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Introduction

The Semtech 3CH-TS13102/3 Combo EVM is an evaluation platform for test and experimentation of
galvanic isolated blocking 60V power load switch based on the Semtech TS13102 or TS13103 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 or TS13103 and
other Semtech components.
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Product Description

TS13102/TS13103 is a galvanic isolated 60V power switch device with bi-directional block-
ing. The device includes a single integrated 225mOhm high voltage FET, allowing high effi-
ciency switching of power loads or other high current applications. The 3-channel
TS13102/3 Combo EVM supports galvanic isolated 3-channel 60V rated switches, which
can be independently supplied from 24VAC supply.

TS13102/3 Combo EVM board has the following feature s:
1. Supports independent 3-channel load switches based on TS13102 or TS13103 devices.

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 or TS13103s powered and all 3
switches remain closed.

4. The TS13102/3 Combo 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 for TS13102(AD2/AD1/ADO0) or TS13103(AD1/ADO0) using hard
wired connections according to the Address Configuration Table shown in the Figurel; but
In the TS13103 device, only up to 4 loads can be controlled, AD2 must be equal to AD1 in-
addressing configuration command (A2A1A0) by MCU’s firmware.

TS13102 Address Configuration Table TS13103 Address Configuration Table
Load# | AD2(A2) | AD1(A1) | ADO(AO) Load# | AD2(A2) | AD1(A1) | ADO(AO)
0 SYSM SYSM SYSM 0 SYSM SYSM SYSM
1 SYSM SYSM VDD 1 SYSM SYSM VDD
2 SYSM VDD SYSM 2 VDD VDD SYSM
3 SYSM VDD VDD 3 VDD VDD VDD
4 VDD SYSM SYSM
5 VDD SYSM VDD
6 VDD VDD SYSM
7 VDD VDD VDD

6. The TS13103 offers galvanic power transfer from the system AC supply to provide power
to the low voltage controller domain; but there is no such function inside TS13102 device.
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3-CH-TS13102/3 Combo EVM Jumper settings for TS1310 2 device

Chip selection:

Microcontroller

1. Short Pin2 and Pin3 on right: TS13102 will be used.
2. Short Pinl and Pin2 on left: TS13103 will be used

SEMTECH
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TS13102

USB interface

Latching or Non-latching configuration:

1. Short Pin2 and Pin3 on right: Non-latching mode
2. Short Pinl and Pin2 on left:

Latching mode
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3-CH-TS13102/3 Combo EVM Jumper settings for TS1310 3 device

Chip selection:

3. Short Pin2 and Pin3 on right: TS13102 will be used.
4. Short Pinl and Pin2 on left: TS13103 will be used, Enable power transfer function.

Microcontroller
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TS13103

Latching or Non-latching configuration:

3. Short Pin2 and Pin3 on right: Non-latching mode
4. Short Pinl and Pin2 on left: Latching mode
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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 sho  wn below.

Using one resistor or relay
as a power load

Connect to 24Vac source

Probe current to monitor the
output load current

Connect to computer via
USB port

3. Connect the USB cable between TS13102/3 Combo EV M and computer.

4. Connect R-load or Relay and 24V AC source, the m  ax output RMS
current is 2A.

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

6. Double-click the icon (TS13102_3 combo) to open  the GUI (TS13102/3
Combo V1.12), then one window interface will appear
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If the firmware version appears, Switches communicates with MCU successfully.

— Device |dentifiers

ISemlech Corporation: |solated Relay Switch Version: 4.19

~ Channel 3 Addr =011

ON | & Immediate

" ZeroX

| status: Unknown

~ Channel 2 Addr =010

ON * |mmediate

" ZeroX
status: Unknown

~ Channel 1 Addr = 001

ON & |mmediate

" Zero X

status: Unknown

— Parameter Setting

Toagle ON Im[]o vI ms

SendPower [5 -] pube [ Chipset | T513012 ]

¢ No Dither

OFF
" Dither
" No Dither OFF
" Dither
& No Dither OFF

" Dither

Toggle OFF |9000 vl ms

* |mmediate

% |mmediate

' |mmediate

Restore to Default

Heart Beat I
, IS
Read Status|

Read Status

Heart Beat |
N
Read Status|

Read Status

Heart Beat

it

Read Status

Read All Status

N

Clicking this button is to select responding device, here TS13102 is selected to evaluate.
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If the firmware version appears, Switches communicates with MCU successfully.

-
‘ |Semtech Corporation: |solated Relay Switch Version: 4.19 LI ] About [

—Channel 3 Addr =011

" ZeroX " ZeroX

| status: Unknown Send Powerl Read Status |

~Channel 2 Addr =010

ON | ' Immediate | | & No Dither ofFf | | Immediate | Heart BealI
" Dither r

ON & |mmediate | | No Dither OFF * |mmediate Heart Beatl
" ZeroX " Dither " ZeroX
, J 1 J ; J m
status: Unknown Send Power Read Statusl

- Channel 1 Addr = 001

ON & |mmediate ¢ No Dither OFF I & |mmediate Heart Beatl
" ZeoX " Dither " ZeroX =
status: Unknown Send Power Read Statusl
~ Parameter Setting

Read Al Stat
Toggle ON [1000 | ms  Toggle OFF [3000 <] ms ead All Status |
SendPower [8 | pulse [Chipset 7513013 ] Restore to Default

N

Clicking this button is to select responding device, here TS13103 is selected to evaluate.
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7. Turn on the AC power source, if it is necessary, by using one current probe
observe the output load current and one voltage pro be at CLK/DATA pin

monitor the clock/Data waveform, or using one diff- probe at SW1 and SW2
for voltage stress on switches.

Voltage probe for Diff-Voltage probe Current probe for Connected to 24V
CLK/DATA timing for SW1/SW2 load output load current AC source
terminals

8. The GUI only support 3 channels command or contr  ol, taking TS13103 for
example, channel 3(address configuration:AD2/AD1/AD  0=111) 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 funct ion demonstration:

Click the “ON” button after selecting “Immediate” and “No Dither” to switch on the relevant relay without
dither mode immediatelly(the physical push button on the board are not supported).

~ Channel 3 Addr =011

ON @ Immediate | | ' No Dither

OFF ' Immediate Heart Beall
e Zero X o Dither

" ZeroX I—
status: On, no dither Send F'°We'| Read Stalusll
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Zoom Factor:

1OU | il e prmpemmipmseiy byt et

Immediate turn-on with no dither

'.“”/:‘\\'/\/‘v/\/\l-u
L Cl K/ {

(@ 250V J[Z 20.0ms (10.0M57s H 1 1.80V
10M points ||

l 3 May 2016
13:31:21

Click the “ON” button after selecting “Immediate” and “Dither” to switch on the relevant relay with dither
mode immediatelly(@Vac<12V);

Channel 3 Addr =011

ON @ Immediate | | " No Dither oFg | | Immediate Hea,,geatl
" ZeroX (¢ Dither " ZeroX -
status: On, dither Send Power Read Status
Tekstop
T

Immediate turn-on with dither

[ZcLk !
(@ 200V & @ @ 100mA %) (20.0ms | (5.00MS/s { 2 s 2.60V‘
1M points
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10.immediate turn-off function demonstration:

Click the “OFF” button after selecting “Immediate” to switch off the relevant relay immediately (the
physical push button on the board are not supported).

Channel 3 Addr =011

ON * Immediate * No Dither
-~ " Dither

Zero X

Heart Beat

=

status: Off Send Power Read Status

/

AF'«AfﬂA:‘/‘A !\hf\\[\f/‘
4\;’Ju\.f\4’\/- VY

Zoom Factor: 10X

N /\/\ |
[A L\ \i

Immediate turn-off

J(Z 10.0ms Y(10.0M57s H 1 1.80V |
| J110M points

11.zero-crossing turn-on and zero-crossing turn-o ff function demonstration:

Click the “ON” button after selecting”Zero X” and “No Dither” to switch on the relevant relay without dither
mode when AC source voltage is zero crossing;

Channel 3 Addr =011

0N " Immediate | | ¢ No Dither OFF " Immediate Heart Beat

* ZeroX " Dither ¢ ZeroX

status: On, no dither Send Power Read Status
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ARAANKAA
14SW1 v2ii 1 A1
ek Vv v VIV VY

ASW1-5SwW2

CLK

(@ 25.0V

) |"/ 10.0ms

1(10.0M5/s | | 6%
J 1 10M points | |

Zero-crossing turn-on
with no dither

1.80 V)

Click the “ON” button after selecting”Zero X" and “Dither” to switch on the relevant relay with dither mode
when AC source voltage is zero crossing(@Vac<12V);

Channel 3 Addr =011

ON " Immediate | | ¢ No Dither OFF O [ Heart Beat
* ZeroX (" Dither " ZeroX -
status: On, dither Send Power Read Status
Tek Stop
——

Zero-crossing turn-on
with no dither

(@ 200V & @

@ 100mA

) (20.0ms 5.00MS/s H 2 s 260V

1M points
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Click the “OFF” button after selecting “Zero X" to switch off the relevant relay immediately when AC
source voltage applied to SW1/SW?2 is zero crossing.

Channel 3 Addr =011

ON " Immediate " No Dither " Immediate HeallBeatl

* ZeoX (¢ Dither r

status: Off Send Power Read Status

Zero-crossing turn-off

10M points

_|‘|/ 10.0ms 10.0M5/s H RRET

12.Click the “Heart beat” button to activate the h eart-beat signal (one pulse)
from DATA pin which is synchronous with zero crossi ngs of AC waveform
when the swith is off. If detect the heart beat sig  nals, the GUI shows in
accordance with the following pattern.

Channel 3 Addr =011

ON " Immediate | | " No Dither off | |© Immediate Heart Beat
(* ZeroX (' Dither (* ZeroX =

status: Off Send Power Read Status
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Prevu

[@{lout

?{sw1 —swA :

/\

DATAMS

O\

LK

\

7

(@ 200V =&

=

@ 200V N_ oomh_o/[(10.0ms 10.0MS/s
u-~ 1M points

Heart-beat pulses sent from DATA pin when the AC waveform is zero crossing.

he numbers of pulses to
controller or others by

13.Click the “Send Power” button after selecting t
offer galvanic power from AC supply to low voltage
PTO (Pinl14).

Channel 3 Addr =011

" No Dither

ON " Immediate OFF " Immediate HealtBeatI
& ZeroX (& Dither & ZeroX u
| status: Off Read Status

Parameter Setting

Toggle ON |1ooo -| ms  Toggle OFF |9000 -| ms

SendPower [§  +| puls Chipset 1513013 |

Read All Status I
Restore to Default 1
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1000 NC
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14.Turn off AC power source and disconnect all con
function verification for all channels.
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TS131023 swi 15
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B.Bill Of Materials “BOM”
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IMPORTANT NOTICE

Information relating to this product and the applic ation or design described herein is believed to be reliable, however

such information is provided as a guide only and Se mtech assumes no liability for any errors in this d ocument, or for

the application or design described herein. Semtech the latest relevant information before placing ord ers and should

verify that such information is current and complet e. Semtech reserves the right to make changes to th e product or

this document at any time without notice. Buyers sh ould 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 sta  ndard 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 P ERSONAL INJURY, LOSS OF LIFE OR SEVERE
PROPERTY OR ENVIRONMENTAL DAMAGE. INCLUSION OF SEMT ECH 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 applicat ion, the customer shall indemnify and hold Semtech and its
officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs dam ages and attorney
fees which could arise.

The Semtech name and logo are registered trademarks of the Semtech Corporation. All other trademarks a  nd trade
names mentioned may be marks and names of Semtech o r their respective companies. Semtech reserves the right to
make changes to, or discontinue any products descri bed in this document without further notice. Semtec h makes no
warranty, representation or guarantee, express or i mplied, regarding the suitability of its products f or any particular
purpose. All rights reserved.

© Semtech 2015
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