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1 Introduction 
 

The original Corecell Reference Design, identified as PCB #e539v01a, was released before a power supply sequencing 
issue was identified. Semtech is actively working on a new version of the reference design, which will be called PCB 
#e539v02, to address the power sequencing issue and provide additional improvements on the power management. It is 
recommended that users implement the fix and improvements described in this application note in order to deliver an 
optimal solution. 

 

It is recommended to read this application note in conjunction with the following documents: 

• SX1302 Datasheet V1.1, issued in January 2020 

• SX1302 Corecell reference design, PCB #e539V01a 

Both are available on the Semtech website 

 

2 Description of the Issue 
 

The SX1302 LoRaWAN baseband IC requires two power supply rails: 

 VCC_CORE = 1.2 V. This supplies the logic embedded in the chip 
 VCC_IO = 3.3 V. This supplies the pad and pins, connecting the SX1302 to its companion devices, specifically the 

SX1250 from Semtech 
 

 

Figure 1: Dual Supply of the SX1302 
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The operation of SX1302 only starts when its logic is biased, and that only happens after VCC_CORE is available. Before 
then, no action is performed, and the entire SX1302 is kept in its default state. 

Before VCC_CORE becomes available, all of the I/O pads would remain un-modified at logic level “0” until they are 
instructed otherwise by the core of the SX1302. 

Due to some of the SX1302 I/Os which may be pulled-up externally on the reference design, if VCC_CORE is set after 
VCC_IO is settled, a conflict can happen on the corresponding I/O lines, leading to a short-circuit and uncontrolled in-rush 
current. 

The in-rush current, which can be observed on the original PCB #e539v01a reference design, can peak at about 400 mA, 
and last only a few tens of microseconds. It may be an issue on gateway designs where the power supply cannot handle 
high-enough surges. 
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3 Recommended Corrections 
 

The fix described below is implemented on PCB#e539V02a, and shall be applied to any design based on PCB#e539V01a. 

 

3.1  Datasheet Recommendation 
 

Section 5 of the SX1302 datasheet (Version 1.1) suggests the following VCC_CORE / VCC_IO sequence: 

 

Figure 2: SX1302 Datasheet Extract 

 

Note that the recommendation mostly concerns the start-up sequencing. At shut-down, energy storage will be quickly 
depleted, shutting down the complete board, so no specific measure is put in place to handle the shut-down process. 

 

3.2  Proposed Correction 
 

The power supply on the current reference design is implemented as follows: 
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Figure 3: PCB#e539V01a Power Supply 

 

There are a few stuffing options, but the main idea is that both Regulators are supplied from VCC_MAIN, and therefore 
the time at which VCC_IO and VCC_CORE are available, isn’t controlled as their EN pin is tied to VCC_MAIN, too. 

 

Figure 4: PCB#e539v02a Tentative Power Supply Change 

 

The concept if the fix is fairly simple: ensure that VCC_CORE is available before the regulator used to generate VCC_IO is 
enabled (by its EN pin). 
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4 Revision History 
 

Version Date Modifications 
1.0 April 2020 First Release 
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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 reserves the right to make changes to the product or this document at any 
time without notice. Buyers should obtain the latest relevant information before placing orders and should verify that such 
information is current and complete. Semtech 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. The LoRa® Mark is a registered 
trademark 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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