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Sensor Ultrasonik Depan 

 

Sensor Ultrasonik Samping Kiri 
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Tech Support: 
services@elecfreaks.com 

 

Ultrasonic Ranging Module HC - SR04 
 

Product features: 

 

Ultrasonic ranging module HC - SR04 provides 2cm - 400cm non-contact 

measurement function, the ranging accuracy can reach to 3mm. The modules 

includes ultrasonic transmitters, receiver and control circuit. The basic principle of 

work: 

(1) Using IO trigger for at least 10us high level signal, 

(2) The Module automatically sends eight 40 kHz and detect whether there is a 

pulse signal back. 

(3) IF the signal back, through high level , time of high output IO duration is the 

time from sending ultrasonic to returning. 

Test distance = (high level time×velocity of sound (340M/S) / 2, 

 

Wire connecting direct as following: 

 

• 5V Supply 

• Trigger Pulse Input 

• Echo Pulse Output 

• 0V Ground 

Electric Parameter 

Working Voltage DC 5 V 

Working Current 15mA 

Working Frequency 40Hz 

Max Range 4m 

Min Range 2cm 

MeasuringAngle 15 degree 

Trigger Input Signal 10uS TTL pulse 

Echo Output Signal Input TTL lever signal and the range in proportion 

Dimension 45*20*15mm 

mailto:services@elecfreaks.com
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The Timing diagram is shown below. You only need to supply a short 10uS pulse 

to the trigger input to start the ranging, and then the module will send out an 8 

cycle burst of ultrasound at 40 kHz and raise its echo. The Echo is a distance 

object that is pulse width and the range in proportion .You can calculate the range 

through the time interval between sending trigger signal and receiving echo signal. 

Formula: uS / 58 = centimeters or uS / 148 =inch; or: the range = high level time * 

velocity (340M/S) / 2; we suggest to use over 60ms measurement cycle, in order 

to prevent trigger signal to the echo signal. 

 

 



62 
 

 

Attention: 

• The module is not suggested to connect directly to electric, if connected electric, 

the GND terminal should be connected the module first, otherwise, it will affect the 

normal work of the module. 

• When tested objects, the range of area is not less than 0.5 square meters and 

the plane requests as smooth as possible, otherwise ,it will affect the results of 

measuring. 

 

Pin Definition NEO6MV2 
 

  

13   12   

14    11  

15   10   

16     9  

17     8  

NEO-6 
18 

     7  

Top View     6  

19 

20     5  

21      4  

22     3  

23     2  

24      1  
 

Figure 2 Pin Assignment 

No Module Name I/O Description 

1 All Reserved I Reserved 

2 All SS_N I SPI Slave Select 

3 All TIMEPULSE O Time pulse (1PPS) 

4 All EXTINT0 I External Interrupt Pin 

5 All USB_DM I/O USB Data 

6 All USB_DP I/O USB Data 

7 All VDDUSB I USB Supply 

8 All Reserved 
See Hardware Integration Manual 

Pin 8 and 9 must be connected together. 

9 All VCC_RF O Output Voltage RF section 

    Pin 8 and 9 must be connected together. 

10 All GND I Ground 

11 All RF_IN I GPS signal input 

12 All GND I Ground 

13 All GND I Ground 
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14 All MOSI/CFG_COM0 O/I            
SPI MOSI / Configuration Pin. 

                                          Leave open if not used. 

15 All MISO/CFG_COM1 I                                
SPI MISO / Configuration Pin. 

                                         Leave open if not used. 

16 All CFG_GPS0/SCK I 
Power Mode Configuration Pin / SPI Clock. 

Leave open if not used. 

17 All Reserved I Reserved 

18 All SDA2 I/O DDC Data 

19 All SCL2 I/O DDC Clock 

20 All TxD1 O Serial Port 1 

21 All RxD1 I Serial Port 1 

Timing diagrams 

In order to avoid a faulty usage of the SPI, the user needs to comply with 

certain timing conditions. The following signals need to be considered for timing 

constraints: 

Symbol Description 

SS_N Slave Select signal 

SCK Slave Clock signal 

Table 12: Symbol description 

 

Figure 3: SPI timing diagram 

 

Timing recommendations 

The recommendations below are based on a firmware running from Flash memory. 
 

Parameter Description Recommendation 

t
INIT 

Initialization Time 500 s 

t
DES Deselect Time 1 ms 

Bitrate  100 kbit/s 
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Pin Definitions ESP32 
 

 
 
 
 
 

1 38 

2 37 

3 36 

4 35 

5 34 

6 33 

7 32 

8 31 

9 30 

10 29 

11 28 

12 27 

13 26 

14 25 

 
 

Figure 1: ESP32-WROOM-32 (ESP-WROOM-32) Pin layout 

ESP32-WROOM-32 has 38 pins. See pin definitions in Table 2. 

Table 2: Pin Definitions 

Name No. Type Function 

GND 1 P Ground 

3V3 2 P Power supply. 

EN 3 I Chip-enable signal. Active high. 

SENSOR_VP 4 I 
GPIO36, SENSOR_VP, ADC_H, ADC1_CH0, 

RTC_GPIO0 

SENSOR_VN 5 I 
GPIO39, SENSOR_VN, ADC1_CH3, ADC_H, 

RTC_GPIO3 

IO34 6 I GPIO34, ADC1_CH6, RTC_GPIO4 

IO35 7 I GPIO35, ADC1_CH7, RTC_GPIO5 

IO32 8 I/O 
GPIO32, XTAL_32K_P (32.768 kHz crystal oscillator 

input), ADC1_CH4, TOUCH9, RTC_GPIO9 

IO33 9 I/O 
GPIO33, XTAL_32K_N (32.768 kHz crystal oscillator 

output), ADC1_CH5, TOUCH8, RTC_GPIO8 

IO25 10 I/O 
GPIO25, DAC_1, ADC2_CH8, RTC_GPIO6, 

EMAC_RXD0 

   

1
8
    

2
2
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IO26 11 I/O 
GPIO26, DAC_2, ADC2_CH9, RTC_GPIO7, 

EMAC_RXD1 

IO27 12 I/O 
GPIO27, ADC2_CH7, TOUCH7, RTC_GPIO17, 

EMAC_RX_DV 

 

Name No. Type Function 

IO14 13 I/O 

GPIO14, ADC2_CH6,  TOUCH6,  RTC_GPIO16,  

MTMS,  HSPICLK, HS2_CLK, SD_CLK, 

EMAC_TXD2 

IO12 14 I/O 
GPIO12, ADC2_CH5, TOUCH5, RTC_GPIO15, MTDI, 

HSPIQ, HS2_DATA2, SD_DATA2, EMAC_TXD3 

GND 15 P Ground 

IO13 16 I/O 

GPIO13, ADC2_CH4, TOUCH4, RTC_GPIO14, 

MTCK, HSPID, HS2_DATA3, SD_DATA3, 

EMAC_RX_ER 

SHD/SD2* 17 I/O GPIO9, SD_DATA2, SPIHD, HS1_DATA2, U1RXD 

SWP/SD3* 18 I/O GPIO10, SD_DATA3, SPIWP, HS1_DATA3, U1TXD 

SCS/CMD* 19 I/O GPIO11, SD_CMD, SPICS0, HS1_CMD, U1RTS 

SCK/CLK* 20 I/O GPIO6, SD_CLK, SPICLK, HS1_CLK, U1CTS 

SDO/SD0* 21 I/O GPIO7, SD_DATA0, SPIQ, HS1_DATA0, U2RTS 

SDI/SD1* 22 I/O GPIO8, SD_DATA1, SPID, HS1_DATA1, U2CTS 

IO15 23 I/O 
GPIO15, ADC2_CH3, TOUCH3, MTDO, HSPICS0,   

RTC_GPIO13, HS2_CMD, SD_CMD, EMAC_RXD3 

IO2 24 I/O 
GPIO2, ADC2_CH2, TOUCH2, RTC_GPIO12, 

HSPIWP, HS2_DATA0, SD_DATA0 

IO0 25 I/O 
GPIO0, ADC2_CH1, TOUCH1, RTC_GPIO11, 

CLK_OUT1, EMAC_TX_CLK 

IO4 26 I/O 
GPIO4, ADC2_CH0, TOUCH0, RTC_GPIO10, 

HSPIHD, HS2_DATA1, SD_DATA1, EMAC_TX_ER 

IO16 27 I/O GPIO16, HS1_DATA4, U2RXD, EMAC_CLK_OUT 

IO17 28 I/O 
GPIO17, HS1_DATA5, U2TXD, 

EMAC_CLK_OUT_180 

IO5 29 I/O GPIO5, VSPICS0, HS1_DATA6, EMAC_RX_CLK 

IO18 30 I/O GPIO18, VSPICLK, HS1_DATA7 

IO19 31 I/O GPIO19, VSPIQ, U0CTS, EMAC_TXD0 

NC 32 - - 

IO21 33 I/O GPIO21, VSPIHD, EMAC_TX_EN 

RXD0 34 I/O GPIO3, U0RXD, CLK_OUT2 

TXD0 35 I/O GPIO1, U0TXD, CLK_OUT3, EMAC_RXD2 

IO22 36 I/O GPIO22, VSPIWP, U0RTS, EMAC_TXD1 

IO23 37 I/O GPIO23, VSPID, HS1_STROBE 

GND 38 P Ground 
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Pin Description DFPlayer Mini 
 

 
 

No Pin Description Note 

1 VCC Input Voltage DC3.2~5.0V;Type: DC4.2V 

2 RX UART serial input  

3 TX 
UART serial 

output 
 

4 DAC_R 
Audio output right 

channel 
Drive earphone and amplifier 

5 DAC_L 
Audio output left 

channel 
Drive earphone and amplifier 

6 SPK2 Speaker- Drive speaker less than 3W 

7 GND Ground Power GND 

8 SPK1 Speaker+ Drive speaker less than 3W 

9 IO1 Trigger port 1 
Short press to play previous 

(long press to decrease volume) 

10 GND Ground Power GND 

11 IO2 Trigger port 2 
Short press to play next（long 

press to increase volume） 

12 ADKEY1 AD Port 1 Trigger play first segment 

13 ADKEY2 AD Port 2 Trigger play fifth segment 

14 USB+ USB+ DP USB Port 

15 USB- USB- DM USB Port 

16 BUSY Playing Status 
Low means playing \High 

means no 

 


