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Introduction 
 
TS13501 is a bi-directional blocking 36V power DC/AC switch device which offers galvanic isolation 
between the control system and load. The differential input controls the state of the switch by way of a 
transient-immune serial protocol. 

TS131501 EVB V1.0 enables the evaluation of TS13501.  

 

Objectives 
The objective of this User Guide is to provide a fast, easy and thorough method to experiment with and 
evaluate the Semtech solutions. Sufficient information is provided to support the engineer in all aspects of 
adding support to their products. Developers are provided with all the information on how this EVM was 
built as a starting point for their own designs based on the TS13501. 
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Product Description 
TS13501 is a bi-directional blocking 36V power DC/AC switch device which offers galvanic isolation 
between the control system and load. The device includes integrated 240mΩ 36V switch allowing high 
efficiency switching of power loads or other high current applications. The differential input controls the 
state of the switch by way of a transient-immune serial protocol. 

The TS13501 includes an over-current protection feature. Load current is monitored when the switch is in 
on state, notifying the system microcontroller of over-current faults by way of the STAT status pin. 

The TS13501 is ideal for the applications including fire safety applications, industrial control, sprinker control, 
power load/rail switching, input supply multiplexing, etc. with the key advantage of no mechanical contact 
any more. Figure 1 shows the the typical system block diagram how TS13501 is used. 

 

Figure 1        System Block Diagram of TS13501’s Typical Application 

 

TS13501 EVB (v1.0) helps the users to evaluate TS13501’s functionalities/features. 
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EVM Schematic 

 

Figure 2      TS13501 EVB V1.0 Schematic 
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Bill of Materials 
 

Designator 
Quan-
tity 

Value Value2 Value3 
Manufac-
turer 

Manufactur-
erCode 

DNP 

C1, C2 2 2.2uF 10V         

C3, C6 2 0.1uF 10V         

C4, C5 2 16pF 10V         

C8 1 100nF 10V       DNP 

Cclk, Cnclk 2 680pF   200V       

Crtn 1 10nF   200V     DNP 

Cstat 1 100pF   200V       

Cvgg 1 470nF 
10%, 
0603 10V       

D1 1       
Rohm Semi-
conductor SML-P11MTT86   

D2 1       
Rohm Semi-
conductor SML-P11UTT86   

D3, D4, D5 3       Semtech     

D42 1       
Comchip 
Technology 

ATV02W430B-
HF DNP 

J1 1       Hirose ZX62D-B-5P8   

J2 1             

J3 1             

J4, J5 2             

J6 1           DNP 

L1 1 100uH     TDK     

R1 1 10k           
R2, R3, R25, 
R26 4 4.7k           

R4 1 1.5k           

R5 1 1M           
R6, R7, R8, 
R10, R11, R12, 
R13, R15, R16, 
R17, R18, R19, 
R20 13 68           

R9 1 184K 1%         
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R14 1 100K 1%         

R21 1 4.7k           

R22, R24 2 33k           

R23 1 7.5k           

R28 1 100k           

SW1, SW2 2       ITT cannon KMR221G LFS   

U1 1       Microchip     

U2 1       
Triune Sys-
tems TS31023   

U3 1             

U4 1       Atmel   DNP 

Y1 1 12.0MHz     Abracon LLC 

ABM8G-
12.000MHZ-4Y-
T3   
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EVM board appearance 

 

Figure 3    TS13501 EVB V1.0 

 

Operation of the EVB 
Hook up the 16Vac transformer (16Vac is chosen for TS13501’s 36V rating), the contactor with appropriate 
coil voltage rating (24Vac is chosen in this case) as load and “TS13501 EVB V1.0” as Figure 4. Connect 
the EVB with PC with micro-USB cable. 

 

Figure 4      TS13501 EVB V1.0 hook up with contactor load 
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The user can use the button on board to operate the EVB, short-push (shorter than 1 second) then re-
lease the right button will turn on the TS13501 switch; short-push then release the left button will turn off 
the switch. Long-push (longer than 1 second) then release the right button will toggle the TS13501 switch 
~1 second on and ~1 second off, short-push then release the left button will cancel the toggling. 
 
If TS13501 is turned on, the green LED will be lit; if TS13501 is turned off, the green LED is dimmed. If 
TS13501 is in “ON” state and the switch is heathly (the “STAT” is feeding back pulses at FCLK / 4 of “CLK” 
frequency), the red LED is dimmed; If TS13501 is in “ON” state and the switch is not heathly (the “STAT” 
is not feeding back pulses at FCLK / 4 of “CLK” frequency), the red LED is lit. 
 
Or user can use the GUI on a PC to control EVB operation, as figure 5. 
 
 

 
 

Figure 5      TS13501 EVB GUI  
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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. 

© Semtech 2015 

 

 

 

 

Contact Information 

 

Semtech Corporation 
200 Flynn Road, Camarillo, CA 93012 

Phone: (805) 498-2111, Fax: (805) 498-3804  
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