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Wux Richen 10T Technology Co., Ltd.

RCWL-9600 Series

RCWL-9600 Ultrasonic Distance Measurement IC

m Product overview

The RCWL-9600 is a chip designed by Wuxi
Morning loT Technology Co., Ltd. (WWW.WX-
RCWL.cOM) for open ultrasonic ranging
applications. A single chip can complete
ultrasonic transmission, reception,
demodulation, processing, calculation and
output.

The RCWL-9600 has a built-in high-performance
processing unit, which can implement multiple
output modes, such as GPI0, UART and 1IC. The
GP10 mode is compatible with Huawei HC-SR04.

The driving part adopts special frequency sweep mode,
which makes it more adaptable to the probe. According
to the temperature characteristic of probe, the non-
temperature characteristic crystal vibration mode is
abandoned, and the temperature compensation is made in
the driving part to minimize the temperature drift of
probe.

By using the ' comparison fitting curve, the
measurement effect of the method is obviously
better than that of HC-SRO4. Based on the
different characteristics of the 16, 12, and 10 mm
probes, the chip has three kinds of comparison
curves. The chip can be freely matched without
additional peripherals.

Only eight resistors and capacitors are required on the
periphery of the chip. The furthest distance
measurement can be set using resistors. Built-in high-
precision oscillator, no need for external crystal
oscillator, high cost performance.

With the Division | 16, 12, 10MM ultrasonic probe,
16MM full color, dazzling color ultrasonic probe;
can easily complete different ranging scheme
design. Division | also provide chip parameters
and LOGO, probes, modules and other
customized services.

B Main features

® Operating voltage 2.8-3.6V

@ Operating current 2.2 mA

® Support GPIO, UART and IIC modes
Default output mode compatible with HC-SR04

® 2 cm blind zone, customizable

7 m remotest distance measurement,
peripheral adjustment

® Built-in high-precision oscillator, no

crystal oscillator required @ 50 MS
measurement period, other time can be
customized @ Complete design
reference solution @ 10 ports can
withstand 5.5 V

® Working temperature -40 ... 90°C

Provide 3 types of comparision
and fitting curve chips:

- 16 mm probe: RCWL-9600
- 12 mm probe: RCWL-9601
- 10 mm probe: RCWL-9602

B Typical applications

- Toys, robot obstacle avoidance
- Water level measurement
- Other ranging applications
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Wux Richen 10T Technology Co., Ltd. RCWL-9600 Series

B Pin definition
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m Pin definition

No | Symbol Function description
1 IM-out Probe impedance match output
2 Vee_a Analog power supply
3 IM-in Probe impedance match input
4 Vee d Digital power supply

5 Echo/Tx/SDA | GPIO mode: Echo; UART: Tx; IIC: SDA

b 4DK+}'| IC Connect with probe + pole (the positive and negative poles can not be divided into the
distance measurement application); Connect 10k to ground selects |IC mode.

7 Trig/Rx/SCL | GPIO mode: Trig; UART: Rx; IIC: SCL

8 Gnd_d Digital ground

Connect to probe "-" pole (the positive and negative poles can not be divided into the
range measurement application); Connect 10k to ground selects serial mode.

9 40K-/UART

10 GN-out Amplified output, adjustable furthest range
11 GN-in Amplified input, adjustable furthest range
12 Vcap Internal bias voltage, 1uF
13 Gnd_d Digital ground
14 BP-in Band pass input
15 BP-out Band pass output
16 Gnd_a Simulation ground
2
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Wux Richen 10T Technology Co., Ltd. RCWL-9600 Series

®= Functional block diagram
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» Application circuit diagram
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Note: circuit diagram 3...5 V is used.
LDO canbe 3,30r3,0V.
The input and output voltage difference of XC series LDO is small.

If 3,3 V is applied, LDO can be omitted.
For example if 5 V is operated independently, connect 1K resistor in series to 5 V and divide to 3,3 V.
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Wux Richen 10T Technology Co., Ltd. RCWL-9600 Series

» Performance parameters

Param name MNote Min Typ Max Unit
Waorking voltage 2.8 4.2 v
Working current 2.2 3 mA

Max detection range | Boundary 450 600 cm
Woarking frequency 40 kHz
Blind area Random value in blind zone 2 3 cm
Detection accuracy The same temperature +2 o
Resolution Theoretic 1 mm
Detection angle Maximum detection range +15 120 degree
Masurement cycle 50 mS
Output interface mode GPIO f UART / lIC

Storage temperature -50 +100 C
Operating temperature -40 +90 g 2
Packaging materials Environmental protection material

Package type 50P1e

B GPIO, Uart and lIC

Pin Mode R4/R5 resistor settings
1 GPIO R4 (40K+/IIC) = NC; R5 (40K-UART/IIC)=NC; Default
2 11C R4 (40K+/1IC) = 10K; R5 (40K-UART/IIC) = NC
3 UART R4 (40K+/1IC) = NC; R5 (40K-UART/IIC) = 10K

® Maximum distance measurement adjustment

R3

The last stage of amplification of feedback signal is adjustable, and the maximum range value can be
changed by adjusting the gain of this stage.

In practice, the R3 resistance is generally adjusted. The larger R3, the larger the gain and larger the
distance.

The recommended line for R3 = 563, and the furthest distance is generally about 4 m.
R3 = 753, the furthest distance is about 4.5 - 5 m.
The customer can adjust the resistance according to their needs.
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Wux Richen 10T Technology Co., Ltd. RCWL-9600 Series

= Measurement operation

1: GPIO mode

TTL for 10us
50 ms customizable
MCU trigger signal
8 kHz pulses
Module IN signal “M””‘”m
Echo output
Module OUT
echo signal

Ultrasonic timing diagram

The working mode is the same as HC-SR04. An external MCU sends a high level pulse greater than 10 uS to
the Trig pin of the module. The module gives a high level pulse proportional to distance, which is calculated
from the pulse width time "7

Distance =T * C/ 2 (Cis the speed of sound)

Sound velocity temperature formula:

c=(331.45 + 0.61t /°C) m/s (where 330.45 is at 0°C)

Sound velocity: 0°C= 330 45M/S
20°C= 342 62W/S
40°C= 354.85M/S

The error of sound velocity at 0- 40 Cis about 7%.

In practical applications, if accurate distance values are required, temperature effects must be considered and temperature
compensation must be done.

If necessary, please pay attention to the RCWL-9700 with temperature compensation.
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Wux Richen 10T Technology Co., Ltd.

RCWL-9600 Series

2: UART mode

UART mode baud rate settings: 9600 N 1

Command Return value | Description
BYTE_H The output distance is {(mm):
OxAD BYTE_M ( (BYTE_H<<16) + (BYTE_M<<8) + BYTE_L) / 1000
BYTE_L
OxF1 Company and version information

Connect to the serial port.

The MCU or PC sends the 0xAO command.
After distance measured, the module return three bytes of data: BYTE_H, BYTE_M and BYTE_L.

The distance is calculated in mm as follows:

Distance = ((BYTE_H<<16) + (BYTE_M<<8) + BYTE_L) / 1000
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Wux Richen 10T Technology Co., Ltd. RCWL-9600 Series

3: lIC mode

12C address 0x57

12C transmission format

Write data: o
Data transmission

(N bytes + acknowledge)

—

" ™
S e LM b | Data ACK Data ACK P
Start Write Acknowledge StI
condition Answer Answer condition P
Read data: Data transmission
(N bytes + acknowledge)
i
F —
T e YO Data | ACK Data NAK P
Start Read Non- ~ Stop
condition Answer Answer acknowledge
condition
Command format:
Address Command |Return value | Description
Wie 0x01 Start ranging command
OxAE
Read BYTE_H Distance calculated as (in mm);
g EEE—:"" ((BYTE_H<<16) + (BYTE_M<<8) + BYTE_L) / 1000

Write 0x01 to the module to start distance measurement.
Wait for more than 100 ms (maximum measurement time of the module).
Directly read out three bytes of distance data: BYTE_H, BYTE_M, BYTE_L.

The distance is calculated in mm as follows:

Distance = ((BYTE_H<<16) + (BYTE_M<<8) + BYTE_L) / 1000

I
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Wuxi Richen 10T Technology Co., Ltd. RCWL-9600 Series

Package outline
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Wuxi Richen 10T Technology Co., Ltd. RCWL-9600 Series

The latest updated materials can be downloaded from Baidu Cloud.

Baidu cloud materials:

http://pan. baidu. com/s/1miNGWha

Website:
WWW. WX-RCWL. COM

Mailbox:
11261xb@163. COM

Telephone:
18851501095

This User Manual is for reference only. We reserve the right to further
explain the reliability, functionality and design improvements of all the
above products. The user manual is subject to change without prior notice.
Customers can download the latest information for design reference.

It is not reccomended to use in areas where malfunction or disfunction
may cause harm people.

It is used as a key component in life-saving, life-support devices or

systems. Wuxi Morning loT Technology Co., Ltd. has the right to modify
products without prior notice.
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