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1. DFZM-TS220/TS221 EVB

This section describes the various interfaces and jumper
settings for the DFZM-TS22x evaluation board.

.t

e (fffitisii1sd

Description:

1 - 10 PIN F/W write connector (J3)
2 - DFZM-TS221 ZigBee module

3 — Power positive (Vcce)

4 - Power negative (Gnd)

GND Target Voltage Sense

DC (Debug Clock) DD (Debug Data)

CSn (SPI Chip Select) SCLK (SPI Clock)

.u-. .A.
. m. ;. N.

RESETn MOSI (SPI Data Out)

7 8
3.3V (from debugger) | @ @ | MISO (SPI Data In)
9 10

J3 connector pin out
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2. Updating the Firmware by the SmartRF EVB

1. Daughter Board 10 PIN Connector (J3)
2. SmartRF EVB 10 PIN Connector (P3 ExtSoC Debug)
3. TS221 module
4. T1 10 PIN cable
(i.e. Daughter EVB need 3/3.3V)
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3. Updating the Firmware by the CC Debugger

1. CC Debugger 10PIN Connector

2. CC Debugger LED (If a module is detected, the LED will be
GREEN. If no modules are detected, the LED will be RED)

(i.e. Daughter Board don't need 3/3.3V)

Daughter EVB LEDs:

D1: Power LED

D2: Status LED (The LED is blinking while the firmware is being
updated!)
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4. Installing USB driver

To get the required USB driver for the CC Debuggerit is necessary to install one of
the tools listed below:

e SmartRF Studio www.ti.com/tool/smartrftm-studio

e SmartRF Flash Programmerwww.ti.com/tool/flash-programmer

» PurePath Wireless Configurator http://www.ti.com/tool/purepath-wl-cfg

Alternatively, you can download “Cebal — CCxxxx Deelopment Tools USB Driver
for Windows x86 and x64” [3] which is a standalonénstaller including only the
device driver. After having installed the driver, onnect the CC Debugger to the PC.
The USB driver will be installed automatically. Youcan quickly check that the
debugger has been associated correctly with the USHvice driver by opening the
Windows Device Manager. The debugger should appeas a “Cabal controlled
device”.

-- Batteries
EI Cebal contralled devices

; CC Debugger
_‘! Compuker

- Disk drives

71 # Display adapters
Ak DVDJCD-ROM drives
- Human Inkerfacs Devices
-5 IDE ATAJATAPT conkrollers
s Kevboards

Verify driver installation
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5. Start SmartRF Studio

£ SmartREE Studio 7 - Texas Instruments

Smart - Studio?

Sub-l GHz 15M band

CC2550
24 GHz
Transmitter

s

List of connected devices: @
[B CC Debugger (USE device ID=7753, Firmware revision=00071, - Mo chip B
I
[
B l
| 2
1 Connected deviceis) # Texas Instruments

List of Connected devices

The list of connected devices at the bottom ofstaetup panel shows the following

information about each connected device: Evaludimard type, USB Device ldentifier,

Firmware revision and device type. The Device Gunganel can also be started by
clicking on one of the entries in the list of coatesl devices.

The list of connected devices will normally be uedbautomatically when a USB device

IS connected. It is also possible to force updatamlist by clicking on the "Refresh"

button on the top right corner of the list.
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The SmartRF Studio Device Control Panebllows the operator to

.- execute test functions
o packet RX
o packet TX
o continuous RX
o continuous TX
- select predefined (typical) settings
- to view and adjust RF parameters
- access individual registers via the Register View
. select either a simple user interface (Easy Mode) an advanced (Expert Mode)

¢ 4B1a - CC1101 - Device Control Panel
File Settings View Evaluation Board Help

4815 - CC1101 - Register Yiew
5] Eesynode | L) Expert Mode

] ] B9 code export
Typical settings

Data rate. 1.2 hBaud o TGRSR TN Optimimed for A
Data rate: 1.2 kBaud, o . Optimized for ¢
Dats rate: 1.2 kBaud, i s 58 kHz, Optimized for : b IOCFG2
Data rate: 2.4 kBaud, s _: GFSK, R¥ BU: 58 hHz, Optimized for : ae]
Dats rate: 2.4 kBaud, 25 .: GFSK, RX EV: 58 kHz, Optimized for ot Leh
4
4

Data rate: KBaud, 2% . : GFSK, BX EW: 100 kHz, Optimized fo Lol
Data rate: kBaud, 5 S GFSK, EX BU: 100 kHz, Oprimized for (g

) : , SYNCt
< i | »

SYNCO
PKTLEN
PKTCTRL1
PKTCTRLO
ADDR
CHAMME
FSCTRLY
FSCTRLD
FREG2
FREG1
FREGO
MDMCF G4
MDMCF G35
MOMCFG2
MOMCF G
MDMCFGO
DEVIATH
MCSM2
MCEMT
TACSMO
FOCCFG
BECFG
AGCCTRLZ
AGCCTRLY
AGCCTRLO
VMOREY T1
WWOREYTO
VHORCTRL
FRERD1
FRERDO
FSCALS
FSCALZ
FSCALY
FSCALD

RF Parameters
Base frequency Channel number Channel spacing Carrier frequency

[oo7 59 | iz [reagerirz | Wiz foc7 g2emg | Wz

Xial frequency Drata rate RX fitter B

26000000 | MHE [1.19943 | kBaud |58.035714 | kHz [ Manchester enable

Moculation format Devistion T power

GFSK v |sasrart | Hz o v | dBm ] P& ramping

Cortinuous TX | Cortinuous RY | Packet T | Packet R | RF Device Commands

Expected packet count: | 100 | [] Infinits
Wiewing format: Hexaciacimal v

Sedy. numbet includéd in paviosd,

Average RS3)

Received ok!

Received not ok

4
4
1 4
4
4
4
>
b
>
b
>
>
>
b
>
>
>
b
b
>
b
>
b
>
>
4
»
1 4
4
4
4
4
4
>
b
>
>
>
[

Duima diata o tie: || Packeterror et

[

~

[] Advanced

Device reset | I Refresh

G101, Rev. A(0x04), DID=481a SMmartRFO4ER. ‘Readlio statz: IDLE
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Easy Mode

Easy Mode provides a simple user interface for gacknsmission and reception. The
user can select between two test modes; Packenhd®acket RX in the bottom panel.

Quick Start

A packet TX/RX test between two devices can baedasimply by selecting '‘Packet TX'
on one of the devices and 'Packet RX' on the oHress start on the 'Packet RX' device
first, then press start on the 'Packet TX' dewicstart the packet transmission.

Select Configuration

Select a configuration with the predefined protanad packet format, data rate and
frequency. Each configuration programs the conmedéyice with a list of register
values according to the configuration parameteskd/sure that the same configuration
is used on both the transmitting and receiving ceevetails of the selected packet
format can be seen in either the 'Packet TX' ak&aRX' panels at the bottom of the
screen.

Expert Mode

Expert Mode provides a more advanced user intetfeaeEasy Mode. From the Expert
Mode the user can change advanced RF parametah&efoonnected device. The expert
mode includes a typical settings panel, an RF pat@npanel and the following test
function panels: Continuous TX, Continuous RX, RadkX, Packet RX and RF Device
Commands.

The various panels visible from Expert Mode arecdbed in the following sections.

User Manual Sheet 8 of 25 Sep. 5, 2012

Proprietary Information and Specifications are Subject to Change



AhELTd DFZM-TS221

Typical settings

The list of typical settings includes recommendagister settings for some typically
used parameter values. By selecting one of theaygettings the recommended register
values for this combination of parameters will begsgammed to the device.

B Feoister View RF Parameters

= Easy Mode EE] Expert Mode

Typical settings

Optimimed
Optimized
Optimimed
: Optimized
: GFSE, B BW: 100 kH=, Optimiz
: GFSE, B EW: 100 kHz, Optimized

A . PmmsTr T TITT. 1 Ah 1-TT— [ TP SR S

>

W

RF Parameters

The RF parameters panel shows the current valuaramfus RF parameters.

RF Parameters

Baze frequency Channel numkey Channel spacing Carrier frequency
867999339 | MHz ] S 199951172 | kH=z 867999339 | MHz
Xtal freguency Data rate R fitter B

26.000000 | hMHz 1.19945 kBaud 55.035714 kHz [] Manchester enable
Modulstion format Deviation T power

GFSK b 5.1574M kHz 0 | dBm [ P& ramping

The specific RF parameters shown in this pane¢meddent to the connected device type.
When a parameter value is changed by the userreggster values will be calculated
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and the register view is updated accordingly. tfemerating in offline mode, the register
values will also be written to the connected deMigkewise if a register value is
changed, either from register view or indirectlydgfecting a new typical or easy mode
setting, the affected RF parameters in this pailebesupdated accordingly.

Continuous TX

The Continuous TX panel is used to set the devi@mode where it transmits a
continuous signal.

Cortinuous TX | Cortinuous B | Packet T | Packet B¥ | RF Device Commands

Modulated

Data Format: |Synchronous serial mode

|:| Freguency Sweep P
s
(G_\)D
Start Freg.: MHz {

Stop Freg. hHz
Deta Freg.: hHz
Tirme: ms
J LOCK_STATUS
Output posever: 0
Catrier Freguency: G867 .999939
Start Stop
Modulated

This check box enables/disables modulation ofrridresmitted signal
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Data Format

If the modulation is enabled, the source of moduteatiata is selected from this drop
down list.

Frequency Sweep

Enable/disable sweep transmission over multiplgueacies. 'Start Freq.' and 'Stop Freq.'
sets the start and end frequency of the sweegda'Betq.' sets the size of each frequency
hop between start and stop frequency. 'Time' betme to transmit on each frequency.

Input/Output signal

Depending on the connected device, the Continouside can be configured to use an
external signal as source for the RF output signal.

SmartRFO4EB and TrxEB: CC1100, CC1101, CC1150, ©G2d CC2550
TrxEB: CC1120, CC1121, CC1175

The General Digital Output(GDO) pins are configuasdnput for data signal and output
of the clock signal.

SmartRFO4EB

Data from function generator into RF-

DTESTO(GDOO), .

Serial Synchronous mode: Clock f =F Devi |
DTESTL(GDO2) ock from evice to externa
scope.

Asynchronous transparant
mode:

Data from function generator into RF-

DTESTO(GDOO)/_ - .

User Manual Sheet 11 of 25 Sep. 5, 2012

Proprietary Information and Specifications are Subject to Change



ABELTII DFZM-TS221

TrxEB

Data from function generator into RF-

P7 pin 8(GDOO): Device

Serial Synchronous mode: Clock f SF Devi |
P7 pin 4(GDO2). ock from evice to externa
scope.

Asynchronous transparant
mode:

Data from function generator into RF-

P7 pin 8(GDOO): Device

CC430

The GDO pins for the radio of CC430 is mapped td po

CC430Fx137EM
Port Data from function generator into RF
. 2.6(GDOQ0): Device.
Serial Synchronous mode: _
Port Clock from RF Device to external

2.7(GD0O2): scope.

Asynchronous transparant Port Data from function generator into RF
mode: 2.6(GDOQ0): Device.

Continuous RX

From this panel the connected device is set inimontis receive mode and plot the RSSI
value (Received Signal Strength Indicator).
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RIS 0x3
RSSl -85 dBm
RIS Offset: 96

R e e e o e e - .J Lok, STATUS

me

* [¥] Ao scroll Start I = J

The measured RSSI in dbm is plotted on the graghfasction of time. On the right side
of the panel the numerical value of the RSSI i®giin both a raw format and in the
calculated dBm units. The RSSI offset used forcdieulation is also shown. The actual
RSSI offset is dependent on the connected devpednd is found in the datasheet.

The RSSI value will be stored in an internal butiéa fixed size and when the

maximum number of elements is reached, the nexewalll be stored from the

beginning again. It is a circular buffer of 500@rakents. That means it will only contain
measurements from the last 9 - 10 minutes. Thetexauber depends on the sample rate.
Theoretically this is every 100 ms, but due toltdas of other tasks on the PC, this will
vary and be a bit higher.

Output signal

Depending on the connected device, the Continousn@de will be configured to direct
the incoming RF signal to a connector on the gizealuation Board.
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SmartRFO4EB and TrxEB: CC1100, CC1101, CC1150, ©G2md CC2550

TrxEB: CC1120, CC1121, CC1175

The General Digital Output(GDO) pins are configuasdoutput for data signal and

output of the clock signal.

SmartRFO4EB

Serial Synchronous mode:

Asynchronous transparant
mode:

TrxEB

Serial Synchronous mode:

Asynchronous transparant
mode:

CC430

Data from RF Device to external

DTESTO(GDOO) -

Clock from RF Device to external

DTEST1(GDO2) .

Data from RF Device to external

DTESTO(GDOO):
scope.

P7 pin 8(GDOO):E$S;r0m RF Device to external

P7 pin 4(GD02):§(I:(;;I;from RF Device to external

P7 pin 8(GDOO):E$S;r0m RF Device to external

The GDO pins for the radio of CC430 is mapped td po

User Manual
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CC430Fx137EM

Serial Synchronous mode:

Asynchronous transparant
mode:

Packet TX

Port
2.6(GDQO0):

Port
2.7(GDO2):

Port
2.6(GDQO0):

This panel controls packet transmission.

Data from RF Device to external

scope.

Clock from RF Device to external

scope.

Data from RF Device to external

scope.

Packet payload size:
Packet court:

O Text
() Hex

I:‘ Advanced

30 A sed. number
100 | [] infinite

(%) Random |47 te b3 12 4d €5 43 bh b 86 1103 52 7d 09 33 25 17 ‘

™

Sent packets:

Freguency:

Output poser:

Start

Continuous T | Continuous RX | Packet TX | Packet R¥ | RF Device Commancds _

0
G957 959939

0

Stop

User Manual
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Packet payload size

This field select the size of the payload. The mmn size is dependent on the
connected device type. A warning is given if theximmaum size is exceeded. Optionally a
2 bytes sequence number can be added at the ¢mel pdyload.

Packet count

This field selects the number of packets to be, sgrionally infinite.

Advanced options

The Advanced options is available for the convereeof the advanced users. The
options will vary from device to device

Example from CC1101:

Advanced

Sync svard: 30032 sync waord hits detected w |:| Address
Preamble count: |4 w
Packet Interval:  |150 ms U=ze default

Sync word

The combined sync-word qualifier mode. See regaéinition for details (E.Q.:
CC11xx register MDMCFGZ2).

Preamble count
The minimum number of preamble byte to be transwhitt

Address
If the Address option is checked, the address wallide inserted into the packet
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payload, after the length byte.

Packet interval

The packet interval option can be used to changedhay time between each packet.
When the "Use default" is checked, the value catedl by SmartRF Studio is shown.

Packet RX

Continuous T¥ | Continuous R¥ | Packet T | Packet RX | RF Device Commancds _

Expected packet count: | 100 Infinite
Wienwing format: Hexadecimal a
Seq. number included in paylosd,
09:54:43 617 | 36 fd 12 48 32 5 9e 7d 49 cc | 0000
09:54:43. 773 36 1ol 12 49 32 16 9e To 49 do | 000
09:54:43.929 | 36 fdd 12 48 32 5 9e 7d 49 oo | 0002 RX

09:54:44 085 | 36 fd 12 48 32 6 9e 7d 49 do [ 0003
09:54:44 241 | 36 1 12 48 32 6 9e 7d 49 co [ 0004
09:54:44 426 | 36 1ol 12 48 32 6 9e 7o 49 de | 0005

Average RSSI -27.2 dBEm
Received ok -]
Received not ok: a
Dump data to file: | Packet erraor rate: 00%
[ Advanced Start J Stop I

This panel control packet receive. Statistics lier Packet RX test is shown at the right
side of the panel.

Expected packet count

This field selects the number of packets expedaidzktreceived, optionally infinite. The
value is used to calculate the packet error rate.
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Sequence number

Set the 'Seq. number included in payload.' chegkifitbe transmitter is configured to
include sequence number in the payload.

EB Buffer overflow

14:25:09.974 | 30bY 32 Shatl 22162291 3d | 450104
142810037 |30 by 32 3b a1 2216 2291 9d | -43]0103
14:25:10.083 | 30 by 32 3hatl 2216229 9d | -43 | 0106

Butter overflowe

14:25:10146 | 30bY 32 Shatl 22162291 3d | 450312
142810193 |30 b7 32 3b a1 2216 2291 9d | 4310313
142310255 | 30bY 32 3hat 22162291 9d | -453|0314

The "EB Buffer overflow!" indication is given whehe internal packet buffer on the
Evaluation Board MCU is full. This can happen whies PC application is not able to
read packets from the buffer fast enough. The EBJMiGEs to store the incoming packet,
but does not succeed since the buffer is fullhia tase an "overflow" message is sent to
the PC.

The problem can be solved by increasing the tinterden each packet sent from the
transmitter. If the transmitter is controlled by &tRF Studio in Packet TX, it is possible
to change the packet interval.
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RF Device Commands

This panel is used to issue individual commandostsdo the chip.

Continuous TH T Continuous RX T Packet TH T Packet RX ] RF Device Commands _
Wirite TX FIFG | [ Insert length Read RX FIFO |
SRES | SFSTHON | SHOFF | dBm @ Lok sTaTus
SCaL | SRX | STX | S
: : RSS Offset: 74
SIDLE | SAOR | SPAD |
SFRX | SFT | SWORRST |
SHOP |
Reset CCT01 |
Select test mode:
hanual mode R
Last executed command:

The specific command strobes shown in this paretiapendent on the connected device
type, and may not include all strobes supportethbydevice. Consult the datasheet for a
description of supported command strobes.

Select test mode

The user should first select the specific test nfoalm the drop down list to be used from
the device command panel. This will configure tegide' register values according to
the test mode e.g. 'Packet TX' will set recommendgibter values for packet
transmission. If 'Manual mode' is selected no tegigalues are changed. This may result
in some register values differing from recommendades for a specific test mode.

Write TX FIFO

This button is used to write data into the devic€'FIFO. The data is specified by the
user in the edit box below. If the 'Insert lengtiéck box is checked a length byte will be
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included as the first byte.

Read RX FIFO
Read device' RX FIFO.

PER test configuration

Cortinuous TH | Continuous BX | Packet TH | Packet RX | RF Device Commands ] PER Test Configuration _

Per test configuration:

Freguency: 667 .9999359
Output posweer: 0

when pressing the write button belowy, the configuration data weill be written to non vaolatile metmary on the SmartRFO4EB

Me=t, wehen running the standalone PER test on the bosrd, this PER configuration can be used by selecting Preset #3 from the PER
test set-up menu in the LCD on the evaluation board.

The configuration data will be written to the MASTER device and transferred over the sirfusing a fixed radio set-up) to the SLAVE
device when the test is started.

Reprogram PER Configuration data to SmartRFO4ER

This panel is used to write Packet Error Ratedesfiguration to the DFZM-TS220
EVB.

The standalone PER test with the SmartRFO4EB hesamdly available for CC1100,
CC1101, CC1100E and CC2500.

The selected SmartRF Studio settings will be writtethe non volatile memory on the
SmartRFO4EB board, so when the SmartRFO4EB is wissied from SmartRF Studio,
it is possible to run the PER test with the progreed settings.

User Manual Sheet 20 of 25 Sep. 5, 2012

Proprietary Information and Specifications are Subject to Change



ABELTII DFZM-TS221

The configuration data can be used by selectindgréugiency band and Preset #3 from
the test set-up menu in the LCD on the evaluataardh The applicable Frequency band
will be shown below the "write" button and on th€R on the evaluation board when the
configuration data has been reprogrammed.

The configuration data will be written to the MASRElevice and transferred over the
air(using a fixed radio set-up) to the SLAVE dewdeen the test is started. This means
the SLAVE device should be started before the MARTIEvVice.

If the MASTER device have problems to send theigom&tion data over the air to the
SLAVE device, it might be that the devices arelase to each other. Make sure that the
devices are at least 2 meters from each other.

See the kit user guides for more details aboustidwedalone PER test.
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6. Antenna Information

Production Number RFANT5220110A0t
Frequency Range 2400MHZ ~ 2500MHz
Peak Gain 2dBi

Radiated Patten

Vertical Herizontal
e am— 5
Y-Z
Plane
Average
Gain=
-0.82 dBi
T
Peak Gain = 1.69 dBi Peak Gain=-5.42 dBi
Average Gain =-3.22 dBi Average Gain=-8.98 dBi
2 —ql - —iE]
X-Z i
Plane
-0
Average b
Gain=-0.91 i
dBi el
paki] "= - ann
Peak Gain=-5.97 dBi Peak Gain=2.66 dBi
Average Gain=-3.24dBi Average Gain= -8.61 dBi
Sl
X-Y
Plane
Average
Gain=
-0.68 dBi
Peak Gain=5.97 dBi Peak Gain=2.50 dBi
Average Gain=-3.12 dBi Average Gain= -0 24 dBi
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Location
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Federal Communications Commission (FCC) Statement

You are cautioned that changes or modificationseerptessly approved by the part responsible for
compliance could void the user’s authority to opethe equipment.

Section 15.105 (a) for ClagsDevice

For a Class A digital device or peripheral, theéringions furnished the user shall include thedfeihg

or similar statement, placed in a prominent locatiothe text of the manual:

NOTE: This equipment has been tested and foundrigpty with the limits for a Class A digital device,
pursuant to Part 15 of the FCC Rules. These liargsdesigned to provide reasonable protection again
harmful interference when the equipment is operate@dcommercial environment. This equipment
generates, uses, and can radiate radio frequercgyeand, if not installed and used in accordanitie w
the instruction manual, may cause harmful interfeegto radio communications. Operation of this
equipment in a residential area is likely to cagenful interference in which case the user will be
required to correct the interference at his owrease.

15.105(b)for Class B Device (1sual)
Federal Communications Commission (FCC) Statement

This equipment has been tested and found to comigythe limits for a Class B digital device,
pursuant to part 15 of the FCC rules. These lianiésdesigned to provide reasonable protection afain
harmful interference in a residential installatidhis equipment generates, uses and can radiate rad
frequency energy and, if not installed and useacitordance with the instructions, may cause harmful
interference to radio communications. However,ghgemo guarantee that interference will not oaaur
a particular installation. If this equipment doesise harmful interference to radio or television
reception, which can be determined by turning tinggment off and on, the user is encouraged tootry
correct the interference by one or more of theofelhg measures:

-Reorient or relocate the receiving antenna.
-Increase the separation between the equipmenteaed/er.
-Connect the equipment into an outlet on a cirdifferent from that to which the receiver is conteec

User Manual Sheet 24 of 25 Sep. 5, 2012

Proprietary Information and Specifications are Subject to Change



ABELTII DFZM-TS221

-Consult the dealer or an experienced radio/TVrexhn for help.

15.19(a)(1) licensed project (GSM Device)
This device complies with part 15 of the FCC Ruleperation is subject to the condition that this
device does not cause harmful interference.

Part 15.19(a)(3) unlicensed project (WLAN Device)

This device complies with Part 15 of the FCC Rule®©peration is subject to the following two
conditions:

1) this device may not cause harmful interferenoel,

2) this device must accept any interference receiveluding interference that may cause undesired
operation of the device.

End Product Labeling:
The final end product must be labeled in a visdyka with the following: “Contains FCC ID:
H79DFZM-TS220".

Manual Information That Must be Included:

The OEM integrator has to be aware not to proundiermation to the end user regarding how to install
or remove. This RF module in the user’'s manuahefdnd product which integrates this module. The
user’'s manual for OEM Integrators must includeftilowing information in a prominent location
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