Getting Started with SimpliciTI™
and the eZ430
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Abstract

The first half of this module gives an overview
of the components of the SimpliciTlI network
stack and their interaction in a SimpliciTI
network.

The second half of this module is to show our
ez430-RF2500 demo.

J'f; TEXAS
INSTRUMENTS




Agenda: Introducing SimpliciTI™
e SimpliciTI™ Overview

« Topology Examples

« Stack Architecture and API Detalls

 Device Objects Overview

 Build Time Configuration Options
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Benefits of this Training

« Gain aworking knowledge of low
bandwidth RF communication
topologies and capabilities

 Evaluate the multiple capabilities of
the SimpliciTI™ protocol stack

« Be able to design and demonstrate a
functional RF network
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SimpliciTI™ Overview

The basics behind the stack
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What is SimpliciTIT™?

« Low Power: Supports sleeping devices for low power
consumption

 Low Cost: Uses < 8K FLASH and < 1K RAM depending on
platform

 Flexible: Simple star w/ extender and/or p2p communication
o Simple: Utilizes a very basic core 6 instruction API

 Versatile: Currently ported to the MSP430+CC1100/2500,
CC111x/251x, CC2520 and CC2430/31

SimpliciTl targets quick time-to-market wireless solutions for low
power, low cost, and low data rate networks without the need to

know the details of the network support.
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Basic Network Topology

Device Configurations:

AP — Access Point

*Allows Access to the Network
*Stores and Forward Messages

*Serves as a Range Extender

RE — Range Extender OB P B RE (D
*Repeats message Traffic
Like the AP, Device is always on

ED — End Device @

*No Store & Forward Services from AP.
*Can sleep, but can’t poll for messages.
Topologies:
e Access Point Star

@ SD - Sleeping (polling) End Device
» Access Point Star w/ Range Extender

*Requires Store and Forward Services
» Peer to Peer

from the AP
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SimpliciTI™ Overview

Topology Examples

I
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AP Managed: Peer to Peer Topology

1. Access Point must be powered on and initialized before the rest of the network.

3. If the Join Token matches, the AP will return a Link Token

7. The Access Point will establish Store and Forward data storage for the polling End
Devices to ensure delivery of messages intended for them.

Join Token
SMPL_ Init

SMPL_Init SMPL_Init

2. End Devices upon initialization, send a Join 5. Sleeping End Devices follow the same
Token request to the network process. - o _
4. The End Device overwrites its default Link 6. The AP is using information in the Join

Token w/ the new Link Token received from the AP  frame to determine this is a polling device.
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No AP: Peer to Peer Topology

No Access Point exists, so the Join Token request falls on deaf ears. The
SMPL_Init returns nothing, the ED’s time out and use their default link token.
A smpl_Status t code is returned to the ED that the join request failed.

l Join Token SMPL Init

A

SMPL_lInit / SMPL_Init

Since no Store and Forward Service exists, the polling
End Devices cannot sleep as they may miss any
asynchronous messages sent to them. An AP to required
enable polling End Device functionality.
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End Device Point to Point links

3. Serving the funct ¢ tend 1. An ED will accept invitations to
- SeTvIng the TUnction of a range extender, Link with the LinkListen command

the.AP will repeat the message to extend the 4. If the Link Token matches, the
radio range of the Link ED

5. The Message is relayed back by the AP to
the Link ED

LinkListen ED will reply back with
it's corresponding Link information

l Link Token l

»

»
&
)

-7
-~
-
-

6. Point to Point communication is established between
the EDs. The linkID passed to the Link/LinkListen APIs
can now be used as and argument to the Send/Receive
APIs to communicate over the specific link.

7. SimpliciTl supports the concept of Ports which will
allow multiple connections between the same EDs

2. To connect to an ED in LinkListen
mode, an ED will issue a Link command
that will contain its Link Token
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S, Sleeping Device Point to Point links
3. The AP now serves as a Store and Forward 4. Even though this ED receives the Link
device for application level messages as well as message from the AP, it is not in LinkListen
a repeater. It will repeat the Link request but mode, so it will ignore the message.

will not store the message.

Link Token l

6. Point to Point communication is
established between the EDs using the
LinkID’s as the addresses and the AP acting
as a Store and Forward device for the SD

1. Like the ED, an SD will accept invitations to Link with the
LinkListen command

5. Upon receiving the Link message repeated by the AP
(assuming Link ED is out of range) & accepting it, the SD will
return a link reply message and go to sleep. It will then wake up
and poll the AP for application level messages sent to its links.
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2. As before, to connect to
an SD in LinkListen mode,
the ED will issue a Link

command that will send its
Link Token to the network.




Adding a Range Extender

1. The Range Extender extends the network
by listening and echoing messages.

3. Every time a message is
4. As long as the AP is / echoed by a range extender a
one hop away from the - hop count is decremented.
supporting RE, Sleeping @ When the hop count hits O,

(polling) Devices are the message is not repeated

supported.

@

2. Range Extenders will \
NOT repeat messages from /

other Range Extenders
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Star Topology using a Data Hub

8. Sleeping End Devices can also be supported
as the AP still performs Store and Forward.

1.The Data Hub is an AP with
/ ED functionality

3. The AP part of the Data
Hub returns the Link Token
4. The Data Hub ED goes into
a LinkListen Mode expecting a
LinkID to be immediately sent
6. Number of connections
supported is defined by the
config files.

‘ 7. Point to Point communication '

between the ED’s can still be done.

2. On initialization, the ED sends
a Join Token to the network

5. On Receiving the Link
Token, the ED is expected to
send a Link message
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SimpliciTI™ Overview

Stack Architecture and API

Detalls
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SimpliciTI™ API

 Initialization
o smplStatus_t SMPL_Init(uint8_t (*callback)(linkID _t));

 Linking (bi-directional by default)
e smplStatus_t SMPL_Link(linkID_t *linkID);
o smplStatus t SMPL_LinkListen(linkID _t *linkID);

Peer-to-peer messaging
o smplStatus t SMPL_Send(lid, *msg, len);
o smplStatus_t SMPL_Receive(lid, *msg, *len);

o Configuration
o smplStatus_t SMPL_loctl(object, action, *val);
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Architectural Overview

H -ml‘

2

Network Support  Layers
— Init (Join Token/Link Token exchange) — MRFI
— Ping (Debug Only) — NWK
— link / linklisten (Establish peer-to-peer — nwk applications (Ports < 0x20)
connections) — customer applications (Ports > 0x20)

— nwk mgmt (General nwk mgmt, poll port)
— send / receive

— 1/0
. . . Customer Customer
Pin Link Join Fre
c a App App
T A [N V¥
Application ~ ~ \ /
Port 0x0‘1 Port 0x92 Port 0x03 Port 0x05 Port 0x20 Rort 0x21
Network NWK
Data Link/ MRF]
PHY

o SimpliciTl Address
— HW addr (4 byte) + Port
— Statically assigned HW addr
— Ports allow for more than one link between two devices
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SimpliciTI™ — CC2500/CC1100

[ Custom Application } ™
Up to 50 Bytes
> MAC
4 Bytes 4 Bytes 1 Byte 1Byte 1Byte 0 to 50 Bytes Layer
Destination | Source | Port | Device| TractID SimpliciTl
Address | Address! Data'! Info Info Payload )
2-24 Bytes 2or4 Bytes 1 Byte 0 — 61 Bytes 2 Bytes 2 Bytes
[Length Address | Data Payload | RSSI } )
Field | Field Off| (Max 60 Bytes LQI -
( ytes) Physical
4 )
Preamble | Sync Word _ CRC 16
Radio Payload (Max 64 Bytes) > MRFI
N Check )
' 2.4G/ISM Band Radio Data ||

J_J
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SimpliciTI™ Device Objects

Overview

eZ430-RF2500 Data Hub

Example
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Temperature Monitor Demo

Technology for Innovators’

#i3 TEXAS INSTRUMENTS

eZ430-RF2500

Wiraless Development Tool

Time {us) Dest. Source Port Device Info Transaction |[Applicaton payload RSS1
P.nbr. L I e | Link Port L ||FCS
nbr- - 332508 V"™ | Address Address |[Encryprion Mumber ||Rec.Type Send. Type HCount o 04 0l nknown Port [P I
1141 ||=5538690411 16 0xB65E9304 || 0x9ESCAZSF NO 0xz0 ALTTAYS LISTEN END DEVICE 03 0x55 1E -53 11 0K
Time {us) Dest. Source Port Device Info Transaction |[Applicaton payload RSS1
P.nbr. L T e Ll ||FCS
or | aaa373 [N | address Address ||Encryprion Number ||Rec.Type Send. Type HCount I 17 o1 faBm) |-
1142 ||=535914754 16 0x365E9304 || 0x 5SCEZECDE NO 0xzZ0 ALTTAYS LISTEN END DEVICE 03 0x77 1E -61 11 0K
Time {us) Dest. Source Port Device Info Transaction ||Applicaton payload RSSI1
Pbr. { - os6se [P [| Address Address ||[Encryption Humber ||[Rec.Type Send. Type HCount D 08 01 (dBmy ||V FCS
1143 ||=539035440 16 0xB8E65E2304 || 0x 13864378 3] Ox 20 ALWAYS LISTEN END DEVICE a3 0xF9 1D -67 || 13 || 0K
Time {us) Dest. Source Port Device Info Transaction ||Applicaton payload RSSI1
Pabr. {6375 [P (| Address Address ||[Encryption Humber |[Rec.Type Send. Type HCount D 04 o1 Unknown Port. ([ |Lac (L
1144 ||=539174815 16 0x8E65E2304 || 0xC71Fa484 3] 0x20 ALWAYTS LISTEN END DEVICE a3 0xCC 1E -G8 || 17 || 0K
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1.

2.

3.

4.

6.

1.

Getting Started

Download IAR Kickstart Tool

A. http://focus.ti.com/docs/toolsw/folders/print/iar-kickstart.html
B. Loads the Driver for the eZ430 USB UART

Download eZ430-RF2500 Sensor Monitor Demo

A. http://www.ti.com/litv/zip/slac139b
B. Loads the Sensor Monitor Application

Download SmartRF Studio

A. http://focus.ti.com/docs/toolsw/folders/print/smartrftm-studio.html
B. Can be used to modify the Radio settings

Install IAR Kickstart Tool

Plug in eZ430-RF2500 Toolstick in the USB port

A. USB Human Interface Device Installed
B. USB Communications Port Installed
C. C:\Program Files\IAR Systems\Embedded Workbench 5.0\M30\drivers\TIUSBFET\WinXP

Install the eZ430-RF2500 Sensor Monitor Demo
http://www.ti.com/litv/zip/slac139b

Install the Smart RF Studio Tool
http://www.ti.com/litv/zip/swrcO46k
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USB Driver Locations

System Properties

£ Device Manager

System Restare Automatic Updates Remate File  Action \iew Help File  Action Wiew Help
araware - -
General Computer Mame |I Hard I Advanced % @ - E, % @ - E,
Device Manager —|-{#8 Human Interface Devices +|- 8 Metwork adapters ~
The Device Manager lists all thf: hardware devices inztalled [&g Bluetooth HID Pork + Other devices
% ;;;;';ﬁ;;”;“f'?:;j'dgggghe Deticelidenacsitolenanseihe {5 Bluetooth HID Port + % PCMCIA adapters
[&g Bluetooth HID Pork - (#i Ports (COM & LPT)
L DeviceMaragsr | g Blustooth HID Part 5 BT Port (COM10)
[ HID-compliant consumer contral device ny‘ BT Port (COM11)
Drivers [ HID-compliant consumer contral device ny‘ BT Port (COMI12)
Ciiver Signing lets you make sure that installed divers are &g HID-compliant consumer contral device ré’i BT Pork (COM13)
Eompat-'ble e e i e [ HID-compliant consumer contral device ny‘ BT Port (COM14)
ow Windows connects bo Windows Update for divers.
[ HID-compliant consumer contral device ny‘ BT Port (COM20)
( Driver Signing | [ windows Update [8g HID-compliant device BT Port (COM21)
7 HID-compliant device r#" BT Port (COMZ2)
Hardware Profiles [ HID-compliant device ny‘ BT Part (COME)
Hardware profiles provide a way for pou to gzt up and ztore ﬁ HIC-compliant device r#i BT Port (COM7)
different hardware configurations. (&g HID-compliant device (#i Cornmunications Part {COML)
[ HID-compliant device _.#‘_ECEEM Bt (LDT1)
[ Hardware Profiles ] [ HID-compliant device ny‘ MSP430 Application UART (COM31)
[ HID-compliant device (LN =) =T F=) W T
8 HID-compliant device né’i RIM Yirtual Serial Port «2 (COM25)
[ HID-compliant device +- %8 Processors
ok J[ Concel | HID-compliant device +- % Smart card readers
[ HID-compliant device +- 8, sound, video and game controllers
vice +-age Sktorage volumes
{8 1U5E Human Interface Device +- b System devices
{8 1U5E Human Interface Device + % Universal Serial Bus controllers _
{5 USE Human Interface Device il
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eZ430-RF2500 Sensor Monitor

LLT eZ430-RF2500 Sensor Monitor, |Z| |E|[gl

Full Screen

Consale

= uly
Manikor

Settings

Port: Communications Port{COmM1)

BT Port{COM14)
BT Port{ComM20)
BT Port{COM21)
Maximum Te BT Port{comMzz)
BT Port{COMa)
BT Port{COM7)
Minirurm Te RIM Wirtual Serial Port »2(C0
RIM Wirtual Serial Port »2(C0

Temperature M5P430 Applicatinn LIART (COMgl:] n

Mirirum Distance: C

Dizable Animations

Technology for Innovators® J{D TExAS INSTRUMENTS
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Power On Battery RF2500

LY e7430-RF 2500 Sensor Monitor

Technology for Innovators

- [Blx]
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File Help

Dadalr wd| 3L

Setup ] Select fields] Packet delails] Address ook Display filter lTime Iine] Radio Seltings]
Field Name

Template:

Ponbr. Time (us) Length Dest. Source Port Device Info Tr: A
T +0 _Address | Address  fEncryption Number fRec.Type Fend. Type HCount D
1 =0 19 000000000 | 0x9ESCAZ9F 3 u] 0x03 ALWAY3 LISTEN END DEVICE 03 0xEF
Ponbr, Time (us}) Length Dest. Source Port Device Info Tr i A
S +1395 Address Address ||[Encryption Number ||Rec.Type Send. Type HCount [
& =1395 19 OxSESCAZSF || 0x36 569304 3] 0x03 ALWAYS LISTEN  ACCESS POINT 01 0xEF
Punbr. Time (us) Length Dest. Source Port Device Info Tr:
|| +4z31z Address Address || Encryption Mumber ||Rec.Type Send. Type HCount 11]
3 =43707 21 000000000 || 0x9ESCAZIF NO 0x02 ALWAYS LISTEN END DEVICE 03 0xFO
Punbr, Time (us) Length Dest. Source Port Device Info Tr i
| +asas Addiess || Address [Encryption Number |[Rec.Type gend. Type HCount 11]
4 =47245 16 Ox9ESCAZSF || OxG65E93D4 NO 0x02 ALWAYS LISTEN  ACCES3 POINT 00 0xFo
Punbr. Time (us}) Length Dest. Source Port Device Info Tr:
|| +832706 Address Address ||[Encryption Number ||Rec.Type Send. Type HCount 11]
5 =579951 16 0x56569304 || 0x9ESCAZOF Ja[u] 0xz0 ALWAY3 LISTEN END DEVICE 03 0xFL
Ponbr. Time (us) Length Dest, Source Port Device Info Tr. i
|| +ea0a47 Address Address | Encryption Mumber ||Rec. Type send. Type HCount [[1]
5] =1760758 16 0x865E9304 || 0xOESCAZSF pop] 0x20 ALWAYS LISTEN  END DEVICE 03 OxF2
Punbr, Time (us) Length Dest, Source Port Device Info Tr. i
T +eTR414 ) Address Address |[Encryption NMumber ||Rec.Type send. Type HCount 1]
i =2640212 16 0x865E9304 || 0xSESCAZSF op] 0x20 ALWAYS LISTEN  END DEVICE 03 0xF3
Ponbr, Time (us) Length Dest. Source Port Device Info Tr. i
|| +850933 Address Address |[Encryption NMumber ||Rec.Type send. Type HCount [11]
g =3521145 16 0x865E9304 || 0xSESCAZSF op] 0x20 ALWAYS LISTEN  END DEVICE 03 0xFd
Paobr Time (us) Length Dest, Source Port Device Info Tr i
|| +852679 Address Address |[Encryption NMumber ||Rec.Type send. Type HCount [11]
9 =4403524 16 0x865E9304 || 0xSESCAZSF op] 0x20 ALWAYS LISTEN  END DEVICE 03 0xF5
Panbr Time (us) Length Dest. Source Port Device Info Tr. i Applicaton payload
|| +878420 Address Address ||[Encryption Numher |[Rec.Type 3end. Type HCount > 04 01
i e a0 - FParr—Y | P ——— P BT e —— .

Filter condition

|

First | And [

i RSS1
e | Unknown Port (dBm) Lol FCS|

Filter management:

Remove| Al

Add
Renore| M|

Apply filker
Turn off filter

LI ||FCS
33 || 0K

|»

Add
Remove
Open
Save
Merge

Packet count: 47

Errar count: 0

Filter OFF

0
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Texas Instruments General Packet Sniffer SimpliciTl

File Help

Daolr ngllve

Ponbr Time {us) Length Dest. Source Port Device Info Tr: i Toadl | F
T +zcmsas Address Address | Encryption Mumber (|Rec. Type Send. Type HCount 11]
1131 |[=5364221058 16 0x565B9304 || 0135843738 O =20 ALWAYS LISTEN  END DEVICE 03 0xF6
Time (us) Dest. Source Port Device Info Tr i
P.nbr. : L h N | Unk Port
i +297505 end! Address Address | [Encryption Number ||Rec.Type Send. Type HCount 1] nHown
1132 |[=536719613 16 0x565B9304 || OxC7LFG6454 O =20 ALWAYS LISTEN  END DEVICE 03 0xCco9
Time {us) Dest. Source Port Device Info Tr: i
P.nbr. Length &= | Unknown Port
+21z2661 o Address Address | Encryption Nuwher ||Rec.Type 5end. Type HCount ]
1133 |[=536952274 16 O0x565B9304 || 0x9ESCAZSF O =20 ALWAYS LISTEN  END DEVICE 03 0x53
Ponbr Time (us}) Length Dest. Source Port Device Info Tr: !
| 41394z Address Address |[Encryption Mumber ||Rec.Type send. Type HCount 11]
1134 |[=537071700 16 0x555693D04 || 0x5CEEECDE 3] Ox20 ALWAYS LISTEN  END DEVICE 03 0x75
Time {us}) Dest. Source Port Device Info Tr:
P.nbr. : L ) | Unk Port
b +223891 i Address | [Encryption Mumber (|Rec.Type Send. Type HCount 1] nnawnre
1135 |[=537295591 16 0x565B9304 || 0135843738 O Ox20 ALWAYS LISTEN  END DEVICE 03 0xF7
Time {us) Dest. Source Port Device Info Tr: i
P.nbr. L ) Unk Port
o +241051 endth | pdaress Address | [Encryption Number ||Rec.Type Send. Type HCount 1] Lk
1136 |[=537536642 16 O0x565B93D04 || OxC7LFG6454 2] Ox20 ALWAYS LISTEN  END DEVICE 03 0xCA
P.nbr Time {us} Length Dest. Source Port Device Info Tr: ]
| 4274649 Address Address |Encryption Mumber ||Rec.Type Send. Type HCount 11]
1137 |[=537811291 16 0x565B9304 || 0x9ESCAZSF 3 u] Ox20 ALWAYS LISTEN  END DEVICE 03 0x54
Time (us) Dest. Source Port Device Info Tr: il
P.nbr. L ] Unk Port
nor +182973 ength Address Address ||[Encryption Number ||Rec.Type Gend. Type HCount 1] nknown Fo
1135 |[=537994270 16 0x565569304 || 0xSCEEECDE 3] =20 ALWAYS LISTEN  END DEVICE 03 0x76
Time (us) Dest. Source Port Device Info Tr: i
P.nbr. L ] Unk Port
nor +170673 ength Address Address ||[Encryption Number ||Rec.Type Gend. Type HCount 1] nknown Fo
1138 |[=536164943 16 0x55569304 || 0x135E4373 N0 0xz0 ALWAYTS LISTEN  END DEVICE 03 0xF3
Ponbr Time (us) Length Dest. Source Port Device Info Tr: i
|| 4192859 Address Address |[Encryption Mumber ||Rec.Type send. Type HCount 11]
1140 |[=535357902 16 0x565B9304 || OxC7LFG454 3] =20 ALWAYS LISTEN  END DEVICE 03 0xCE
Time (us) Dest. Source Port Device Info Tr: i
P.nbr. Length Unknown Port
+332509 ot Address Address ||[Encryption Number ||Rec.Type Send. Type HCount 4]
1141 |[=538690411 16 0x565B9304 || 0xSESCAZSF 3] =20 ALWAYS LISTEN  END DEVICE 03 0x55
Time (us) Dest. Source Port Device Info Tr: i
P.nbr. L ] Unk Port
nor +224373 ength Address Address ||[Encryption Number ||Rec.Type Gend. Type HCount 1] nknown Fo
1142 |[=535914754 16 0x55569304 || 0xSCEEECDE Jau] 0x20 ALWAYS LISTEN  END DEVICE 03 0x77
Ponbr Time (us) Length Dest. Source Port Device Info Tr: i !
| 4123856 Address Address |[Encryption Mumber ||Rec.Type send. Type HCount 11]
1143 |[=535035440 16 0x5655B9304 || 013584378 3] =20 ALWAYS LISTEN  END DEVICE 03 0xF3
Time (us) Dest. Source Port Device Info Tr: i R5SI
P.nbr. Length Unknown Port
+136375 gt Address Address Encryption Numbher ||Rec. Type Send. Type HCount 1} {dBm)
1144 |[=535174515 16 0x565B9304 || OxC7LFG454 3] =20 ALWAYS LISTEN  END DEVICE 03 0xCC -69 17 || 0K
<
Packet count: 1145 Error count: 10 Filter OFF
"
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Device Objects - Access Point

e MSP430 Initialized

File Edit Wiew Project Emulator Tools  wWindow  Help

x
|Access Paint - Debug

e Board initialized

B Ee2430-RF2500 Sensor Manitar Dema v1.02
. I—E_! Access Point - Debug
e SMPL_Init | F5isppiceton
— \ Eil
| B wlo_rand.s43

|
— Set up as an Access Point i a2 Companens

(22 Configurstion
— Callback utilized — Sets Semaph Laiera o
allbacK utilized — Setls semapnore L@ [EEnd Devics - Debug
s
# Buns in ISR context. Reading the frame should be done in the Overview | Access Paint | End Devios |
# gpplication thresad not in the ISR thread.
% DDB
’ L==Ed S | | wumE B2 B S D
static uintd_r sCE(linkID_t 1id)
lemo_AP.C

[ L

if (lid)

{ SMPL_Init(sCE):

sPeerFranefen++;

¥ S5 network initialized

t{alse Tw3tring| "Done’drin™, 6);

) sioandemtt; S5 main work loop

7~F leave frame to be read by application. :ﬂ'ile 1)

return 0;
' A7 Wait for the Join semaphore to be set by the receipt of a Join frame From 2

£ device that supports and End Device.

b L I n k L I Sten I nVO ked if (3JoinSem && (sHumCurrentPeers < NIOM_CONNECTIONS) )
{

A listen for a new connection

- U n ti I # Of CO n n ecti O n S are m et SMPL_LinkListen(&sLID[sNunCurrentPeers]):

shunlurrentPeera+t;
BSF_ENTER_CRITICAL_ SECTION|intState);
if (sJoinfem)

{

— Allows additional EDs to Join -
— BSP_ENTER_CRITICAL_SECTION T

A 1F 1t 1s time to medsure our own temperature...

« Context Saves SimpliciTl Int State i6(c5e easuresen)

{
char msqg [&];

« Disables Interrupts Char adazls + (HBOY:

- BSP—ENTER_CRITICAL_SECT'ON I
« Context Restores SimpliciTl Int State
 Enables Interrupts
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Device Objects - End Device

Flle Edit Yiew Project Emulator  Tools  Window Help

o MSP430 |n Itlal I Zed * |[End Deviee - Debug

. P . Files
[ J B d I d B Elez430-RF2500 3 taonitor D 1.02
O ar I n I tl a I Ze Access PointfeDnZErugDm ey
. l—E_\ End Device - Debug
@ -
d S M P L_I n I t R—EJ %pphcatmn

| B vio_rand.s43

— Set up as End Device 2 Cancanets
— Option to Slee B
p p Overview ‘ Access Point] End Device J

— No Call Back NEEE & | /S %o ® e B
. .

— Join Token Sent, & repeat if no e M

rep Iy { createRandonhddress() ; A4 set Random device address at initial startup

+
liddr.addr[0]=Flash_Addr[0];

) Ll n k p rocess In |t|ated 1Addr. addr[1]-Flash_Addr[1];

1addr.addr[2]=Flash_Addr[Zz]:

(®
L4

laddr. addr[3]=Flash Addr[3];

—_ ASS u m es LI n k L I Sten ED fro m A P SMPL_Ioctl{IOCTL_UEJ_ADDR, IOCTL_ACT SET, sliddr):

ECSCTLL = CALEC1_SMHZ: A4 Set DOO after rendom function
DCOCTL = CALDCO_SMHE:

o ADC Sam p | ed BCACTL3 |= LFXT13 2: A4 LFXT1 = VLO

TACCTLO = CCIE; A5 TACCRY interrupt enabled
T H S d T & V TACCRO = 12000; A w1 osec
- WI Ce per eCO n el I I p CC TACTL = TASSEL_1 + MC_1; A ACLE, upmods
A4 keep trying to Join until successyul. toggle LEDS to indicate that
L] M P L en £ Joining hes not occurred. LEDS is red but labeled LED 4 on the EXT

A4 board silkscreen. LED1 is green.
while ([3MPL_N0_JOIN == 3MPL_Init{(uintd_t (*)(linkID_t))0O))

BSP_TOGGLE_LEDL():

— Two Byte Temperature
— On e Byte VCC iﬁ;?ggifgiiéiEipuaibms + GIE); /7 LEM3 with interrupts emabled

b

£ unconditional link to AP whick is listening due to successful join.

* MSP430 Functionality Lol
— Controls Radio On/Off L
— ADC Interrupt on Conversion
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MSP430 Functionality

— ADC Interrupt on Conversion
* Local Temperature
* Vcc Conversion

— USB Backchannel UART

 Local Temperature
— Address Hub

« Remote Temp and Vcc
— LinkID Address

« Two Modes

— eZ430-RF2500 Sensor Monitor
— UART Terminal Program

SimpliciTl Configuration
— Star hub in the network

1 AP per net (Join Token)
— Always-on

— Configured as a Data Hub
« AP+ ED

Device Objects - Access Point

# 18R Embedded Workbench IDE

Fil= Edit Yiew Project Emulator Tools Window Help

=

‘ Diebug

Files

B ElAccess Point - Debug

= G Application

= components

| [bsp

| FE@

| (23 ke

| L— B SimpliciTl EZ430RF MwK AP Data Collectar Library lin
}-= [ Configuration

L@ @ Output

Overview  Access Point | End Device J

hedd &

| =] =" Ee ®

v+ 00R
la?’u' Lia

)
6]

void transmitDataString(char addr[4],char rssi[3], char nsg[MESSAGE_LENGTH] )
{

char temp_string[] = {" X{LKC™):
int temp = mag[0] + (mag[l]<<a);

if| !degCMode )
{
temp = ({(float)temp)*l.8)+320;
temp_string[5] = 'F';
'
if| temp < 0 )
{
tewp_string[0] = '-';
temp = temp ¥ -1:
i
elge if( |(temp/l000)%10) '= 0 )
1
temp_string[0] = '0'+({temp/l000)%10);
i
temp_string[4] = '0'+(tenpsl0);
temp string[2Z] = '0'4( (temps10)%10)
temp_string[l] = '0'+((temps100)%10);

if( werboszeMode |

{
char ocutput_werbose[] = {"\r\nNode:XZC3, Tewp: -3, XC,Battery: X, XV, Strength: 3005 ,FEino "}

output_verbose[46] = rssi[2]:
output_verbose[47] = rssi[l];
output_werhose[48] = rssi[0]:

[fol [ «]
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Fle Edit Wiew Project Emulator Tools ‘Window Help

# IAR Embedded Workbench IDE

x
|Debug

Files
B [ElAccess Point - Debug
CaApplication
(3 Components
| Fatibsp
| Cmdi
| ek
| L B SimpliciTl EZ430RF Mk AP Data Collectar Likranelib
(23 Configuration
2 Output

Owerview  Access Point | End Dewce]

DeRld S Csl ‘ ﬂ wmE e > % oom 2D
Aldata for terminal output
const char splash[] = {"™ rn TEEE phy FEEE

AF reserve space for the maximum possible peer Link IDs
static linkID_t sLID[NUM_CONNECTIONS]:
static uintd_t sHuwCurrentPeers;

A callback handler
static uintd_t sCE(linkID_t):

S work loop semaphores

static uintf_t sPeerFrameSem;
static uintd_t aJoinfem;
static uintf_t sSelfMeasurelien;

A mods date verbose = defoult, der F = default
char werboseMode = 1;
char degCMode = O;

void nain (woid)

!
addr_t lhddr:
bsplitate_t intitate;

WDTCTL = UDTFW + WDTHOLD:
{

/f le Toon bo emanre nroner starton hetore SienliciTT increases B0
4

£ Stop WRT

|l

_ no init velatile int tempOffset B 0x10F4; /7 Temperature offset set at production
__ro init wolatile char Flash 4dde[4] @ 0x10FQ; s/ Flash address set randoply

BB

BB

B I B IE A ()W

3 B BB BE BN NN

BB W

FE B

eZ430-RF2500

Temperature Sensor Network
Copyright 2007

Texas Instruments Incorporated

A1l rights reserved.
Yersion 1.82

“& Test - HyperTerminal

File Edit Wiew Call Transfer Help
Node:0001,Temp: 76.1F Battery:2.9¥,Strength:059%,RE:no #
Node: 0003, Temp: 70.5F,Battery:3.1V,Strength:064%,RE:no
Node: 0002, Temp: 71.9F,Battery:3.1V,Strength:060%,RE:no
Node:HUBB, Temp: 93.0F ,Battery:3.5V,Strength:000%,RE:no
Node:0001,Temp: 75.2F,Battery:2.9Y,Strength:057%,RE:no
Node: 0003, Temp: 69.8F ,Battery:3.1V,Strength:064%,RE:no
Node:HUB®, Temp: 93.0F ,Battery:3.5¥,Strength:000%,RE:no
Node: 0002, Temp: 71.9F,Battery:3.1V,Strength:059%,RE:no _

< »

Connected 0:07:54 Auko detect 9600 §-M-1

\/EBFk)()ESEEquc)(jEE = ]_ NE = 8 0 E &

verboseMode =0 — s v

!

B

“& Test - Hyper Terminal
File Edit Wiew Call Transfer Help

$HUBO, 93.8F,3.5,000 Nk ~
$0002, 68.3F,3.1,043 Nu
$6003, 70.8F,2.9 044 Nu
$6001, 71.9F,3.1,059 H#
$HUBO, 93.8F.3.5,000 Nk
$6002, 68.3F.3.1,043 Hi
$6003, 70.8F,2.9,043 Nu
$HUBD, 93.8F,3.5,000 Nk
$6001, 72.6F,3.1,009 H#
$6002, 68.3F.3.1,046 Nk

< >
Connected 0:02:16

Auto detect 2600 &
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SimpliciTI™ Radio Settings

IAR Embedded Workbench IDE

File Edit View Project Emulator Tools Window Help

NE LG | = CEALS)
Workspace |
|Dehug I %
Files o ] z SmartEF Studio(ts) Export
2 (JEnd DBVIPE - Debug v * Radio register settings specifed with C-code
-2 0 Application * compatible #define statements.
81 Components -
FECksp Y
& Crarfi
=1 B mrfic #ifndef SMARTRF CCZ500_H
& (1 Output #define SMARTRF_CC2500_H
F— Bbsph
— [ bsp_board_defs.h #define SMARTRF_RADIO_CC2500
— [ bsp_configh
— B bep_macros.h #define SMARTRF_SETTING_FSCTRLL  0x07
— B bsp_mspd30_det.. #define 3MARTRF SETTING_FSCTRLO  0x00
in430h #define SMARTRF_SETTING_FREQZ 035D
h #define 3MARTRF_SETTING_FREQL 0%9%
#define SMARTRF_SETTING_FREQO 0xEL
#define SMARTRF_SETTING_MDMCFG4 — Ox2D
S mrf_board o #define 3MARTRF SETTING MDMCFGZ  Ox3E
— i rrfi_board_defs.h #define SMARTRF_SETTING_MDMCFGZ  0x73
— Bmdi_CC2500.c #define SMARTRF SETTING MDMCFGL  0x2Z
F— [ mrfi_CC2500_defs.h i X X
B s s aeenae ) — Sels tne anne
F— B mrfi_defzh #define SMARTRF_SETTING_FREND1 0xE6
F— B mspdith #define SMARTRF_SETTING_FRENDO 0x10
#define 3MARTRF_SETTING_MC3MO 0x18
#define SMARTRF SETTING_FOCCFG 031D
#define SMARTRF SETTING_BSCFG 010
#define 3MARTRF SETTING AGCCTRLZ  OxC7
#define SMARTRF_SETTING_AGCCTRLL  0x00
#define 3MARTRF SETTING AGCCTRLO  OxED
#define $MARTRF_SETTING_FSCAL3 0xEA
#define 3MARTRF SETTING FSCALZ 004
#define $MARTRF_SETTING_FSCALL 0300
. #define 3MARTRF_SETTING_FSCALOD 011
— B SimpliciT| EZ430RF .. #define SMARTRF_SETTING FSTEST %59
—& 0 Configuration #define 3MARTRF_SETTING_TESTZ xaa
=1 [ Output #define SMARTRF SETTING TESTL 03l
#define SMARTRF_SETTING_TESTO 030E

Pl IOCFGOD — Sets the ISR Pin

#define SMARTRF_SETTING_PKTCTRLO  0x05

#define SMARTRF SETTING_ADDR 0x00
#define SMARTRF SETTING_PETLEN 0xFF
gendif
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SmartRF Studio

Calculation Window - CC2500 - SmartRF® Studio

File Settings Help
=
Ll Current chip walues: .
H . 2 Mormal Views l Fegister View] Motes ]
) + ~
+- [0CFGT [0x01]: 0=00 Chip revision: E [VERSIOM = (03] - Cormelation:
nar |'F-' F - I0CFGOD [(x02} 0x00 | = _
0 +- IDCFGOAT [0x02]: 0:00 Htal frequency: RF output power: Register | Campanants
tudio £ I0CFB0AZ [007] 0400 [26.000000 »[MHz [0 v|dEm T .
. P& value = 0xFE A~
+- FIFOTHRA [0:03] 0=00 B st PATABLE
- SYNCT [0x04]; 000 Deviation: D atarate: M odulation: FHEQD2U-DSKEEO)WEI i
+1- SYNCD [0405} w00 98005938 KkHz  [2390968  kBaud [2FSK <] [ Manchester RF Frequency -> FRED[22:16]
+- PKTLEM [0x06]: 0+00 RF frequency: Channel Channel number: R filterbandwidth: FF;EFQSI;E:E; » FREMIS:A]
+- PRTCTALY [0:07] 0:00 [2432999908 MHz [199.951172 kHz |0 = [mrmion kHe = )
PETCTRLO [0x08]: =00 =l AR =B
* [0+02]: 0w . RF Frequency -» FREQ[7:0]
+- ADDRA [0x09]: 0x00 Frefered settings: FSCTRLT = 0x02
+ CHANNR [0:04] 0:00 Datarate n_ | Modulation | R fiterbandwidth | Optimization IF Frequency -> FREDQ_IF[4:0] => 203.13 kHz
m—— Ha e FSCTRLO = 0x00
i SmartRF® Studio SFEK 03 kha Coment 0- G5 RF Frequency offset -> FREQOFF(7:0]
2F5K 232 kHz Sensitivity MOMCFG4 = 0486
SmartfF® 01 DK | SmartfF® 020K | SmatAF® (30K SmartRFe 04 DK | SmartRF® 05 DK 2FSK 232 kHz Current Data rate [expanent] -» DRATE_E
{; o Fopaui Sonciivity Channel bandwidth {exponent] > CHANEMW E
TEXAS Channel bandwidth [mantissa) > CHANBW
INSTRUMENTS il st |useoib [FwiD MSK 540 kHz Curment
Caloulation Windaw - CL1100 MsK £12 kHz Sensitivity MDMCFG3 = 0483
Calculation Windaw - CC1101 Data rate mantisza) -» DRATE_M
Caleulation Window - CC1110 MDMCFGZ = 003 v
Calculation Window - CC1111 | Copy settings to Register Wiew |
Calculation ‘Window - CC1150
Calculation Window - CC2430
Calculation ‘window - CC2431
Coaleulation Window - CC25010 Packet R | Packet Tx | PER test|
Calculation Windaw - CC2510
Calculation Windaw - CC25711 J Syncword: [30/32 5, -+ Address config: |MNo addr « v I~ Manual Init
Calculation Windaw - CC2850 -
Packet count:  |200 Address: [~ FIFD Autaflush
MOMCFGT = 020 A~
Farward Error Correction -» FEC_EM
MOMCFG2 = 003
Sync mode -» SYMC_MODE[2:0]
FPKTCTRLO = 0205
Packetformat -» PET_FORMAT[S:4]
Forced to 0 by P,
Productinfa: SmartRF® productline CRC operation -» CRC_EM[Z]
Forced to 1 by P
I I t : ’ Start Packet config. -» LENGTH_CONFIG[1:0]
J Forced to 1 by P, v
File: versions... I | |
Qﬁ Device ID: Mot Connected Last executed command: Date: 06,05,2008, Time: 15:08:03
I3 TEXAS
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Example

Set Radio To: I 2. Max Channel is 405kHz: _ﬂ@
MSK Modulation 333.25MHz x 3 = 1MHz

. Mormal e | Register View | Notesl
2. 1MHz Channels Chiprevision: | [VERSION =§03)  +] Conslation:
) Register
3. Base Frequency of 2.4GHz s PR it s
- - 2 -10 4 S malk=libizl el P, value = Oxd7 ~
S RF output power -> PATABLE B
Phase: rodulation: By
FREQZ = 0x5C
4- Data Rate Of SOOkB/S iD kBaud jMSK '] [~ Manchester RF Frequency -» FREQ[23:16]
; ] : . FREGT = Ox4E
RF frequency: Channel Channel number: R filterbandwidth:
A RF F -+ FREQ[15:8
5. RF output power 0OdBm 2400000031 hiHg | 333251953 ki | |0 | ez ke | |eREqstes
RF Frequency -» FREQ[7:0] =
Frefered setfhgs: A FSCTRLT = 040C
6 . Set C h an n eI to 15 Datarate | Dewviation  [Modulabon [H Thetbanawiat | Uptirizatior | FS”EI!F{:?EEJMS}IIIIE FREG_IF[4:0] =» 304.69 kHz
2.4 kBaud 38 kHz 2F5E 203 kHz Senzitivity i :
R iR e o e 24kBaud 3@ KHz 25K 203 kHz Curment 0- 85 C e Eiedisne) deh RRERDEEH]
e . 10 kBaud 38 kHz 2F5E 232 kHz S enzitivity il
- FREQZ2 [0=00]: Ox00 Data rate [exponent] -» DRATE_E
; : 10kBaud 38 kHz 2-F5K 232 kHz Curent : o
[+ FREQ [0=0E]: =00 250 kBaud 1 MSE F40 kHz2 Sensitivity Channel bandwidth (exponent] > CHANB'W_E
[+ FREGO [0:=0F]: 000 OLE=.d hi Sk A | s Channel bandwidth [mantisza) - CHANBW M
(- MOMCFGA [0210]; 0400 [E00KkBaud 0 MSK 812 kHz iy MBQEE& [zmnaﬁgsa] > DRATE_M
[+ MOMCFG3 [0411]: 000 A MOMCFGZ = 0x73 - -
[+ MDMCFG2 [0:12]: 0<00 Feset CCE500 and wiite setting ‘ Copy zattings to Regizter Wiew | =
[+ MOMCFGT [0413]: 000 f

: H acket To| PER test| .
1. The Preferred Settings Window e Values will

can get you started with the 500kB/s  zcn|m e [

_ — change in the
Data Rate and the MSK Modulation Register Window

PETCTRLO = 0205 _ ‘

Packetformat -» PET_FORMAT[5:4]
Forced to 0 by P

™ Lo

3. Channel 0 defines the Base Frequency

* Device ID: kot Connected Last executed command:  Date: 06,08.2008, Time:; 15:14:12
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Example

1 M S K M 0 d u | at 1on Normal Yiev ] Riegister View | Notes |
2. 1MHz Channels Chprevison:  [E VERSION=0a <] ¥ Canelatior:
R eqgisk
3 B F f 2 4G H #-tal frequency: RF output power: CERET | Compemerts
. ase rrequency or <. y4 (26000000 v [MHz | [0 <[ddm [ STgTp—— A
Phage: Diatarate: fodulation: FF?EFQD;LDELEEWEI > PATABLE
4 . D at a R at e Of 500 k B /S [0 |499.877330 kBaud |MSK ~| [ Manchester RF Frequency -» FREQ[23:16]
. . . s FREQ = 0x4E
RF frequency: Channel hannel number: R filterbandwidth: )
. RF Fi -+ FREQ[15:8
5. RF out put power to 0dBm a1a.9%368 mH: | [3e 5158 ke | B =I) [ez250000 kHe| |FReQO Dis W]
" 2 2 RF Frequency -» FREQ[F:0] |
Frefemelf settings: FSCTRL1 = 0x0C
6 . Set Ch an n eI to 15 Datarafe |Deviati0n |M0dula [elg] |F|>< filterbandwiggh |Dptimizati0n | FS'E_’FEEE@”EPDE FRECQ_IF[4:0] => 304 B9 kHz
24kBjud 38 kHz 25K 203 kHz Sensitivity S )
Z4kBfud 38 kHz  2FSK 203 kHz Cunrent (- 85 C RF Frequency offset -» FREQOFFL7:0]
10kBdud 38 kHz 2.F5K 232 kHz Sensitivity MB;’LEE‘{: [ZE;EEM - DRATE E
+- FRELITTORUE | TR0 Z;IEDDkkBB ;ii 138 kHa agSKK %ig tﬂ; gg::irt}ifity Chanrel bandwidth (exponent] -> CHAMEW_E
+ FREQQ [0=0F]: 000 BRI BT viry Canii- Cu Channel bandwidth [mantizsa) -> CHANBW_M
# MDMEFGA [0:10]: 000 _ el et ot narassl > DRATE_M
wesbits 6. Channel 15 x 3 = 45 v
+- MDMCFGZ [0w12]: 0x00 ttings to Register Wiew | 5
+- MOMCFGT [0413]): 0x00 . d
+- MOMCFGO [014]: 0x00
+ DEVIATH [015]: 0400 Simple A | Simple T Packet R | Packet Tt | PER test|
+- MCSM2 [Ox16]: 0x00
. MG [0%17]: 000 Length config: Sync word: | 30/32 5 - Address config: |Mo addre « = [ Manual Init
: EDECSE’::%[?S:‘IBA]DSEDDD Packet length: Packet count: | 200 Address: [ FIFO Autaflush
+- BSCFG [OW1A] 0«00
L AGRCCTRI 2 Me1 R Nl v iew format: MOMCFGT = 0=40 ~
Fonward Eror Correction -» FEC_EN F
Hex - MDMCFG2 = 0:03
Sync mode -> SYNC_MODE[2:0]
r PETCTRLO = 0x05 4
Packetformat -» PKT_FORMAT[5:4]
Forzed to 0 by P
T CRC operation -» CRC_EN[2]
Forced to 1 by P,
f ; f . Packet config, -» LENGTH_CONFIG[1:0]
|‘GDCI2 autput pin configuration, Bl di J Forced to 1 by P, v
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—

] IDEFG2[D:¢DD] 0=00

|- IOCFGT [0x01]: O=00
OCFGOD [0x02]: 0=00
- |0CFGOAT [0202]: O=00
OCFGOAZ [0=0Z2]: 0x00
|- FIFOTHR [0=03]: 0=00

-

S LHANMNE USRS Usug

Marmal 4

i I HegisterViewl NItes |

Chip revision: “iE [WERSIOM = 0x03) vi

F-tal frequency:

RF output power:

[26.000000 v [MHz  [-10

7 ipi

v |dBm

Correlation:

Register | Components;

FA& walue = 0297

| e

LPATARE

Selecting the Copy Settings to Register View puts &
the new values in the Register Vlew Window

>

b
| D atarate | Dewiation | Modulabion | B hiterbandwadth | | Uptirizabion FS“-C'F IF"#IEIHU“E}'DS FOCW_ P[40 =5 JUs.00 RO —I
2.4 kBaud 38 kHz 2-FSK 203 kHz Sensitivity L -
Z4kBaud 3B kHz 25K 203 kHz Current 0- 85 C HE Eeg oy e RREQUH R
1 FREQZ [0x0D]; 0w00 10kBaud 38 kH=z 2-FSK 232 kHz Sengitivity Data rate (exponent] - DRATE_E -
10kBaud 38 kHz 2-F5SK 232 kHz Cuirrent : -
FREQT [0<0E]: 0«00 E0kBaud 1 MK 540 kH= Sensitivity Channel bandwidth [exponent] -> CHANEW_E LI
|- FREQ0 [0x0F]; 0x00 950 kB aud MK Currert Channel bandwidth [mantizsa] -> CHANBW_M
: Sros i el MOMCFG3 = 0x3B
MOMCFGA [0410] 000 500 kB aud i
i D ata rate [mantizza) -> DRATE_M
MDMCFG3[DH11]. 000 MOMCFG2 = 0x73 7 =
MOMCFGZ [012]: 000 =} Copy settings to Register Yiew —
[+- MOMCFGT [0x13] 0200 |
[+ DM CFGE0 0] 4T 000
rite 4 | U] e [FIATEST_PD_MN [5] CHF_DISABLE
IIDEFGDA2 [Om0] ;I I[D] Digable termperature sensor. ;I I[D] Digable charge pump ;I
Fead walue: 0x00 4 | | Ll
white T FIFD | T Inserttength Lenotr: [ Fesorxrro | Wit PATABLE |
|9? 0000 00 0000 00 a0
Fead PATAELE |
SHES SeOFF SFST0M SCAL SH¥ ST SIDLE
SAFC SR SO SFR= SFTH SWORRST SHOP
1§ TEXAS
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Settings  Help

Reset configuration. ..
Open configuration...
Save configuration...

Load CC2500 state. ..
Save CC2500 skate. ..

Export CC2500 registers. .,
Irnport CC2500 reqgisters, .

Clase

+
=
=

PKTCTALO [0x08] 000
ADDR [0x09] 000
CHANNR [Dx0&} 0w00
FSCTRL [0x0B]: 000
FSCTRLO [0x0C]) 000
FREQZ [0wD]: 00
FREQT [0x0E} 0w00
FREQO [0+0F]: 000
MDMCFGA [0x10]: 0x00
MDMCFG3 (011 0x00
MDMCFG2 [0x12]: 0x00
MDMCFG [013) 0x00
MDMCFGO (014 0x00
DEVIATM [0x15] 0w00
PCSM2 [D16]: 0x00
FCSMT [017]; 0x00
FCS MO [018]: 0x00
FOCCFG [0x19]: 0x00

BSCFG [0x1A] O=00
ARCCTRI 2 NG R e

| JERE AERE RS AERE AERE ARNE AERE ARRE ARERE AREE AERE AR ARRE AR ARG ARSIt ARt ARt

Marmal Wiew Register

Ox 2
I0CFGE2 [0=00)
Read walue: 0x00

Ox 2
IOCFGT [0=01)
Read walue: 0x00

Ox il
|IOCFGOD (0=02)
Read walue: 0x00

Ox il
I0CFGOAT [0x02)
Read walue: 0x00

Ox il
|I0CFGOA2 [0x02)

Read walue: 0x00

&' SmartRF® Studio Code Export

E wport format

Template name: |SimpliciT| zettings
[~ Make chip specific

[ Normal Yiew summary

Save
Comment delimiters: ,a”‘_ - ,".-’_

Header:
* SmartRF Studioftm) Export

* Radio reqgister settings specifed with C-code
* compatible Hdefine statements.

RN| m| RD|Rd| | aH|ah|ap| wh| | vol ﬂ

.3

W

For each register: |#define SMARTRF_SETTING_@RAM @ @@ OuimiiHiE

Footer:
Hendif
Templates
Refresh list | Delete |
CE1 SFR definitions -

MSP430_Template
Packet zniffer settings
RF zeftings

iR Ao I

RF settings SoC
I— zethings struct lypedel

Output lHe|p ]

+ o s o

#ifndef
#define

#define

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

<

SMARTRF CC2500_H
SMARTRF CC2500_H

SMARTRF_RADIO_CCZ2500

SMARTRF_SETTING_FSCTRLL
SMARTRF_SETTING_FSCTRLO
SMARTRF_SETTING_FREQZ
SMARTRF_SETTING_FFEQL
SMARTRF_SETTING_FREQD
SMARTRF_SETTING_MDMCFG4
SMARTRF_SETTING MDMCFG3
SMARTRF_SETTING_MDMCFGZ
SMARTRF_SETTING MDMCFG1
SMARTRF_SETTING_MDMCFGO
SMARTRF_SETTING_CHANNE
SMARTRF_SETTING DEVIATN
SMARTRF_SETTING_FREND1
SMARTRF_SETTING FRENDO
SMARTRF_SETTING_MCSHMO
SMARTRF_SETTING_FOCCFG
SMARTRF_SETTING_BSCFG

J,m-ﬁwﬂrwﬂrwwwwwwwwwwwwwwwwwwwwwﬁwwﬁwwﬁwwﬁwwﬁwwﬁwwﬁwwﬁﬂ .Y
*  SmartRF Studio(tm) Export

Radio register settings specifed with C-code
compatible #define statements.

B LR Ut e e e et e e R e ]

0x0C
0x00
Ox5C
Ox4E
OxCS
0x0E
0x3E
0x73
0x43
Oxdued
Ox2D
0x00
OxB6
Ox10
O0x18
0x1D
Ox1C

Copy to clipboard | Wwiite o file

| Filename: |smartrf_EE@EHIF'ID@.h

Cloze
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i SmartRF® Studio Code Export

[ Make chip specific

Header:
= SmartRF Studioltr) Expart

= Radio register settings specifed with C-code
= compatible Bdefine statements.

HNlrn| HD|Hd|rd| AH|ah|AD| \-"H|vh|VD|

For each register; |#define SMARTRF_SETTING_@RMNE @@ OxEvHE

Footer:
fendif

Templatez

Refresh list | DeI

MSP430_Template
Packet zriffer zettings

C51 SFR definitions |
RF sett!ngs

[ Marmal Wiew summary Comment delimiters: |/~ -

compatible #define statements.

Export format Dutput IHE|I3 ]

_I_ | t |S | _I_I tl S 'I,I'****ﬂ‘**ﬂ'ﬂ‘ff****ﬂ‘**ﬂ'**ﬂ'**ﬂ'**ﬂ'ﬂ‘**ﬂ'*********ﬂ'**ﬂ'********f o~

emplate nanne: impliciTl settings ave —
. i = ¥  SmwartRF Studioitm) Export

k3
* Radio register settings specifed with C-code
*

As

Save in; | | CC2500

- & B e E-

[Z] mrfi_ccezson.c [Z] smartrf_cczs00.h
|~.2=_w] mrfi_CC2500_defs.h smartrf_CCESlEl.prs
[Z] mrfi_cc2500_spi.c

[Z] mrfi_CC2500_spi.h

srnartrf, spfs2500

smartrf, srfs2510

File name: |smartrf_CC2500h

Save as ype: |.-’-'-.II Files [*.7]

Save
j Cancel

RF zettings SoC

4

l

#define SI‘[EARTRF_SE'ITING_TCFG- O0x1C

v
| >

Copy to clipboard | “write to file

Filename: |smartrf_CC@I:HIPID@.h

Clase

C:\eZ430-RF2500 Wireless Sensor

Monitor IAR Source v1.02\Components\mrfi\radios\CC2500
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IAR Embedded Workbench IDE

File Edit Wiew Project Emulstor  Tools  Window  Help

DEdE & & | =l = WD
smarktrf_|
|Dabug J -
Files g | B #  SmartRF Studioftm) Export
*
EPEnd DI?VIF:E ~Debug v # Radio register settings specifed with C-code
DApp\lca{an # compatible #define statements.
& C3 Components -
Cabsp -
& L i
= & rordic . #ifndef SMARTRF CCZ500_H
3 Output #define SMARTRF CCZ500_H
— Ebsph
— sp_board_defs h #define SMARTRF RADIO_CCZ500
— sp_canfigh
— B bso_macrash #define SMARTRF_SETTING FSCTRLL 0x0C
L sp_msp430_def... #define SMARTRF_SETTING FECTRLO 000
— Bin430h #define SMARTRF SETTING_FREQZ 0x5C
- intrinsics.h #define SMARTRF_SETTING FREQL Ox4E
L— B mrfih #define SMARTRF SETTING_FREQO OxCS
- #define SMARTRF_SETTING MDMCFG4  OxOE
— Elmri_boardc #define SMARTRF SETTING MDMCFG3 0x3B
— Bl mifi_board_dafsh #define SMARTRF SETTING MDMCFGZ  Ox73
— ) mrfl_OCZ500.c $define SMARTRF SETTING MDMCFGL  0x43
I— [ mri_CC2500_defs.h i - T
g f CHANNR — 2D = 45
— [ mrfi_CC2500_spi.h
— [ rrfi_defe.h
— [ mspd3ih #define SMARTRF SETTING FRENDO 0x10 *
— [l mspd30x22xdh #define SMARTRF SETTING MCEMO 0x1& 2 1 6 + 13
— #define SMARTRF SETTING FOCCFG 0x1D
— B smpl_config.dat #define SMARTRF SETTING_BSCFG 0x1C
— B smpl_nwk_config #define SMARTRF SETTING AGCCTRLZ  OxC7
— [ string.h #define SMARTRF SETTING AGCCTRLL  Ox40
L B eysmach #define SMARTRF SETTING AGCCTRLO  OxEO
— Bmrin #define SMARTRF SETTING FSCAL3 OXEL
L i defsh #define SMARTRF SETTING FSCALZ Ox0A
L@k #define SMARTRF SETTING FSCALL 000
: — #define SMARTRF SETTING FSCALOD 019
— B SimpliciTI EZ430RF N #dafine SMARTEF SETTING FSTEST 053
& Configuration #define SMARTRF SETTING_TESTZ %88
0 Output #define SMARTRF SETTING_TESTL Tl
#define SMARTRF SETTING_TESTO 0B
#define SMARTRF SETTING FIFOTHR  Ox07 .
S IOCFGOD - Still needs to be
#define SMARTREF SETTING PRICTRLL - Ox04
#define SMARTRF SETTING PKTCTRLO — Ox05
#define SMARTRF_SETTING_ADDR 0x00 - - -
o 0x06 for SimpliciTl to work
#endif
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