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System Description 

The PGA450-Q1 is system on Chip (SOC) sensor 
interface IC for automotive Ultrasonic sensors.  It 
provides all signal conditioning and processing for 
the transducer echo signals and for calculating the 
distance between the transducer and objects. MCU 
& program memory & LIN allow for full 
configurability for the specific end application. 
Providing all functionality as system on Chip allows 
for smallest form factor ultrasonic sensor modules.  
 
Featured Applications 

 Ultrasonic park assist 

 Self-parking 

 Blind spot detection 

 Valet parking 

 Park distance warning 
 

Design Resources 

PGA450-Q1  Product Folder 

EVM User’s Guide  Document 

Application Note  Document 

Firmware   Document 

 
Design Features 

 Flexibility in transducer selection (40 kHz – 70 
kHz) 

 SoC that is highly programmable with 
integrated 8051 core 

 LIN2.1 master transceiver 

 Can be directly connected to car battery, no 
wide input range LDO required 

 Load dump protection 

 AEC Q-100 
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Associated Part Numbers

Part Number Part Description EVM Link 

PGA450-Q1 Automotive Ultrasonic Sensor Signal Conditioner 
EVM User’s 
Guide 

 
Design Considerations and Test Data: 
 
The PGA450-Q1 interprets the sent and received signals from an ultrasonic sensor to determine information 
such as distance and time-of-flight. The PGA450-Q1 supports sensors between 40 kHz and 70 kHz. The 
PGA450 typically works with one transducer that will both transmit the sound wave and receive the echo. 
 
Ultrasonic Sensing Advantages 

The response is very repeatable and linear which translates well to visual representations of target distance as 
shown later in the test data. The response is also not dependent on surface color. 
 
For object detection, ultrasonic sensing is a more cost-effective approach than cameras, which are poor at 
detecting at close distances. Infrared sensing is less expensive than ultrasonic but does not provide as 
accurate results and cannot function properly in direct sunlight.  
 
System Considerations 

For outdoor automotive applications, waterproof ultrasonic sensors are used because of their ability to 
withstand environmental particles. Mesh ultrasonic sensors are more suitable for applications that do not pick 
up dust or water. Air temperature, humidity, and wind affect the speed of sound in air. Therefore, the 
transmitted and echoed signal can be weakened or moved. 
 
If multiple sensors are used, they must be spaced out enough so that the sensor signals do not interfere. 
 
Transducer Considerations 

The sensor used in this system is Murata’s MA58MF14-0N. Key ultrasonic sensor specifications are 
frequency, sensitivity, and directivity. 
 
The system also includes a tunable Toko push-pull transformer. The 
transformer is used to excite the transformer. The transformer is center 
tapped to double the voltage.  
 
Typically a tuning capacitor is needed to match the resonant frequency 
between the transducer and transformer.  CPT, RT, LT, and CT are 
characteristics of the transducer, LSEC is the secondary inductance of 
the transformer, and CTUNE is an external capacitor placed across the 
terminals of the transducers.  
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Quick Start Guide 

What’s Needed: 
1. PGA450-Q1 EVM + TI communication (TIger) board 
2. PC with the PGA450-Q1 EVM GUI installed 
3. 5V power supply 

Before the system is powered up, please make sure all hardware is configured properly. Check that all 
jumpers and headers are connected appropriately. For a detailed description of configurations, see EVM 
user’s guide. 

 
To power the board: 
1. Only one main power supply is needed. Apply 7 VDC to 18 VDC to the PGA450-Q1EVM that supplies 

power to the entire board, except for the USB communications board and LIN which are powered by the 
USB communication PCB.  

2. Connect a power supply to the banana jacks, P1 “VPWR_IN” and P3 “GND” or use the screw terminal P2. 
 

To test functionality of board: 
1. Connect the PGA450-Q1 EVM to the interface board. 
2. A Murata transducer is included with the EVM. Solder the transducer connector to the through-holes at P6. 

Alternatively, use the screw terminal to connect the transducer. 
3. To program OTP bits, program registers, then take data, see PGA450-Q1 EVM user’s guide. 
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Texas Instruments Incorporated ("TI") reference designs are solely intended to assist designers (“Buyers”) who are developing systems that
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REFERENCE DESIGNS OR USE OF THE REFERENCE DESIGNS, EXPRESS, IMPLIED OR STATUTORY, INCLUDING ACCURACY OR
COMPLETENESS. TI DISCLAIMS ANY WARRANTY OF TITLE AND ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS
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TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI’s terms
and conditions of sale of semiconductor products. Testing and other quality control techniques for TI components are used to the extent TI
deems necessary to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not
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TI assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.
Reproduction of significant portions of TI information in TI data books, data sheets or reference designs is permissible only if reproduction is
without alteration and is accompanied by all associated warranties, conditions, limitations, and notices. TI is not responsible or liable for
such altered documentation. Information of third parties may be subject to additional restrictions.
Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards that
anticipate dangerous failures, monitor failures and their consequences, lessen the likelihood of dangerous failures and take appropriate
remedial actions. Buyer will fully indemnify TI and its representatives against any damages arising out of the use of any TI components in
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