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1 About This Guide 

1.1 Purpose 

This document  describes t he Ember EM35x Development  Kit  and explains how t o set  up it s hardware and use t he Ember 

InSight  Adapt er (ISA3).  For informat ion on developing and debugging applicat ions wit h InSight  Deskt op,  see it s on-

l ine HTML help.  

For informat ion on designing and debugging an applicat ion based on Sil icon Labs' EmberZNet  PRO sof t ware 

st ack,  refer t o document s 120-3029-000,  Ember  Appl icat ion Development  Fundament als,  and 120-035X-000,  t he 

EM35x Dat asheet .  See sect ion 2. 7,  Document at ion,  for a l i st  of  ot her EM35x document s of  int erest .  

1.2 Audience 

This document  is int ended for embedded sof t ware and hardware engineers who are responsible for developing 

wireless appl icat ions wit h t he Ember Development  Kit .  This document  assumes t hat  t he reader has a solid 

underst anding of  embedded syst ems design and programming in t he C language.  Experience wit h net working and 

radio f requency syst ems is usef ul but  not  expect ed.  

1.3 Documentation Conventions 

Notation Meaning Example 

Italics Identifies on-screen software menu 

options. 

Connect 

UPPERCASE Identifies a keyboard key. ENTER 

Right-angle bracket  Delimits a series of software program 

menu options to be clicked.  

Open > Save 

Courier Identifies software code and, in body text, 

variables. 

void Main(String[] argv) 

the buffer variable 

Courier Italics Identifies a variable name. ipAddress 

1.4 Getting Help 

Development  Kit  cust omers are eligible for t raining and t echnical support .  You can use t he Sil i con Labs web sit e 

www.si labs.com/ zigbee t o obt ain informat ion about  al l  Ember  product s and services.  You can also cont act  

Cust omer Support  at  www.si labs. com/ zigbee-support .  
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If  you have any quest ions about  your Development  Kit ,  cont act  your account  represent at ive at  one of  t he 

fol lowing locat ions:  

United States 25 Thomson Place 

Boston, MA 02210 

Telephone: 617-951-0200 

Fax: 617-951-0999 

Asia/Pacific HK Spinners Industrial Bldg, Phase 5 

5/F Flat D 

760-762 Cheung Sha Wan Rd 

Kowloon 

Hong Kong 

Telephone: +852-8120-5375  

Europe Unit 300 Science Park 

Milton Road 

Cambridge CB4 0XL, UK 

Telephone: 44 (0) 1223 423322 

Fax: 44 (0) 1223 423390
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2 Introducing Ember Development Kits 

2.1 Overview 

The EM35x Development  Kit  is used for applicat ion design and development .  The Development  Kit  cont ains a 

var iet y of  hardware for quickly creat ing a prot ot ype of  t he cust omer’ s hardware,  EmberZNet  PRO,  Sil i con Labs' 

implement at ion of  t he ZigBee Pro st ack sof t ware specif icat ion,  and var ious development  t ools which enable t he 

development  of  t he cust omer’ s applicat ion sof t ware.   

EmberZNet  PRO runs on t op of  an IEEE 802.15.4-compl iant  radio and l ink layer sof t ware.  EmberZNet  PRO is a 

self -organizing,  self -healing mesh net working prot ocol st ack.  Combined wit h t he powerful IEEE 802. 15. 4 

compliant  Ember radios,  t he EmberZNet  net work st ack provides complet e net working services f rom t he physical 

layer up t o a rel iable applicat ion prof i le support  layer.  The st ack produces net works t hat  are rel iable,  f lexible,  

secure,  and easy t o use.  

EmberZNet  PRO
1
 provides a common Applicat ion Programming Int erface (API) t hat  ut i l izes t he under lying layers.  

This API provides support  for t he fol lowing layers of  t he Open Syst em Int erconnect ion Reference Model (OSI 

Model):  

• PHY: radio cont rol  

• MAC: medium access 

• LINK: rout e discovery 

• NETWORK: rout ing,  associat ion 

• APPLICATION: Applicat ion Prof i le Support  for rel iable message delivery 

The EmberZNet  PRO st ack can be used t o build ZigBee-based applicat ions.  Applicat ions t hat  are built  on t his 

st ack benef it  f rom t he fol lowing feat ures:  

• PHY and MAC layers comply wit h t he IEEE 802.15. 4-2003 st andard 

• LINK and NETWORK layers comply wit h t he lat est  ZigBee speci f icat ion 

• The APS layer provides t he int erface t o t he applicat ion for dat a t ransfer and management ,  including 

rel iable t ransport  and binding.   

The Development  Kit  includes InSight  Deskt op which facil i t at es applicat ion development  and debugging.  InSight  

Adapt ers (ISA3s) incorporat e Power-over-Et hernet  (PoE) capabil i t y,  which can simplif y node deployment  in t he 

t est  environment .  Breakout  Boards provide a direct  connect ion for debugging cust omer-designed hardware.  For 

det ailed informat ion about  t he Ember cust omer hardware debug int erface,  see document  120-2009-000,  t he 

EM35x Breakout  Board Technical  Speci f icat ion.  

                                                        

 

 

1
 The release version of  EmberZNet  PRO at  t he t ime of  t his writ ing is 4.0.  
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2.2 Development Kit Contents 

Table 2-1 summarizes t he component s and t he specif ied count  f or each component  in t he EM35x Development  

Kit .  

Table 2-1.  EM35x Development Kit Components 

Component EM35x Development Kit 

InSight Adapter (ISA3) 3 

EM357 Sample Chip 10 

EM35x Breakout Board 3 

EM35x Modules 9
2
 

Data Emulation Interface (DEI) Cable 3 

Ember Happy Fun Ball 1 

InSight Port (ISP) Cable 3 

Radio Frequency Cable 1 

Power-over-Ethernet Switch with Power Supply 1 

USB Power Supply with Adapters 3 

EM35x Quick St ar t  Guide 1 

InSight Desktop CD 1 

IAR Embedded Workbench CD 1 

US-to-multinational AC Plug Power Adapter Kit 1 

AAA Battery Pack 3 

Ethernet Cable 3 

USB Cable 3 

2.3 Hardware Requirements 

• PC wit h Et hernet  connect ivit y 

• Net work hub wit h DHCP server  

2.4 Software Requirements 

• Microsof t  Windows XP 

• Java,  version 1.5V6 or lat er  

• Adobe Acrobat  Reader (avai lable f ree f rom ht t p: / / get . adobe.com/ reader/ )  

                                                        

 

 

2
 Three EM35x modules are inst al led on EM35x Breakout  Boards;  six EM35x modules are included in t he EM35x 

Module Box.  
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2.5 Hardware 

• Breakout Boards serve as t est  beds for net work hardware and applicat ions.  Each Breakout  Board has 

an associat ed EM35x Module,  which can be deployed as a node wit hin a net work applicat ion.  Each 

Breakout  Board connect s wit h an InSight  Adapt er (ISA3) t hrough t wo communicat ion l inks:  t he InSight  

Port  (ISP) and t he DEI Port .  This al lows t he Breakout  Board’ s EM35x Module t o int erface wit h InSight  

Deskt op (ISD) t hrough t he ISA’ s InSight  Port  and it s wired Et hernet  connect ion.  These int erconnect ions 

are descr ibed lat er in t his chapt er.  The Breakout  Boards also have a prot ot ype breadboard area for 

applicat ion-specif ic hardware development .  

• EM35x modules cont ain t he Ember EM35x Syst em-on-Chip (SoC) solut ion providing a complet e radio 

and microcont rol ler solut ion.  Al l modules are pin-compat ible,  and t hey can be direct ly at t ached t o a 

Breakout  Board.  

• InSight Adapters (ISA3s) each connect  a Breakout  Board t o t he Et hernet .  Each adapt er t ransmit s 

net work dat a collect ed via it s InSight  Port  and conveys it  over i t s Et hernet  connect ion t o InSight  

Deskt op.  It  also picks up any messages or new sof t ware t hat  is addressed t o t his Breakout  Board.  

The InSight  Port  is a cabled communicat ion l ink bet ween t he ISA3 and t he EM35x Module mount ed on t he 

Breakout  Board.  

• InSight Port Cables connect  each ISA3 t o a Breakout  Board.  

• AAA Battery Packs t hat  at t ach t o a Breakout  Board enable deployment  of  bat t ery-operat ed nodes.  

• USB Power Supply with Adapters power Breakout  Boards and /  or ISA3s f rom wall socket s.  

• Ethernet Cables connect  ISA3s t o an Et hernet  subnet .  

• Data Emulat ion Interface (DEI) cables provide a peripheral int erface connect ion bet ween t he ISA3 and 

Breakout  Board.  The DEI cable support s UART funct ionalit y.  

2.6 Software 

The Ember Development  Kit  cont ains t wo CDs for:  

• InSight  Deskt op 

• IAR Embedded Workbench  

2.6.1 InSight Desktop 

Inst al lat ion component s and associat ed document at ion:  

• EmberZNet  PRO net work st ack l ibrary and APIs:  debug and release builds (see Table 3-2) 

• HAL l ibrary 

• InSight  Deskt op 

• Sample programs (see Table 3-3) 

2.6.2 IAR Embedded Workbench 

Licenses and support  are provided separat ely and can be obt ained f rom IAR Syst ems at  ht t p: / / www. iar.com.  

2.7 Documentation 

Document  120-4031-000,  EM35x Quick St ar t  Guide,  is shipped wit h t he EM35x Development  Kit .  Al l  ot her 

document s l i st ed below are available f rom Si l icon Labs’  Ember support  page (www.si labs. com/ zigbee-support ) 

as Adobe PDF f i les or as on-l ine HTML help:  

• EM35x Development  Kit  User’ s Guide (t his document ) 

• Appl icat ion Development  Fundament als (120-3029-000) 
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• Test ing and Debugging Appl icat ions (120-3030-000) 

• Advanced Appl icat ion Programming wi t h t he St ack and HAL APIs (120-3031-000) 

• EmberZNet  API Ref erence:  For  t he EM350 SoC Pl at f orm (120-3022-000) 

• EM35x Breakout  Board Technical  Speci f icat ion (120-2009-000) 

• InSight  Adapt er  (ISA3) Technical  Speci f icat ion (120-2010-000) 

• EM35x Module Technical  Speci f icat ion (120-2011-000) 

• EM35x Dat asheet  (120-035X-000) 

• InSight  Deskt op User ’ s Guide (120-4005-000 and on-l ine HTML help) 

• Applicat ion not es (var ious) 

2.8 Before You Begin 

The EM35x Development  Kit  is designed only for t he operat ing condit ions and int erfaces specif ied in Ember 

document s 120-2010-000,  t he InSight  Adapt er  (ISA3) Technical  Speci f icat ion,  and 120-2009-000,  t he EM35x 

Breakout  Board Technical  Speci f icat ion.  Any modif icat ions or al t erat ions t o t he hardware are l iable t o cause 

irreparable damage t o t he EM35x Development  Kit ,  and shall render it s warrant y null and void.  

If  you wish t o use t he EM35x Development  Kit  in a non-st andard fashion,  consult  wit h Ember Cust omer Support  

or Ember Sales before st art ing cust om development .  This is especial ly t rue if  you are embarking on an 

aggressive development  cycle,  plan t o use cust om hardware,  or wish t o use alt ernat e sof t ware conf igurat ion 

f i les,  images,  or hardware conf igurat ions.  Cont act  us and descr ibe your plan,  so we can help you minimize t he 

r isk of  delays in your development  cycle.  
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3 Development Kit Components 

3.1 Overview 

Figure 3-1 shows t he component s in t he EM35x Series Development  Kit .  

Figure 3-1.  EM35x Series Development Kit  

 

This chapt er descr ibes t he hardware and sof t ware component s in t he EM35x Series Development  Kit .  
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3.2 Hardware 

The EM35x Series Development  Kit  development  board set  has t hree maj or hardware component s:  

• Breakout  Board 

• EM35x Module 

• InSight  Adapt er (ISA3) 

The EM35x Series Development  Kit  also includes t he fol lowing component s:  

• US-t o-Mult inat ional AC Plug Power Adapt er Kit  

• Power-Over-Et hernet  (PoE) Swit ch 

• USB Power Adapt ers 

• Miscellaneous Cables (USB,  DEI,  InSight  Port ,  and RF Coax) 

3.2.1 EM35x Breakout Board 

Figure 3-2.  EM35x Breakout Board 

 

The Breakout  Board (Figure 3-2) has t he fol lowing component s:  

• Ext ernal power supply connect ors 

• One DB-9 ser ial port  connect or for RS-232 ser ial communicat ion 

• One header wit h TTL-compliant  UART signals for SPI ser ial communicat ion 



 3-3 

EM35x Development Kit User Guide 120-4030-000E 

• A buzzer,  t wo but t ons,  t wo LEDs,  and a t emperat ure sensor for applicat ion development  purposes 

• Hardware reset  but t ons for t he EM35x module 

• Prot ot ype or breadboarding area (28 x 20,  0.1”  pit ch array) for applicat ion-specif ic hardware 

development  

• One InSight  dat a emulat ion int erf ace connect or  

For det ailed informat ion about  t he Breakout  Board,  see document  120-2009-000,  t he EM35x Breakout  Board 

Technical  Speci f icat ion.  

3.2.2 EM35x Module 

The EM35x Series Development  Kit  Module pict ured in Figure 3-3 is used t oget her wit h t he Development  Kit  

Breakout  Board t o prot ot ype cust omer hardware,  and t o develop and debug applicat ion sof t ware.  It s low-power 

design represent s a good st art ing point  for your own product  design.   

Figure 3-3.  EM35x Breakout Board with EM35x Module installed 

 

The EM35x Module includes t hese component s:  

• The Ember EM35x SoC (IEEE 802. 15.4-compliant ,  2.4 GHz radio t ransceiver wit h ARM
®
 Cort ex-M3 

microcont rol ler).  

• All of f -chip component s required for opt imum SoC performance 

• Two LEDs 

• InSight  Port  connect or 
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For det ailed informat ion about  t he EM35x Module supplied wit h your kit ,  see document  120-2011-000,  t he 

EM35x Module Technical  Speci f icat ion.   

Once you move away f rom t he EM35x Module and t oward applicat ion-specif ic hardware,  refer t o t he ext ensive 

Ember reference design l ibrary at  www. silabs.com/ zigbee-support .  Each reference design provides a schemat ic,  

Bil l  of  Mat er ials (BOM),  charact er izat ion dat a,  and layout  f i les.  They are designed and delivered in a manner 

t hat  reduces bot h t ime t o market  and hardware implement at ion r isk.  For assist ance in locat ing t he best  design 

for your needs,  cont act  support  at  www. silabs.com/ zigbee-support .  

3.2.3 InSight Adapter (ISA3) 

InSight  Adapt er (ISA3) provides an ef f icient  and conf igurable Debug Int erface t o t he Development  Kit  Breakout  

Board for processing emulat ion and debug commands.  It  also provides an int erface t o InSight  Deskt op for 

monit or ing and managing net work dat a.   

The ISA3 has t he fol lowing component s:  

• Debug Port  int erface t o t he Breakout  Board’ s Ext ended Debug Int erface Connect or  

• InSight  Port  int erface t o t he radio communicat ion module,  providing programming and debugging 

services 

• TCP/ IP 10/ 100 Et hernet  int erface wit h Power-over-Et hernet  funct ionalit y 

• USB Int erface 

3.3 Acceptable Power Sources for Normal Operation 

Table 3-1 l ist s al l  of  t he component s and t he accept able combinat ions of  power sources t hat  yield normal 

operat ion.  Pot ent ial power sources include t he fol lowing:  

• Power-Over-Et hernet  (PoE) Swit ch 

• AAA bat t ery pack (3VDC) 

• USB cable 

• Connect ed t o PC 

• Connect ed t o USB Power Supply wit h Adapt ers 

• Power over Insight  Port  on ISA (t he t arget  power select  swit ch on t he f ront  panel must  be set  t o Int  

(Int ernal )).  

• From RCM dedicat ed power  

• Ext ernal DC adapt er (not  supplied wit h t he Development  Kit )  
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Table 3-1.  Safe combination of operating power 

 PoE External DC AAA 

Battery 

Pack 

ISA3 

InSight 

Port 

USB Breakout 

Board 

InSight Adapter (ISA3) X N/A N/A N/A X N/A 

EM35x Module N/A N/A N/A X
1
 N/A X 

EM35x Breakout Board N/A X
2
 X X

3
 X N/A 

3.3.1 Power-Over-Ethernet (PoE) Switch 

The EM35x Series Development  Kit  cont ains a NETGEAR 8-port  Power-over-Et hernet  (PoE) swit ch t hat  supplies 

power t o an ISA3 over a st andard TIA/ EIA-568 cat egory 5 cable.  The ISA3 can,  in t urn,  supply power t o an EM35x 

Breakout  Board and t he Module t hat  is mount ed on it .  Thus,  you can place Breakout  Boards wherever an 

Et hernet  cable connect ion is avai lable.  

The DC operat ing power for dat a t erminal unit s is fed t hrough unused pairs 7/ 8 and 4/ 5.  For more informat ion 

about  t he NETGEAR swit ch,  see it s online t echnical specif icat ions.  

The NETGEAR PoE Swit ch t hat  is supplied in t he EM35x Series Development  Kit  i s cert i f ied by Sil i con Labs.  If  you 

wish t o use a dif ferent  PoE swit ch,  consult  Cust omer Support  at  www.si labs. com/ zigbee-support .  

3.3.1.1 US-to-Multinational AC Plug Power Adapter Kit 

The US-t o-Mult inat ional AC Plug Power Adapt er Kit  (Figure 3-4) is a set  of  3 power adapt ers for use wit h t he 

NETGEAR PoE Swit ch.  These t hree int erchangeable plugs are provided wit h var ious port  conf igurat ions suit able 

for var ious locales:  Nort h America,  Europe,  Unit ed Kingdom,  and Aust ral ia.  

                                                        

 

 

1
 Power is sourced f rom ISA3 t o t he RCM module using t he InSight  Port  cable connect ed t o t he ISA3 wit h it s t arget  

power select  sw it ch set  t o Int  ( Int ernal).  
2
 Ext ernal  DC power bet ween 4V and 20V can be connect ed t o cl ip leads J1 (+) and J32 ( -) on t he EM35x Breakout  

Board.  
3
 Power is sourced f rom ISA3 t o t he EM35x Breakout  Board using t he InSight  Port  cable connect ed t o t he ISA3 wi t h it s 

t arget  power select  swi t ch set  t o Int  ( Int ernal).  
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Figure 3-4.  US-to-Mult inational AC Plug Power Adapter Kit  

 

3.3.2 USB Power Supply with Adapters 

The USB power adapt er (Figure 3-5) is a l inear regulat ed wal l plug power supply wit h 5V DC at  1A regulat ed 

out put .  It  has a USB t ype-B connect or for connect ing power via a USB cable t o t he USB port  of  t he ISA3 or 

Breakout  Board.  Four int erchangeable snap-in input  plugs are provided wit h var ious port  conf igurat ions suit able 

for var ious locales:  Nort h America,  Europe,  Unit ed Kingdom,  and Aust ral ia.  
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Figure 3-5.  USB power supply with interchangeable AC adapters 

 

3.4 Software 

The EM35x Series Development  Kit  cont ains t he fol lowing sof t ware component s:  

• Net work St ack 

• Hardware Abst ract ion Layer  

• Sample Applicat ions 

• InSight  Deskt op 

3.4.1 Network Stack 

The EmberZNet  PRO net work st ack is an advanced implement at ion of  t he ZigBee Pro wireless prot ocol st ack 

which provides mesh rout ing algor it hms for creat ing rel iable,  f lexible,  and secure net works.  The st ack’ s APS 

layer provides int erfaces for deliver ing messages rel iably.  The net work st ack API is document ed in document s 

120-3009-000,  Advanced Appl icat ion Programming wi t h t he St ack and HAL APIs,  and 120-3009-000,  t he EZSP 

Ref erence Guide,  as well as 120-3022-000,  EmberZNet  API Ref erence:  For  t he EM35x SoC Plat f orm,  also 

available in HTML.  

The net work st ack is delivered as a collect ion of  l ibrar ies t hat  you can l ink t o your applicat ions.  The l ibrar ies 

are available in bot h release and debug build versions:  

• Debug build implement s feat ures t hat  f aci l i t at e applicat ion debugging,  such as error checking and an 

int erface t o InSight  Deskt op,  which provides informat ion about  t raf f ic f low,  API t races,  error 

condit ions,  and more.  

• Release build omit s debugging funct ionalit y,  so it  is smaller and runs more ef f icient ly.  Use t his build in 

your applicat ion af t er i t  is ful ly debugged and ready for product  release.  
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• Stub library is a l ibrary used for resolving references but  which has no funct ionalit y.  For t hose l ibrar ies 

which are not  needed by t he applicat ion,  t he st ub l ibrary must  be l inked in order for t he st ack t o build 

properly.   

Table 3-2 l ist s t he EmberZNet  PRO st ack and associat ed l ibrar ies.  

Note:  Table 3-2 shows t he base l ibrary name,  but  i t  does not  duplicat e ent r ies for t he debug and st ub 

l ibrar ies because t hey are self  explanat ory.  

Table 3-2.  EmberZNet PRO stack and associated libraries 

Library Name Description 

alarm-library Alarm library 

binding-table-library Binding table library 

end-device-bind-library End device bind library 

security-library-core Core security library 

security-library-core-end-device Core security library for end devices. This library is smaller than the 

full core security library.  

security-library-link-keys Library to handle optional link keys 

zigbee-pro-stack Core ZigBee Pro stack functionality 

3.4.2 Hardware Abstraction Layer 

The hardware abst ract ion layer (HAL) act s as a conduit  bet ween t he net work st ack and t he node processor and 

radio.  Separat ing net work st ack funct ionalit y f rom t he specif ic hardware implement at ion enables easy 

port abil i t y.  HAL code is provided as a l ibrary t hat  you can alt er in order t o cust omize,  ext end,  or reduce device 

funct ionalit y across var ious hardware plat forms.  The HAL API is document ed in document  120-3022-000,  t he 

EmberZNet  API Ref erence:  For  t he EM35x SoC Pl at f orm.  

3.4.3 Sample Applications 

The EM35x Series Development  Kit  cont ains sample applicat ions.  These demonst rat e aspect s of  t he net work 

st ack t hat  show t he breadt h of  st ack funct ionalit y.  Si l icon Labs provides an IAR proj ect  and workspace f i le for 

each applicat ion.  Table 3-3 l ist s t he sample applicat ions t hat  are in t he current  dist r ibut ion.  All applicat ions are 

in t he app direct ory.  
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Table 3-3.  Development Kit Sample Applications 

Application name Directory Description 

Smart Energy / Home Automation ha An Application Framework that can be set up 

to implement ZigBee Smart Energy devices or 

ZigBee Home Automation devices. This 

includes an implementation of the ZigBee 

Cluster Library that allows building of any of 

the SE or HA devices. 

Nodetest nodetest A low-level test program meant for functional 

testing of RF modules. 

Sensor & Sink sensor An example of a complete application that 

implements a distributed sensor network with 

one or more data collection points (called 

"sensors") and one or more data storage points 

(called "sinks"). 

ZigBee Device Object (ZDO) Sample zdo An example of how to send ZDO messages 

using the ZDO library. 

Manufacturing Library Sample mfglib An example of how to use the manufacturing 

library. 

Standalone Bootloader Demo standalone-bootloader-

demo 

An example of how to use the bootloader 

library utilities. 

Application Bootloader Demo app-bootloader-demo An example of how to integrate the application 

bootloader utility library into an application. 

3.4.4 InSight Desktop 

InSight  Deskt op (ISD) is a graphical t ool t hat  manages t he Development  Kit  hardware and displays net work and 

node act ivit y in real t ime (see Figure 4-1).  It  provides a r ich and f lexible int erface t o Ember-embedded 

net works,  which helps you develop and debug new net work applicat ions.  

InSight  Deskt op includes t hese feat ures:  

• An Int egrat ed Development  Environment  (IDE) wit h mult iple edi t or panes t hat  provide t iered views of  

net work act ivit y,  let t ing you dr i l l  down f rom a high- level map of  node int eract ions t o t he det ails of  

each packet .   

• Cust omizable f i l t ers t hat  let  you specif y exact ly which net work act ivit ies t o display.  

• Log f i les t hat  save capt ured dat a,  so you can st ep t hrough t ransact ions and event s for det ailed 

analysis.  

• A f i le browser t hat  let s you easi ly upload new applicat ions t o any connect ed node.  

An Adapt ers view shown in Figure 3-6 al lows you t o int eract  wit h t he ISA3s and RCM t o download new f irmware,  

reset ,  and manage each of  t he devices.  



 3-10 

EM35x Development Kit User Guide 120-4030-000E 

Figure 3-6.  Insight Desktop 

 

For det ailed informat ion about  InSight  Deskt op,  refer t o document  120-4005-000,  t he InSight  Deskt op User ’ s 

Guide,  and InSight  Deskt op’ s on-l ine HTML help.  
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4 Setting Up Hardware Components 

4.1 Overview 

This chapt er cont ains t he fol lowing sect ions:  

• ETRX3 Radio Communicat ions Module (RCM) 

• Hardware Connect ions 

• Connect ing t he Breakout  Board and RCM 

• Breakout  Board Power Conf igurat ions 

• Breakout  Board Serial Conf igurat ions 

• Common Hardware Conf igurat ions 

• Connect ing t he RF Cable t o t he RCM 

4.2 ETRX3 Radio Communications Module (RCM) 

The EM35x Series Development  Kit  cont ains var ious t ypes of  ETRX3 Radio Communicat ions Modules (designed by 

Sil icon Labs’  part ner,  Telegesis).  These modules cont ain eit her t he EM357 or EM351 IC and are conf igured t o use 

eit her t he ceramic ant enna or t he on-board RF connect or (U.FL).  Some module var iant s also include a power 

amplif ier.  These conf igurat ion opt ions are not ed in t he Module Product  Label,  as shown t he example label in 

Figure 4-1.  The t op l ine cont ains t he Sil icon Labs Part  Number,  while t he bot t om l ine cont ains t he Module Serial 

Number.  The Module Serial Number is also l ist ed in t he Hardware Ident if icat ion List  at t ached t o your Quick St ar t  

Guide.  You can det ermine t he EUI-64 of  each module based on t his l ist .  

Figure 4-1.  Module Product Serial Number Label 

 

The modules shipped already inst al led on Breakout  Boards are module var iant  EM357-MOD-ANT-T.  Al l ot her 

module var iant s are cont ained in t he Module Variet y Pack.  Refer t o Table 4-1 for conf igurat ion comparisons of  

t he modules included in your development  kit .  There are t hree addit ional EM351 module var iant s not  included 

in t he development  kit  t hat  are avai lable for purchase.  Cont act  your sales represent at ive or dist r ibut or for more 

det ails on t hese module var iant s.  
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Table 4-1.  Module Product Variant Matrix 

Silicon Labs Part Number Telegesis Part Number 

Silicon 

Labs 

Product 

Number IC 

Antenna or 

Connector 

PA or 

non-PA 

Qty 

Included 

in Kit 

EM357-MOD-ANT-T ETRX357+CB 0720 EM357 Antenna Non-PA 3 

EM357-MOD-RF-T ETRX357-HR+CB 0721 EM357 Connector Non-PA 1 

EM357-MOD-LR-RF-T ETRX357-LRS-HR+CB 0722 EM357 Connector PA 1 

EM357-MOD-LR-AN-T ETRX357-LRS+CB 0723 EM357 Antenna PA 2 

EM351-MOD-ANT-T ETRX351+CB 0724 EM351 Antenna Non-PA 2 

EM351-MOD-RF-T ETRX351-HR+CB 0725 EM351 Connector Non-PA 0 

EM351-MOD-LR-RF-T ETRX351-LRS-HR+CB 0726 EM351 Connector PA 0 

EM351-MOD-LR-AN-T ETRX351-LRS+CB 0727 EM351 Antenna PA 0 

4.3 Hardware Connections 

To avoid communicat ion problems,  ver if y t hat  each radio communicat ion module is f irmly seat ed in it s Breakout  

Board connect or,  and it s InSight  port  cable is properly seat ed.  

4.4 Connecting the Breakout Board and RCM 

Refer t o document  120-4031-000,  Quick St ar t  Guide,  included in your development  kit  for det ailed st ep-by-st ep 

inst ruct ions for set t ing up your hardware.  

Two hardware modules at t ach t o t he EM35x Breakout  Board:  

• Radio Communicat ion Module (RCM) 

• InSight  Adapt er 

Caut ion:  Observe elect rost at ic discharge (ESD) precaut ions when removing,  handling,  or replacing RF 

communicat ion modules.  

To attach the radio communication module: 

Align t he radio communicat ion module t o it s foot pr int  out l ine on t he Breakout  Board,  and t hen press it  int o 

place.  Make sure t hat  t he RCM sit s f irmly in i t s mat ing connect or.   

To remove the radio communication module: 

• Carefully pull t he RCM away f rom t he Breakout  Board.  

To attach the InSight Adapter: 

1 Plug t he InSight  Port  cable int o t he InSight  Adapt er.  

2 Plug one end of  t he InSight  Port  cable int o t he 10 pin InSight  Port  (J31) on t he Breakout  Board,  and t he 

ot her end int o t he ISA.  If  desired,  t he InSight  Port  cable may be connect ed direct ly t o t he RCM inst ead of  

t he Breakout  Board,  but  t he Breakout  Board connect or al lows f or st raight  cable pat hs and more convenient  

swapping of  modules.  

3 Verify t hat  t he InSight  Adapt er ’ s Target  Power Select  swit ch is set  t o Int  (Int ernal).  

To remove the InSight Adapter: 

1 Unplug t he InSight  Port  cable f rom t he Breakout  Board (or radio communicat ion module).  

2 Unplug t he InSight  Port  cable f rom t he InSight  Adapt er.  
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4.5 Breakout Board Power Configurations 

The Breakout  Board may be powered in one of  four ways:  

• Breakout Board Power Supplied by ISA3 (Figure 4-2):  The default  conf igurat ion is t o supply power via 

t he InSight  Adapt er and InSight  Port  cable.  Ensure t he power swit ch on t he InSight  Adapt er is in t he 

INT (Int ernal) posit ion.  The power supply of  t he InSight  Adapt er  is also cont rol led via t he admin 

int erface.  You may need t o connect  t o t he admin port  of  t he ISA and issue t he “ power on”  command.  

No ext ernal power supply should be connect ed t o t he Breakout  Board when supplying power f rom t he 

ISA.  The power supply j umper on t he Breakout  Board should be in t he horizont al posit ion,  connect ing 

V_ISA t o t he cent er pin.  The V_ISA LED wi l l  i l luminat e when power is applied.  

Figure 4-2.  Breakout Board Power Supplied by ISA3 

 

• Breakout Board Power Supplied by USB (Figure 4-3):  The Breakout  Board may also be powered via t he 

USB connect or,  eit her using a USB cable plugged in t o t he USB power adapt er included in t he 

development  kit ,  or by connect ing it  t o your PC.  The power supply j umper on t he Breakout  Board 

should be in t he lower vert ical posit ion,  connect ing V_REG t o t he cent er pin.  The V_USB LED wi l l  

i l luminat e when power is applied.  When powering t he Breakout  Board in t his way,  ensure t he power 

swit ch on t he InSight  Adapt er is in t he EXT (Ext ernal) posit ion.  
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Figure 4-3.  Breakout Board Power Supplied by USB 

 

• Breakout Board Power Supplied by DC Jumpers (Figure 4-4):  The Breakout  Board may also be 

powered by an ext ernal power source t hat  provides 4-20 volt s DC.  The power supply should be 

connect ed t o j umpers J1 (+ supply) and J32 (ground).  The power supply j umper on t he Breakout  Board 

should be in t he lower vert ical posit ion,  connect ing V_REG t o t he cent er pin.  The VIN LED wi l l  

i l luminat e when power is applied.  When powering t he Breakout  Board in t his way,  ensure t he power 

swit ch on t he InSight  Adapt er is in t he EXT (Ext ernal) posit ion.   

Figure 4-4.  Breakout Board Power Supplied by DC Jumpers 

 

• Breakout Board Power Supplied by Battery Connector (Figure 4-5):  Finally,  t he Breakout  Board may 

also be powered via t he bat t ery connect or,  using t he supplied bat t ery packs and 2x AAA bat t er ies.  The 

power supply j umper should be in t he upper vert ical posit ion,  connect ing V_BATT t o t he cent er pin.  

The V_BAT LED wi l l  i l luminat e when power is applied.  When powering t he Breakout  Board in t his way,  

ensure t he power swit ch on t he InSight  Adapt er is in t he EXT (Ext ernal) posit ion.  
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Figure 4-5.  Breakout Board Power Supplied by Battery Connector 

 

The V_MOD LED on t he Breakout  Board wil l  also i l luminat e t o indicat e t hat  power is properly applied t o 

t he board and t he RCM.  

4.6 Breakout Board Serial Configurations 

Serial connect ivit y t o t he Breakout  Board can be made in a number of  ways.  The default  conf igurat ion of  your 

development  kit  wil l  mat ch your expect ed usage scenario.  

1.  To use the pass-through UART feature of the ISA: plug t he larger 12-pin DEI cable int o t he DEI header on 

t he Breakout  Board and t he connect or on t he ISA.  Ensure t hat  j umpers are inst al led across t he 8
t h

 (PB2) and 

10
t h

 (PB1) rows of  headers next  t o t he DEI port  on t he Breakout  Board t o pass t he UART RX and TX signals 

t hrough.  The ser ial port  select ion j umpers bet ween t he USB and DB-9 connect ors should be removed,  or 

placed on t heir  cent er pins.  Connect ion t o t he UART pass-t hrough port  can t hen be made using eit her of  

t he t wo opt ions below:  

a.  Connect  t o t he ISA using InSight  Deskt op.  Launch t he console.  Choose t he Serial 1 t ab.  

b.  Run a t erminal applicat ion (for example,  Microsof t  Telnet  Client ,  HyperTerminal,  PuTTY).  Connect  

t o port  4901 on t he ISA.  

2.  To use the RS-232 interface: connect  a ser ial cable t o t he DB-9 connect or on t he Breakout  Board.  Ensure 

t he 4 j umpers above t he DB-9 connect or are posit ioned t owards t he DB-9 connect or t o send t he UART 

signals t o t he RS-232 t ransceiver,  and remove t he j umpers f rom t he row of  headers next  t o t he DEI port  or 

make sure t he DEI cable is disconnect ed.  

3.  To use the USB interface: inst al l  t he FTDI USB drivers as descr ibed in Sect ion 5. 5,  “ Inst al l ing FTDI USB 

Drivers” ,  and connect  a USB cable t o t he Breakout  Board and your PC.  Ensure t he four j umpers above t he 

DB-9 connect or are posit ioned t owards t he USB connect or t o send t he UART signals t o t he FTDI chip,  and 

remove t he j umpers f rom t he row of  headers next  t o t he DEI port  or make sure t he DEI cable is 

disconnect ed.  

4.7 Common Hardware Configurations 

Common conf igurat ions of  t he Breakout  Board and ISA can be seen in t he fol lowing f igures.  
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