital input 

IO7 Arduino pin as digital input 

Not used in LAB6

MV = '1' --> calculate mean values
MV = '0' --> calculate instantaneous values

Active-low Start/stop (ST/SP) push-button

R_AD0_2

3.33kΩ

R_RAD0_1

3.33kΩ

Potentiometer analogue AD0. 
Adjusted for LM35 range

-10°C < Ts(°C)< +50°C

LM35 temperature sensor

Test pins Test pins

Test pins

Test pins

INT1 is Arduino pin 3 interrupt on falling edge

IO17

IO19

IO17

J_AD0

HDR1X3

JS_AD0

HDR1X3
jumper

jumper

J_AD1

HDR1X3
jumper

J_AD2

HDR1X3
jumper

Vt simulator

External
sensor AD1

External
sensor AD2

External
sensor AD0

+Vs

GND

Vout

Voltage reference chip = 1.2 V

T_Vr

HDR1X2

Test pins

Example of LM35 signal conditioner 

Analogue inputs = AD0, AD1, AD2

Digital I/O = AD3(IO17), AD4(IO18), AD5 (IO19)

MV

AD5
AD4

5.0V
J_LCD1

HDR_LCD_I2C
2-wire I2C adapter

GND

SDA

SCL

VCC

IO18SDA

SCL RX

TX

PB2
Push_Button

12
3 4PB3

Push_Button

12
3 4

SDA

SCL

This component is the LCD 16x2 display with I2C adapter.
In this project it is used to represent temperatures

J_LED17
HDR1X3

IO17_LED

J_LED8
HDR1X3

IO8_LED

J_LED9
HDR1X3

IO9_LED

J_LED6
HDR1X3

IO6_LED

J5

HDR1X3

R5_R1

100kΩ

C5_C1
82nF

R5_R3

47kΩ

R5_R4

47kΩ

R5_R2
100kΩ

H_LPF5

HDR1X4

5.0V

5.0V

1st-order inverter low-pass filter 

5.0V

C6_C1
82nF

R6_R1

100kΩ H_LPF6

HDR1X4

5.0V

1st-order non-inverter low-pass filter 

R9_R3

100kΩ

C9_C2
82nF

R9_R4

47kΩ

R9_R5

47kΩ

R9_R1 100kΩ

H_LPF9

HDR1X4

5.0V

5.0V

2nd-order inverter low-pass filter 

R9_R2

100kΩ

C9_C1
82nF

U3A

LM258NG3

2

4
8
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U3B

LM258NG5

6

4
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U4A

LM258NG
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4
8
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U4B

LM258NG5

6
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7

5.0V

5.0V

RH_R3

100kΩ

RH_R4

100kΩ

Howland currrrent source 

RH_R1

100kΩ

RH_R2

100kΩ

H_CC6
HDR1X3

V2

V1 Resistive load

----------->

<-----------

IL

IL

J_HCC6

HDR1X2

H_SPI_DAC

HDR1X8

H_VO1

HDR1X2

H_SPI

HDR1X6

H_I2C_DAC

HDR1X6
H_VO2

HDR1X2

H_I2C

HDR1X4

5.0V

AD5
AD4SDA

SCL AD5
AD4

5.0V 5.0V

5.0V

SDA

SCL

SS

SCK

MOSI
MISO

SS

SCK

MOSI
MISO

Brown coloured labels and texts are referred to the project symbol at: https://digsys.upc.edu/csd/EED/lab09/lab09.html

J5_LED

HDR1X3

IO5_LED

IO5_D_OUT

H5_SM

HDR1X3

5.0V
T5_SM

HDR1X2

SM test pin
Servo Motor

H8_ISO
HDR1X3

R8_A
1kΩ

U8_OPTO

CNY17F-3

1

2

5

4

R8_C

47kΩ

R8_G

820kΩ

R8_LED_ISO
2kΩ LED8_ISO

Q8_PMOS

IRF9530

Viso_LD

Optoisolated LOAD with PMOS power driver

IO5_SM

J9

HDR1X3

IO9_D_OUT

Sampling LED
blinking when acquiring

R9_C
47kΩ

R9_G

820kΩ

R9_S
0.1Ω

Q9_PMOS
IRF530

H9_M
HDR1X2

Q9_BJT
BC547BP T9_CS

HDR1X2

R9_B

2.2kΩ

C9_2
82nF

C9_1

220µF

D9
1N4004G
V9_LD

Vin

Power driver with NMOS
Load 
current sensing

Power load 

H17_SW_NO
HDR1X2

Q17_BJT

BC547BP
R17_B

2.2kΩ

C17_2
82nF

C17_1

220µF

D2

1N4004G

Vin

Isolated AC/DC 
power load

Relay17

RELAY_NONC

K

SW17_2

SW17_1

Electromechanical relay

C8_1
220µF

C8_2

10nF

SS

SCK

MOSI

MISO

(SDA) (SCL)


