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1 General Description  

The Triad TS 5510  Evaluation Board (EVB) enables testing and evaluation of the TS5 510, a 2 - channel 

low noise programmable gain input amplifier for modern at -home recording and professional mixing 

console applications.   The EVB contains a microcontroller that connects to the TS5510’s SPI interface 

for configuration and control of the 2 audio channels, as well as 2 rotary encoders for gain / mute 

control, and a display for gain and mute status.  

 

 

Figure 1: TS5510 Evaluation Board  
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2  EVB Hardware  

The figure below shows the locations of the EVB hardware resources.  

 

 

 

Figure 2 : Hardware Resources  
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Table 1: Descriptions of Hardware Resources  

Item  Description  Item  Description  

1 -15V TS5510 Analog Power Supply  2 Analog GND Supply  

3  +15V TS5510 Analog Power Supply  4  +3.3V TS5510 Analog Power Supply  

5  User Interface Breakout Header  6  User Interface Microcontroller  

7  User Interface Power Switch  8  LCD Display  

9  +3.3V TS5510 Di gital  Power Supply  10 Digital GND Supply  

11 +5V User Interface  Power Supply  12 Ch 1 Gain  / Mute  Control  

13 Ch2 Gain  / Mute  Control  14 Ch2 Audio Output  

15 Ch1 Audio Output  16 TS5510  

17 TS5510 GPIO Breakout Header  18 Phantom Power Daughterboard Connector * 

19 Ch2 Audio Input  20  Ch1 Audio Input  

* Contact Triad Semiconductor Sales for information regarding  the Phantom Power Daughterboard  

3  Power Supplies  and Power Up Sequencing  

The EVB requires 5 power supply rails for operation : +/ -15V analog, +3.3V analog, +3.3V digital, and 

+5V digital .  For best performance, these supplies should be well - filtered, low -noise, lab - grade 

supplies  capable of up to 200mA .  Refer to Figure 3  for a power supply connection diagram.    

 

 

Figure 3 : Power Supply Connections  

 

The EVB power up sequencing must be as follows to avoid potential damage to the EVB and 

TS5510:  

1) Disconnect all input signal sources  

2)  Apply + 3.3 V TS5510 Digital suppl y  

http://www.triadsemi.com/


www.triadsemi.com TS5510 Evaluation Board User Guide  

   

 

Copyright © 202 6  
Triad Semiconductor, Inc.  

Document Rev: 1.0 
6  of 10 

   

 

3)  Apply +3.3V TS5510 Analog supply  

4)  Apply +/ -15V TS5510 Analog supplies  

5)  Apply +5V User Interface  supply  

 

A summary of the power supply input connectors and LED indicators is summarized below  in Table 

2.  AGND and DGND are  separated on the EVB and  connected together inside the TS5510.  

Table 2 : Power Supply Connector Description  

Supply  Input Connector  LED Indicator  Purpose  

-15V TS5510 Analog  J6  LED2  TS5510 Analog front end  

Analog GND  J5  --  Analog supply ground  

+15V TS5510 Analog  J4  LED1  TS5510 Analog front end  

+3.3V TS5510 Analog  J9  LED4  TS5510 internal analog circuits  

+3.3V TS5510 Digital  J8  LED5  TS5510 internal digital circuits  

Digital GND  J10  --  Digital supply ground  

+5V User Interface  J7  LED3  User interface circuits  

4  Audio I/O Connectors  

There are 2 audio input XLR connectors and 2 audio output XLR connectors , 1 in / out pair for each 

channel,  that support balanced audio signals .  Refer to Figure 2  and Table 1 for the location of the 

audio in / out connectors.   The XLR audio connectors have the pinouts shown below.  

Table 3 : Audio Connector Pin Description  

XLR Pin Number  Signal  

1 GND  

2 + Input (Hot)  

3  -  Input (Cold)  

 

 

Figure 4 : Audio Input Connector Pinout  
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Figure 5 : Audio Output Connector Pinout  

5  User Interface  

 Local User Interface  

The EVB’s local user interface  consists of  2  rotary encoders for  gain / mute controls , an LCD 

display , and a user  interface power switch.   Refer to Figure 2  and Table 1 for the location of these 

resources.  

 

Each rotary encoder controls gain  and mute for  its respective channel.  A clockwise turn of the 

rotary encoder increases gain in  1dB increments , a counterclockwise turn decreases gain in  1dB 

increments , and pressing the encoder toggles mute on and off.   Status of the  current gain and mute 

settings is shown on the LCD display.   When the mute indicator on the display is red, mute is 

enabled . 

 

The user interface power switch is provided to power -down the user interface to shut off the 

microcontroller and associated digital circuitry to minimize noise sources primarily for measuring 

the TS5510’s noise performance.   When the switch is in the DOWN  or ON  position, as shown in  

Figure 6 , the user interface is powered by the +5V supply.  When  the user interface switch is  in the 

UP  or OFF  position, the user interface circuits are powered off  and the LCD display will be dark .  

The user interface power switch can be toggled at any time without damage to the EVB.  

 

 

Figure 6 : User Interface Power Switch in the DOWN  or ON  Position  
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The anticipated use - case for the user interface power switch is as follows:  

1) Configure each channel’s desired gain and mute  

2)  Toggle the switch to UP  or OFF position to power off the user interface digital circuits  

3)  Perform  audio  measurements  

4)  Toggle the switch to the DOWN  or ON position to power on the user interface  and set new 

gain / mute conditions for the next measurement  

 Graphical  User Interface  

The EVB has a Beta test version of a graphical user interface that adds control for  a few of the 

TS5510’s internal register settings.  Contact Triad Semiconductor Sales for more information.  

6  Using the EVB  

The following procedure should be used for powering up the EVB and performing audio 

measurements.  Refer to Figure 2 and Table 1 for the location of EVB hardware resources . 

1) Set the user interface power switch to the DOWN or ON position as described in Section  5 .  

If this switch is not in the DOWN or ON position, the LCD will remain dark after pow er is 

applied . 

2)  Power up the EVB following the procedure prescribed in  Section 3 . 

3)  If the LCD display remains dark, check that the user interface power switch is in the DOWN 

or ON position.  

4)  Connect your audio source to the EVB’s XLR inputs using short XLR cables for best 

performance.  

5)  Connect the EVB’s XLR audio outputs to your audio analyzer.   ( Note:  The EVB audio 

outputs are designed to directly drive an ADC so they  will be biased up at a DC level 

between 1V and 3V when powered up.)  

6)  Set the desired operating conditions for each channel (refer to Section 5 ).  

7)  If you are performing noise tests such as Input Referred Noise, for best performance prior to 

making the measurement, toggle the user interface power switch to the UP or OFF position 

(see Section 5) to power down the user interface’s microcontroller and associated digital 

circuits.  

8)  Perform the measurement.  

9)  If the user interface power switch was toggled UP or OFF to perform a measurement, toggle 

it back DOWN or ON to enable the user interface.  

10)  If performing more measurements, start again at step 6) . 
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7  Troubleshooting  

Problem:  The EVB’s l ocal display is stuck on the splash screen and does not advance to the gain 

and  mute control screen.  

1) The likely issue is that the user interface microcontroller cannot  communicate with  the 

TS5510 over the SPI bus.  While the splash screen is being displayed, the  microcontroller 

will read the TS5510’s DEV_ ID register.  If the read returns an unknown ID value then the 

local display’s splash screen will persist as an indication of an error.   Confirm that all of 

the power supplies connected to the EVB are turned on.  

 

Problem:  The EVB’s local interface gain and mute controls quit working.  

1) The 2 rotary encoders that control the gain and mute functions are attached to the EVB 

via 2 cables for I2C communications.  One or more of the ends of the cables could have 

become disconnected.  Check to be sure both cables are firmly connected . 

8  Schematics  and PCB Layout  

EVB Schematics and the PCB layout are provided on the TS5510 home page on the Triad 

Semiconductor website.  

9  Revision History  

Revision  Modifications  Modification Date  

1.0 Initial release  January 16, 2026  
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IMPORTANT NOTICE  
 
Triad Semiconductor, Inc. (T riad ) reserve s  the right to make corrections, enhancements, improvements and other  changes 
to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESD48, 
latest  issue. Buyers should obtain the latest relevant information before placing orders and should verify that such 
information is current and  complete. All semiconductor products (also referred to herein as “components”) are sold subject 
to T riad ’s Standard Terms and C onditi ons of S ale  supplied at the time of order acknowledgment.  
 
T riad  warrants performance of its components to the specifications applicable at the time of sale, in accordance with the 
warranty in T riad ’s Terms and Conditions of Sale  of semiconductor products. Testing and other quality control techniques 
are used to the extent T riad  deems necessary to support this warranty. Except where mandated by applicable law, testing of 
all parameters of each component is not necessarily performed.  
 
T riad  assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their 
products and  applications using this component . To minimize the risks associated with Buyers’ products and applications, 
Buyers should provide  adequate design and operating safeguards.  
 
T riad  does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, 
mask work right, or  other intellectual property right relating to any combination, machine, or process in which this  
component  is used. Information  published by Triad  regarding third -party products or services does not constitute a license 
to use such products or services or a warranty or  endorsement thereof. Use of such information may require a license from a 
third party under the  patents or other intellectual property of the  third party, or a license from Triad  under the patents or 
other intellectual property of Triad . 
 
Reproduction of significant portions of information in this data sheet is permissible only if reproduction is without alteration  
and is accompanied by all associated warranties, conditions, limitations, and notices. Triad  is not responsible or liable for 
such altered  documentation. Information of third parties may be subject to additional restrictions.  
 
Resale of this component  with statements different from or beyond the parameters stated by Triad herein  for this  
component voids all express and any implied warranties for this Triad  component and is an unfair and deceptive business 
practice.  Triad  is not responsible or liable for any such statements.  
 
Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety -related 
requirements  concer ning this product , and any use of this  component in its applications, notwithstanding any applications -
related information or support  that may be provided by Triad . Buyer represents and agrees that it has all the necessary 
expertise to create and implement safeguards which  anticipate dangerous consequences of failures, monitor failures and 
their consequences, lessen the likelihood of failures that might cause  harm and take appropriate remedial actions.  
 
Buyer acknowledges and agrees that this component was not designed for, or intended for use in, safety -critical, FDA Class 
III (or similar life -critical medical equipment), automotive or military/aerospace applications. Buyer’s use of this component 
in any  of the above -mentioned applications is done solely at the Buyer’s risk  and B uyer will fully indemnify Triad  and its 
representatives against any damages arising out of the use  thi s component in these or any other applications  in which this 
component was no t specifically developed for use . 
 
Triad Semiconductor designs and manufactures analog and mixed signal integrated circuits. Founded in 2002, Triad 
provides custom IC, ASSP and standard product solutions to customers in all major markets.  
 
Triad Semiconductor  
1760 Jonestown Road  
Winston -Salem NC 27103  
United States  
 
www.triadsemi.com  
info@triadsemi.com  
sales@triadsemi.com  
 
phone: (336) 774 -2150  
fax: (336) 774 -2140  
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