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Introduction 
The Semtech 3CH-TS13102-EVM is an evaluation platform for test and experimentation of galvanic 
isolated blocking 60V power load switch based on the Semtech TS13102 Controller. This evaluation 
module provides an idea solution for power switch device with bi-directional blocking used for many 
different application areas, such as power load/rail switching, input supply muxing,isolated supply 
muxing,HVAC control and so on. 

 

 

Objectives 
The objective of this User Guide is to provide a fast, easy and thorough method to experiment with and 
evaluate the Semtech solutions for this isolated power switch. Semtech offers a range of solutions to 
meet the needs of a wide range of system developers. Developers are provided with all the information 
on how this EVM was built as a starting point for their own designs using the TS13102 and other Semtech 
components.  
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Product Description 
TS13102 is a galvanic isolated 60V power switch device with bi-directional blocking. The 
device includes a single integrated 225mOhm high voltage FET, allowing high efficiency 
switching of power loads or other high current applications. The 3-channel TS13102 EVM 
supports galvanic isolated 3-channel 60V rated switches, which can be independently sup-
plied from 24VAC supply.  
 
TS13102 EVM board has the following features:  
1. Supports independent 3-channel load switches.  
 
2. Provides the ability for the switch to stay on (latched-on) even when the CLK from micro-
controller cease to exist.  
 
3. Dithering feature enabled, where the switch is opened for a time much less than time-
constant of relay switch, thereby allowing all 3 TS13102s powered and all 3 switches re-
main closed. 
 
4. The TS13102 includes several protection features. Each FET has an integrated over-
current shut-down to prevent device damage during short-circuit or other unusually high 
load conditions. If an over-current event is detected for a time the FET is latched off until the 
CLK turn off sequence is given.   
 
5. Only a pair of GPIO pins can manage the command and control for up to 8 loads as long 
as each TS13102 has a unique address. The address pins are set using hard wired connec-
tions according to the Address Configuration Table shown in the Figure. 
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3-CH-TS13102-EVM Jumper settings  

                

 
 

TS13102 

Isoltation 
capacitors 

Microcontroller 

Load “0”address: 

AD2AD1AD0=000 

Load “1”address: 

AD2AD1AD0=001 

Load “2”address: 

AD2AD1AD0=010 

The SYSP and SYSM 
pins for those TS13102 
devices connected 
togother by these 
jumpers. 
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Standard Use 
1. Verify that all power sources are either off or have their outputs disabled before proceeding. 

2. The test set-up includes wires connection as shown below. 

 

 

 

 

 

3. Connect the USB cable between TS13102EVM and computer. 

4. Connect R-load and AC source, 

5. Adjust the AC source to the desired input voltage range, such as 24Vac/2A.  

6. Double-click the icon (TS_HID) to open the GUI that named “TS13102 V3.00”, then one window 
interface will appear. 

           

 

Connect to computer via 
USB port 

Connect to 24Vac source 

Using 2 20R-resistors as a 
power load 

Probe current to monitor the 
output load current 
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7. Turn on the AC power source , if necessary, can monitor the load current by using one current 
probe at load cable; voltage probe at CLK/DATA pin can monitor the clock/Data timing ,or diff-
probe at SW1 and SW2  for AC source output voltage. 
 

If see this text box, it means 
that communicated with MCU 
successfully. 

Here means communication 
failed. 
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8. The window interface only support 3 channels command or control,  for example, channel 
2(address configure:001) selected to demonstrate turn-on or turn-off function; there are too many 
commands sent to the switches for various operation modes. 
 

9. immediate turn-on and  immediate turn-off  function demonstration: 
 
Click the “ON” or “OFF” button to switch on or off the relevant relay (the physical push button on 
the board are not supported) after selecting the corresponding options. 
 
 

 
 

Voltage probe for 
CLK/DATA timing 

Diff-Voltage probe 
for SW1/SW2 load 
terminals  

Current probe for 
output load current 
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Immediate turn-on with no dither 

Immediate turn-on with dither 



  

Isolated power switch  www.semtech.com  9 of 22  
User Guide Rev 0.1   

 Semtech  

 
 

 

 

10. zero-crossing turn-on and  zero-crossing turn-off  function demonstration: 
 
 

 
 

Click the “ON” or “OFF” button to switch on or off the relevant relay (the physical push button on the board 
are not supported) after selecting the corresponding options. 

Immediate turn-off  
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Zero-crossing turn-on 
with dither 

Zero-crossing turn-off  
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11. Click the “Heart beat” button to activate the heart-beat signal (one pulse) from DATA pin which is 
synchronous with zero crossings of AC waveform when the swith is off. If detect the heart beat 
signals, the GUI shows in accordance with the following pattern.  
 

 
 

 

 

 

 

 

12. Turn off all connections and AC power source after all channels function verification. 

 

 

 

 

 

 

 

  

Heart-beat signals sent from DATA pin when the AC waveform is zero crossing. 
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Documentation 
The following sections document the hardware design of the SC24243Q-EVM. This information can be 
used to better understand the functionality of the design, as well as assist in creating your own hardware 
solution based to some degree on this design  

 

A.Schematic 
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B.Bill Of Materials “BOM” 

 
 

LogicalDesignator Description Value Value2 Manufacturer ManufacturerCode Quantity

C1 Capacitor 10uF 10V,20%,0805 1

C2, C4 Capacitor 100nF 50V,10%,0402 4

C3 Capacitor 100nF 50V,10%,0402 1

C5 Capacitor 100nF 10V,10%, 0603 3

C6 Capacitor 100nF 10V,10%,0603 3

C7, C7A Capacitor 4.7uF 6.3V,10%,0603 Tayio Yuden JMK107BJ475KA-T 2

C8, C9, C10, C11, C13 Capacitor 100nF 10V,10%,0402 5

C12 Capacitor 4.7uF 6.3V,10%,0603 Tayio Yuden JMK107BJ475KA-T 1

C14 Capacitor 4.7nF 10V,10%,0402 1

C15 Capacitor 100nF 10V, 10%,0402 1

C16 Capacitor 4.7nF 10V,10%,0402 1

C17, C18 Capacitor NP 2

Cdata, Capacitor 100pF 2000V,10%,1206 3

Cgnd Capacitor 680pF 2000V,10%,1206 3

Chvst1 Capacitor 10n 1000V,10%,1206 1

Chvst Capacitor 10nF 1000V,10%,1206 3

Ciso Capacitor 680pF 2000V,10%,1206 3

Csuba Capacitor 100nF 10V,10%,0603 3

Csys Capacitor 100nF 100V,10%,0603 3

Cvdd2 Capacitor 1uF 10V,10%,0603 3

D1, D4, D5, D7, D10 Schottky Diode 'PowerDI-123 Diodes DFLS160-7, Diode 13

D2 Zener Diode 5V,'SMA Bourns SMA J5.0CA, TVS Diode, 5V 1

D3 Zener Diode 16V,'SMA Bourns SMA J16A, TVS Diode 16V 1

D6, D8 TVS diode
TVS diode, 
package:'SGB1006N3T SEMTECH rclamp0512tq 6

D9 LED '0603 Green  LED 3

D11 Schottky Diode 'Schottky Diode,'SOD123 Diodes DFLS160-7 1

F1 Fuse 'Fuse 1206 0.5A 1

J1 Banana Jack 1

J6 Banana Jack 1

J12 Banana Jack 3

J13 Banana Jack 3

J3

Micro-B USB, Receptacle, 5 
Position, SMT and Trough-
Hole Hirose ZX62D-B-5P8

1

U2 USB ESD Protection 'USB ESD Protection NXP IP4221CZ6-S,115 1

J2 Jumper
'Connector, Pin Header, 2-Pin 
, 2.54mm  pitch 1

J4 Jumper
'Connector, Pin Header, 2-Pin 
, 2.54mm  pitch 1

J4a Jumper
'Connector, Pin Header, 2-Pin 
, 2.54mm  pitch 3

J4b Jumper
'Connector, Pin Header, 2-Pin 
, 2.54mm  pitch 3

J4c Jumper
'Connector, Pin Header, 2-Pin 
, 2.54mm  pitch 3

J4d Jumper
'Connector, Pin Header, 2-Pin 
, 2.54mm  pitch 3

J4e Jumper
'Connector, Pin Header, 2-Pin 
, 2.54mm  pitch 3

J4f Jumper
'Connector, Pin Header, 2-Pin 
, 2.54mm  pitch 3

J4g Jumper
'Connector, Pin Header, 2-Pin 
, 2.54mm  pitch 3

J5 Jumper
'Connector, Pin Header, 2-Pin 
, 2.54mm  pitch 1

J7 Jumper
'Connector, Pin Header, 2-Pin 
, 2.54mm  pitch 3

J7a Jumper
'Connector, Pin Header, 2-Pin 
, 2.54mm  pitch 3

J8, J9, J11, J14 Jumper
'Connector, Pin Header, 3-Pin 
, 2.54mm  pitch 12

J10 Jumper
'Connector, Pin Header, 2-Pin 
, 2.54mm  pitch 3

J10a Jumper
'Connector, Pin Header, 2-Pin 
, 2.54mm  pitch 3

J15 JTAG Debug Connector
'Connector, Pin Header, 5-Pin 
, 2.00mm  pitch 3M 951105-8622-AR 1

R1 Resistor 18.4K 1%,0402 1

R2, R4 Resistor 10K 1%,0402 2

R3 Resistor 75K '1%,0402 1

R5 Resistor 0 1%,0402 3

R6 Resistor 100 1%,0402 3

R6a,R6b,R6C Resistor 100 1%,0402 3

R8a Resistor 1000 1%, 0603 3

R8, R9 Resistor 100 1%, 1206 6

R10 Resistor NP 1%,0402 3

R11 Resistor 1K 1%,0402 3

R12 Resistor 4.7K 1%,0402 3

R13 Resistor 10K 1%,0402 3

R17,  R23 Resistor 10K 1%, 0402 2

R18,R14, Resistor NP 2

R7 Resistor NP 3

R15, R16, R19 Resistor 0 1%, 0402 3



R20 Resistor 30K 1%, 0402 1

R21 Resistor 75K 1%, 0402 1

R22 Resistor 220 1%, 0402 1

R24 Resistor 1.5K 1%, 0402 1

S1 Switch
'Manual ON/OFF 
Switch,SW_FSM4JSMA TE Connectivity FSM4JSMA 3

TP1 Testpoint
'Test Points , single 
Pin,0.9mm diameter 1

TP2 Testpoint
'Test Points , single 
Pin,0.9mm diameter 1

TP3 Testpoint
'Test Points , single 
Pin,0.9mm diameter 1

TP4, TP5 Testpoint
'Test Points , single 
Pin,0.9mm diameter 2

TP6 Testpoint
'Test Points , single 
Pin,0.9mm diameter 3

TP7 Testpoint
'Test Points , single 
Pin,0.9mm diameter 3

TP8 Testpoint
'Test Points , single 
Pin,0.9mm diameter 3

TP9 Testpoint
'Test Points , single 
Pin,0.9mm diameter 3

TP10 Testpoint
'Test Points , single 
Pin,0.9mm diameter 3

TP11 Testpoint
'Test Points , single 
Pin,0.9mm diameter 3

TP12 Testpoint
'Test Points , single 
Pin,0.9mm diameter 3

TP13 Testpoint
'Test Points , single 
Pin,0.9mm diameter 3

TP14 Testpoint
'Test Points , single 
Pin,0.9mm diameter 3

TP15 Testpoint
'Test Points , single 
Pin,0.9mm diameter 3

TP16 Testpoint
'Test Points , single 
Pin,0.9mm diameter 3

TP17 Testpoint
'Test Points , single 
Pin,0.9mm diameter 3

U1 IC Linear Regulator Triune Systems TS31023 1

U3 IC
60V isolated power 
switch,16pin QFN (3x3) Triune Systems TS13102 3

U4 IC
Single Channel Wireless 
Power Transmitter Controller Triune Systems TS80000-501410QFN

1

U5 IC
Quadruple 2-Input Positive-
AND Gate TI SN74LV08ARGYR 1

U6 IC OR gate,'SC70-6N Fairchild NC7SZ332P6X 1

Y1 Ceramic Resonator Ceramic Resonator,8MHz Murata CSTCE8M00G55-R0 1
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IMPORTANT NOTICE 

Information relating to this product and the application or design described herein is believed to be reliable, however 
such information is provided as a guide only and Semtech assumes no liability for any errors in this document, or for 
the application or design described herein. Semtech the latest relevant information before placing orders and should 
verify that such information is current and complete. Semtech reserves the right to make changes to the product or 
this document at any time without notice. Buyers should obtain warrants performance of its products to the 
specifications applicable at the time of sale, and all sales are made in accordance with Semtech’s standard terms 
and conditions of sale. 

SEMTECH PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED OR WARRANTED TO BE SUITABLE FOR USE 
IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS, OR IN NUCLEAR APPLICATIONS IN WHICH THE 
FAILURE COULD BE REASONABLY EXPECTED TO RESULT IN PERSONAL INJURY, LOSS OF LIFE OR SEVERE 
PROPERTY OR ENVIRONMENTAL DAMAGE. INCLUSION OF SEMTECH PRODUCTS IN SUCH APPLICATIONS IS 
UNDERSTOOD TO BE UNDERTAKEN SOLELY AT THE CUSTOMER’S OWN RISK. Should a customer purchase or use 
Semtech products for any such unauthorized application, the customer shall indemnify and hold Semtech and its 
officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs damages and attorney 
fees which could arise. 

The Semtech name and logo are registered trademarks of the Semtech Corporation. All other trademarks and trade 
names mentioned may be marks and names of Semtech or their respective companies. Semtech reserves the right to 
make changes to, or discontinue any products described in this document without further notice. Semtech makes no 
warranty, representation or guarantee, express or implied, regarding the suitability of its products for any particular 
purpose. All rights reserved. 
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