Design Note DNOZ22

CC110x/CC111x OOK/ASK Register Settings

By Sverre Hellan
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1 Introduction

This design note provides guidelines for
finding optimum register settings for
OOK/ASK operation. The starting point for
the optimization is the preferred settings
given by the SmartRF® Studio SW. The
user needs to measure the sensitivity
(PER) over the full input dynamic range to
determine the optimum settings.
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This design note uses CC1101 as an
example on how to find optimum register
settings, but it is also applicable for
CC1100, CC1100E, CC1110, CC1111,
and CC430.
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2 Abbreviations

AGC Automatic Gain Control
ASK Amplitude Shift Keying
EM Evaluation Module
2-FSK Frequency Shift Keying
GFSK Gaussian shaped Frequency Shift Keying
IF Intermediate Frequency
MSK Minimum Shift Keying
OOK On-Off Keying

PER Packet Error Rate

SW Software
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3 OOK/ASK Register Settings

3.1 AGC Settings

The register settings provided by SmartRF® Studio have been optimized for 2-
FSK/GFSK/MSK modulation and when using one of the preferred settings and only changing
the modulation format to OOK/ASK, the AGC settings might result in unstable or non-optimum
reception (i.e. degraded sensitivity). This is pictured in Figure 1.
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Figure 1. Example of Unstable, Non-Optimum, and Optimum Reception

The optimum AGC settings change with RX filter bandwidth and data rate, but for OOK/ASK
the following has been found to give good results:

AGCCTRL2 = 0x03 to 0x07
AGCCTRL1 = 0x00
AGCCTRLO = 0x91 or 0x92

In the example shown in Figure 2, the best sensitivity is achieved with AGCCTRL2 = 0x04,
AGCCTRL1 = 0x00, and AGCCTRLO = 0x92. Please note that optimum register settings
change with data rate so it is important to measure sensitivity for different combinations of
AGCCTRL2 and AGCCTRLO. Furthermore, as shown in Figure 1, some combinations of AGC
settings results in unstable reception. That is, for some input power levels above the sensitivity
limit there will be degraded packet error rate (PER). It is therefore important to check the PER
for the entire dynamic range and not only at the sensitivity limit. One option is to check the
PER for every 2 dB increase in input power level.

AGCCTRL2.MAGN_TARGETI[2:0] is used to set an on-chip target value for the peak signal
amplitude. MAGN_TARGET is used by the AGC loop to set the correct gain.

AGCCTRLO.FILTER_LENGTH][1:0] is used to configure the ASK decision boundary. If the
ASK decision boundary is set to 8 dB, the “low” bit must be at least 16 dB below the “high” bit.
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Figure 2. PER versus Input Power Level for Different AGC Register Settings (3.8 kBaud,
100 kHz RX Filter Bandwidth)

3.2 IF Frequency

Register FSCTRL1 sets the IF frequency and the optimum value is different for different RX
filter bandwidths. It is therefore recommended to find the FSCTRLL1 setting using one of the
preferred RX filter bandwidth settings in SmartRF® Studio (see Figure 3). If the wanted RX
filter bandwidth is not given by one of the preferred settings, choose the FSCTRL1 setting for
the first RX filter bandwidth that is wider than the wanted RX filter bandwidth.

As an example, for a wanted 150 kHz RX filter bandwidth use the FSCTRLL1 setting given for
232 kHz RX filter bandwidth.

-/ 0x1674 - €C1101 - SmartRF® Studio
File Settings Help

DaWed

Cunent chip values:
# I0CFG2 [0x00]: 0x23 -
- |OCFGT [401} 02E

Homal View | Register View | Notes |

- MCSMO [0418]: 0:04
@+ FOCCFG [0x19] 076
+)- BSCFG [DW1A]: 0x6C

|®3 Device ID: 0x1674

Packet length: Packet count |200

Address:

I FIFO Autoflush

Start butfered RX

S ARFETEL S AR it g View farmat MDMCFG1 = 0x20
Forard Erar Consstion -» FEC_EN
i [T MDMCFG2 = 0403
(1 Sync mode -> SYNC_MODE[2.0]
Frequency offset 0.0kHz [~ CRCOK PKTCTRLO = 0n05
Packetiomat > PKT_FORMAT [5:4]
RSSI: NA Forced to D by FW.
0BW: 144.3 kHz [~ Lack Eﬁri;iifgﬁ”g FEE';EN[Z]
Facket corfig. > LENGTH_CONFIG[1:0]
File dumps = Forced to 1by P,

Last executed command:

Date: 27.05.2008, Time: 14:42:39

Chip reision Conelatior
- I0CFGOD (0402} 0:3F
A te
- 10CFGUAT (0:02) 0uGF sl froquenicy RF output pomisr E2 | B
- IDEFGOA2 [0:012] D<3F 26.000000 v [MHz [0 v[dBm [ Paraming [FA valuo = 050 =
- FIFOTHR (0403} 0407 Aacl ——
& SYNCT [0h04). 0:D3 Devistion Datarate Moduiatir: FrERz0G
- SYNCO (008 091 1738281 kHz  [7RTEG9E  kBaud |GFSK  x ™ Manchester R Freauency -» FREQ[2316]
o PKTLEN [0x05], 0:5F FF frequency Channel Chennel number. R fterbandwidit; | e =049
= PRTCTALT [D407]: 0:04 68299866 MHz  [199.951172  kHz e AT F;‘EFDFE‘IE:U;:EE BIR]
- PKTCTALD [408]: 045 RF Frecuency - FREQ[7.0] : H
- ADDR [0:03]; 0400 Prefenied seltings FSCTALT = 0:08 RX filter bandwidths
- CHANNR [0x04]: 0x00 T et ik B IF Fraquency  FREA_IF[4:0] —» 20313 Kz
% FSCTRLY (008 040F 48 kBaud 254 kHz  BFSK . FEEIRD=(1:T0 H .
% FSCTALD [30C] 00 fsjead i o - P Al M use Yy prererre Settlngs.
. au :
FREDZ [0v0D: O1E 10 fBad 18 e ereR o ata rale (exponent) -» DAATE_E
«+ FREQ [D40E} D4C4 Barbod 0 N GFeR iy Channe! bandwidth [expanent] > CHANBYW_E 58 kHZ 100 kHZ 232 kHZ
(- FREQID [040F}, OsEC R I i Channel bandwicth (mantissa) -» CHANEW_M ' ’ ’
- MDMCFE4 (0410} 0460 76 5 kBavd 2 Ktz 6o iy e i it > DRATE_M
= MDMCFG3 [0:11} 0522 76.8 kBaud = MDMCFG2 = 013 - 2 325 kHZ, 540 kHZ, 812 kHZ
- MDMCFG2 [¢12} 0402 Reset CC1101 and wiite settings ‘opy setings to Register View |
- MDMCFE1 [0413] 0122
% MDMCFGD [0+14] 0:F8
= DEVIATN [D<15) 0wd7 Simple A% | Simple TX Packet A | Packet T¢| PER test|
- MCSM2 (016} £507
o MESMI [07] 0530 Length confia Sincword [30/325 v|  Addess conlig. [No adde v ~ I~ Manual it

Figure 3. Available RX Filter Bandwidths Given by the Preferred Settings in SmartRF®
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Note that the FREND1, FIFOTHR, TEST2, and TEST1 register settings change for different
RX filter bandwidths.

FREND1:
e RXfilter bandwidth > 101 kHz, FREND1 = 0xB6
e RXfilter bandwidth < 101 kHz, FREND1 = 0x56

TEST2:
e RXfilter bandwidth > 325 kHz, TEST2 = 0x88
e RXfilter bandwidth < 325 kHz, TEST2 = 0x81

TEST1:
e RXfilter bandwidth > 325 kHz, TEST1 = 0x31
e RXfilter bandwidth < 325 kHz, TEST1 = 0x35

FIFOTHR:
e RXfilter bandwidth > 325 kHz, FIFOTHR = 0x07
e RXfilter bandwidth < 325 kHz, FIFOTHR = 0x47

3.3 Procedure for Finding OOK/ASK Settings using SmartRF® Studio
As an example, assume 4.8 kBaud data rate and 203 kHz RX filter bandwidth.

1) Use SmartRF® Studio to find the optimum IF frequency. Select the preferred setting that
has an RX filter bandwidth equal to the wanted bandwidth. If the wanted RX filter bandwidth is
not given by one of the preferred settings, chose the first RX filter bandwidth that is wider than
the wanted bandwidth. For a 203 kHz wanted RX filter bandwidth, select the 232 kHz RX filter
bandwidth for optimum IF frequency.

-/ 0x1674 - CC1101 - SmartRF® Studio
File Settings Help

Dol e®
Current chip values: Marmal View ]H ister i ] N ]
- I0CFG2 [D<00} 0x29 3 CETETGLT)| IWIED
+- INCFGT [001] Ox2E Chip revision: Canrelation
- I0CFGEOD [0x02]: 0x3F
. Regist;
- I0CFGOAT (0402} O53F s4tal frequency: R culput power Paeter | Campanents
- |DCFG0A2 [0:02) Ox3F |26.000000 - [MHz [0 ~|dBm T Paramping FET—— ~
=~ FIFOTHR [0x03]: 0x07 BF oulput PATABLE
& SYNCT [0s04], 003 Dieviation Diatarate: Modulation: FHEDDZU:DEngwa P
- SYNEO [0:05]; D31 (1738251 Kz [P676E368  kBawd [EFSK <] ) it RF Frequency -> FREQ[23:16]
+- PKTLEN [0x08]: 0<FF RF frequency: Channel Channel number: P filkerbandwidth: FFI‘:EE:U;E:QEZEE‘:}I > FREQMISE]
- PKTETRL [0407]: 0204 068299866 MHe [192951172 kHe |0 en B T R e ’
& PKTCTRLO 0408} D5 _ BF Freauency > FREQE0]
#- ADDR [0x09]: 0x00 Prefened setiings: FSCTRL1 = 0x08
- CHANNR [Dx0A] 000 Datarate | Devistion | Modulation | R fiterbandwicth | Optimization |~ IF Frequency > FREQ_IF[4:0]=» 203.13 kHz
- FSCTRLY [O40B]: DHOF 48 kBaud  254KHz  GFSK 100 kHz Sensilivity FSHEJFHL” =LY e FE R
& FSCTRLO [O4OC): 0400 48 kBaud 254kHz  GFSK 100 kHz Curert ol ECREET=Y S AP
FREQZ [0x007 Ox1E 10 kBaud 19 kHz GFSK 100 kHz Sensitivity =
= (00D O 10 kBaud 13 KHz  GFEK 100 kHz Cunert Data rate [exponent] -» DRATE_E
- FREQ1 [0x0E]: 0xC4 . Charrel bandwidth [sxporent] > CHANEW_E
384 kBaud 20 kHz GFSK 100 kHz Sensitivity ! H
4 FREQD [0x0F]: 0xEC 354 kBawd 20 kHz GFSK Cunent Channel bandwidth [mantissa) -» CHANBW _
- MDMCFG4 [0:10] 0<8C ] aud 32 kHz GESE, S ensilri Mggigff,ﬁ ;niﬁisa] 5 DRATE M
- MDMCFG3 (0411 0222 7B.8kBaud 32 kHz GFSK Current v MDMOFG2 = 13 = =
- MDMCFG2 [0:12]: 0202 Reset CC1701 and wiite settings | Copy seftings to Register Yiew |
= MDMCFGT [0x13]: 0u22
= MDMCFGO [0x14]: OxF8
- DEVIATN [0¥15F Od7 Simple i | Simple it Packet i | Packet T | PER test|
+- MCSM2 [Ox16] 007
 MCSMI [0417] 0430 Length config: Spnc word: |30/32 5 - Address config. |Nao addre ¥ [ Manual Init
1 ;dot:ég:ﬂs[[ng:f;]nsf;s Packet length: Packet count: 200 Address: ™ FIFD Autotlush
- BSCFG [Dx14]: D=6

@ ARCCTRE D MeRE (2 View format: MDMCFG = 020 -~
Forward Eror Correction -» FEC_EN

MARCSTATE:

Hesx - MDMCFGZ = 003
(ets 7oL Sync mode -» SYNC_MODE[20]
Frequency offset: 0.0 kHz [~ CRCOK PKTCTRLO = 0x09

Packetformat -» PET_FORMAT[5:4]
RESI: N Forced to O by Fu/.
. CRC operation -» CRC_EM[Z]

0BW: 144.3kHz [~ Lack Forced to 1 by P,

. Packet config. -» LENGTH_CONFIG[1:0]

File dump: J Farced ta 1 by P, v

Start buffered FiX \

Q‘ Device ID: 0=1674 Last executed command: Date: 27.05.2008, Time: 14:42:39
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2) Change the data rate and the RX filter bandwidth to the wanted values. Change the
modulation format to ASK/OOK. Press “Reset CC1101 and write settings” (if SmartRF® Studio
is being used to control a CC1101EM) and then “Copy settings to Register View”

0x1674 - CC1101 - SmartRF® Studio

MDMCFG2 = 0233 .

MDMCFG2 [0x12] 0x02
MDMEFGT [0x13] 0x22
MODMCFGO [Ox14] D<F8
DEVIATM [Ow15] Dxd7

Reset CC1101 and wiite settings Copy settings to Register View

Simpls Fixt| Simple T Packet A | Packat T | PER test|
MCSMZ (D41} D407

File Settings Help
DSl e&®
Current chip values:
Marmal Yiew
v IOCFG2 [0A00} 023 = ]F\eglsler\u’lew] MNates ]
- [OCFGT [0R01]: Os2E Chip revision: Carrelation:
- IDCFGOD [0402): 03F
Fiegist

- IDCFRAT [D402} 043F sttal requency: RF outpu powsr: eakeet | Components |
- IDCFGOAZ [0W02} Dw3F B P PAETEEE —
- FIFOTHR (03] 0ul17 ' I output power -» PATABLE
- SYNCT [0404} 04D3 Diewviation: Datarate: FREQZ = 021
- SYNCD (005} 0431 [ kHz§ [4.787935 AF Frequency - FREQ[23:16]
- PKTLEN [0:08]: OsFF RF frequency: 2 Rt fiterbandaith ) |TREH =065 A —
- PKTCTRLY [0407): 0404 [862.293866 MHz  [193.961172 KMz 203175000 kHz) |FREGD S OiEA. )
= PKTCTRLO [0:08) (45 FF Frequency - FREQ[7C]
& ADDA [0x09] 0x00 Preferred settings; FSCTRLT = 0x08
- CHANNR [0<04] 0x00 Datarate | Deviaion | Modulation | R filerbandwidth | Optimization | & IF Frequency -> FREG_IF[4:0] = 203.13 kHz
- FSCTRLT [40B} 040 48 KBaud  2B4KHz  GFSK 100 kHz Sensiivly PELIRLD =00 FReQOFFITO
- FSCTALD (D40} 000 48 kBaud 254KkHz  GFSK 100kHz Cunent oy Fequency offeet > FREQDFFI70]
+ FREQZ 040D} Q1E 10 kBawd 13 kHz GFSK 100 kHz Sensitivity D = Le DRATE E

10 kBaud 19 kHz  GFSK 100 kHz Current Sl 3 e d
& FRE [WET MeC4 Charnel handwidth [sxponent] > CHANEW_E

384 kBaud 20 kHz GFSK 100 kHz Sensitivity oh | bandwicth ] CHANEW T
- FREQD [0x0F: D<EC 4kBaud 20 kHz GFSK 100 kHz Cunert MDMagpg g _a% g"al [mantissa) - -
+- MDMCFG4 [0x10]: 0=8C 7E.8kBaud 32 kHz GFSK 232 kHz Senszitivity Data rate [_mait\ssa]  DRATE_M
- MDMCFG2 [0411] 0422 232 kHz -
&
&
&
s
ks
ks
&
&
&

MCSM [0 7L 0430 Length config: Sync word: | 30/32 5 = Address config: | Mo addie ~ I [ Manual Init
:‘:AUC ESE]::UG[[DSLS;]DSE: G Packet length: Packet count: (200 Address: [ FIFD Autoflush
BSCFG [0x14]: O<EC
&l ARCCTRE 2 w101 N ™ iew format: MDMCFGET = 0x20 -~
Forward Error Comechion -> FEC_EN
[‘ﬁﬁf‘gfgﬂgk Hex = MDMCFG2 = 0403
Sync mode <> SYMC_MODE[2:0]
Frequency offset: 0.0 kHz I~ CRCOK PKTCTRLO = 0x05
Packetformat -» PKT_FORMAT[S:4]
RSSI: NA Forced to 0 by P/
3 CRC operation -> CRC_EM[2]
(s G I Lock Forcedto 1 by P/,
Packet config. -» LENGTH_COMFIG[1:0]
File dumnp: Forcedto 1 by Py, w

Start buffered FiX | \

QI Device ID: 0x1674 Last executed command: Date: 27.05.2008, Time: 14:43:36
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3) In Register View, change the AGCCTRL2, AGCCTRL1, and AGCCTRLO settings as
explained in Section 3.1. Make sure the FSCTRL1, FIFOTHR, FREND1, TEST2, and TEST1
registers are set as explained in Section 3.2. It is possible to print the register settings to a file
using “Export CC1101 Registers” under “File”. Press the “Write” button for the register to be
updated if SmartRF® Studio is being used to control a CC1101EM.

. 474 - CC1101 - SmartRF® Studio

Cument chip values:

|DCFG2 [0x00} 0429
IDCFG1 [0} 042E
|OCFGOD [0402]: (08
JOCFGOAT [0402} w06
|OCFGO42 (0402} w06
FIFOTHR [0403]: 047
SYNCT (0404} 0D3
SYNCO (0405} 0x0
PKTLEN [0x05]; 03D
PKTCTALY [0407): 004
PKTCTALA [0408]: (1405
ADDR [0x03} 000
CHANNR (D401} D00
FSCTRLY [0W0BT 0408
FSCTRLO [010CT 0400
FREG2 [040D]: 021
FREGQT [OKOE]: 0485
FRECO [0x0F | OxG&
MDMCFG4 [0410}: 087
MOMCFG3 [0%11]: 083
MOMCFG2 [0%12]: 033
MDMCFGT (013 0x22
MDMCFGO 014 0478
DEVIATH [0w15} Dx42
MESM2 [0 B 0407
MESM [0 7 0430
MCSMO [0x1 8] D418
FOCCFG (019} 041C

BSCFG [0x14]: 0x1C
ARCCTRLD N1 A Nuns

MARCSTATE:
{1)IDLE /IDLE

Frequency aoffset: 0.0 kHz
RESI: N
DBW: NA

[~ CRCOK

I~ Lack

% Device ID; 0x1674

Nomal iew Register View ]Nules 1

_witen | o[
| [orHoninvered GDoZ
4

[6] GDO2_INY [5:0] GDO2_CFiG[5:00

| [uncriP_Roy ~|

[1ocFG2 [ovoo)

white 1| Ox

[2&CCTRL2 [0:418)

[7:6] Max_DWGA_GAINIT:0] [5:3] Max_LNA_GAIN[Z:0]

) 41l gain settings can be used v | [[0) Masimum passible LN + LNA |

2l I ol
Wiiite 2 [B] AGC_LNA_PRIDRITY [5:4] CARR_SEMSE_REL_THR[1:0]
AGCCTALT (041C) i | [0 Relative caiet sense thiesho_= |
alue. 0x00 4 ‘ | ﬂ
Wiite 3 | O [7:0] AGCCTRLO[7:0]
AGCCTRLO (0410) 145
gad value: Ox31 | >
wite d | 0] 0B [7]ATEST_FD_N [E] CHF_DISABLE
|\UCFGUA2 [0=02) j |[U] Disable temperature sensor. j |[U] Disable charge pump j
Fead value: 006 4 | ﬂ
wiite TXAIFD | T Insertlenath Length: [~ Fead RXFIFO Wiite PATABLE
(0050 00 00 00 00 00 00
Read PATABLE
srEs | sxofF | srsman | scal | SR [ 5T | soe |
SAFC | swor | sewn | SFRx | SFTX | swommsT | SHOP \

Last executed command: Write AGCCTRLI (0x1C) = 0x00

Date: 27.05,2008, Time: 14:53:27
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4) If SmartRF® Studio is being used to perform the test, go back to Normal View. Check the
Manual Init box for the changes done in Register View to take effect.

0x1674 - CC1101 - SmartRF® Studio

File 3Settings Help
DAl o®
Current chip walues: Wormal View ]F\ e i ] Mot ]
+ [OCFG2 [0400] 023 ~ CITRGET HEH) | WEED
+ IDCFGT [OW0]: 02E Chip revigion: Carrelation
+ IDCFGEOD [0202): D43F
+ IOCFG0AT [0n02]: 03F H-tal frequency: RF output paveer: (igelEn Enmpﬂnents]
|DCFGOAZ [0402], Dx3F :
iy [cllxaa]]clx;? [26.000000 ~|MH= [0 ~dBm T PAramping Ph vaine < TG0 =
. . . . RF output power -» PATABLE
+ SYNCT [0x04] 0:D3 Deviation: Datarate: Modulation: FREQZ = 02l
- SYNCO (D405} w31 | KMz - [a737335  kBaud [ASK/OOK x| I Manchester RF Frequency -» FRE[2316]
+ PRTLEN [0x05]: OxFF RF frequency: Channel Channel number: P filterbandwidth: FREQT = 0:65
+ PETCTRALY [0407] 0404 [668.299886 MMz [199957172 kHz |0 > 203125000 kHz [l A ey AT AEE]
PKTCTRLO [0x08]: (x5 = A=
] B+08]; Ox ) FF Frequency -> FREG[7:0]
+ ADDR [0x08] 0=00 Prefered settings: FSCTRL = 0:08
+ CHANNR [0:04] 0200 Dalaraste | Deviation  |Modulation | R filerbandwicth | Optimization I IF Frequency -» FREQL_IF[4:0] => 20313 kHz
+ FSCTRLT [040B] Ox0F 48 kBaud 25.4KHz  GFSK 100 kHz S ensiivity FSCTRLO = 0:00
+ FSCTRLO [040C] 000 458 kBaud 254kHz  GFSK 100 kHz Curtent RF Frequency offset -» FREQOFFI7.0]
4 FREQZ (040D}, DH1E 0 kBaud 19 kHz  GFSK 100 kHz Sensiivily PIDTICAES: = 0k
ot 10 kBaud 13 kHz ~ GFSK 100 kHz Cunert Dt el it < DAAIIE
+ FREQT [DA0E] 0C4 B 4kBad 20 kHe  GFSE 100 kb Sensithity Channel bandwidth [exponent] > CHANBW _E
+- FREQO [0x0FL: 0<EC 34 kBaud 20 kHz GFSE 100 kHz Curert Channel bandwidth [mantissa) -> CHANBW _
4+ MDMCFG4 [0¢10]; 060 7E8kBaud 32 kHz GFSK 232 kHz Sensitivity MDMCFG3 = 0x33
41 MDMCFG3 [0x11] 0522 7EGkBaud 32 kHz  GFSK 232 kHz Curent v e AT
2
+ MDMCFG2 [0:12]: 0x02 Reset CC1101 and write settings | Copy settings to Register View ‘
+ MDMOFG 1 [0x13]: 422
+ MDMOFGO [0x14]: 0478
1 DEVIATH [0x15] 0147 Simple Fix | Simple T Packet FiX | Packel T# | PER test|
- MCSMZ [0x16] 0x07
. MCSMA [0417} 0630 Length config: Sync word: 30732 5, v Address config: | No addre v F @
1 MCSMO [0x718], 0x04
4 FOCCFG [0x13) 0476 Packet length: Packet count: (200 Address: ™ FIFD Autoflur
+ BSCFG [Ox14]: Dw6C
Ll AGCCTRI 2 AR N T v Wiew format: MDMCFGT = 0:20 . ~
MARCSTATE: MEOV«;VE‘;ng:% Egrlectlon -» FEC_EM
Hex - &
[1]IDLE /IDLE Sync mode > SYNC_MODE[20]
Frequency offset: 0.0 kHz [ CRCOK PETCTRLO = 0205
Packetformat -> PKT_FORMAT[S:4]
RSSI: NA Forced to 0 by P/,
OBW: NA ™ Lock CRC operation -> CRAC_EM[Z]
Forced to_1 by P
GDO0 cutput pir configuration: Packet config. -» LENGTH_CONFIG[1:0]
ATEST_PD_N=1%ADC_TEST_EN=1. e . Farced to 1 by Fw. &
||Refer ta SmartAFE Studio User Manual
for detailed pseuda register explanation, Start buffered BX ‘ |
# Device ID: Ox1674 Last executed command: Write AGCCTRLE (0x1B) = 0xCF Date: 27.05.2008, Time: 14:45:02
4.1 Document History
Revision Date Description/Changes
SWRA215E 2012-03-08 Changed document name from “CC11xx OOK/ASK Register
Settings” to “CC110x/CC111x OOK/ASK Register Settings”
SWRA215D 2012-02-10 Corrected error in RX BW on page 5
SWRA215C 2012-02-09 Added FIFOTHR to the list of registers on page 5
SWRA215B 2009-11-11 Added CC430 to list of devices
SWRA215A 2009-03-15 Added CC1100E. Added info about TEST2, TEST1, and FREND1
register settings for wide RX filter bandwidths.
SWRA215 2008-06-09 Initial release
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from Tl to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by TI for that product or service voids all
express and any implied warranties for the associated Tl product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom www.ti.com/communications
Data Converters dataconverter.ti.com Computers and Peripherals www.ti.com/computers
DLP® Products www.dlp.com Consumer Electronics www.ti.com/consumer-apps
DSP dsp.ti.com Energy and Lighting www.ti.com/energy
Clocks and Timers www.ti.com/clocks Industrial www.ti.com/industrial
Interface interface.ti.com Medical www.ti.com/medical
Logic logic.ti.com Security www.ti.com/security
Power Mgmt power.ti.com Space, Avionics and Defense  www.ti.com/space-avionics-defense
Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video
RFID www.ti-rfid.com
OMAP Mobile Processors www.ti.com/omap
Wireless Connectivity www.ti.com/wirelessconnectivity
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