MO-CC1100+PA
433MHz FSK/MSK/ASK/OOK TR Module

433MHz FSK/ASK/OOK/MSK

Description

CC1100+PA is a FSK/ASK/OOK/MSK Transceiver with power amplifier
module.lt provides extensive hardware support for packet handling ,data
buffering ,burst transmissions ,clear channel assessment, link quality indication

and wake on radio . It can be used in 315/433/868 and 915MHz ISM/SRD band
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systems.eg. RKE-two way Remote Keyless Entry. wireless alarm and security
systems. AMR-automatic Meter Reading. Consumer Electronics. Industrial
monitoring and control.

We support the frequency 433 MHz ISM Band now,

Figure 1 CC1100+PA

Features

® | ow current consumption.

® Easy for application.

® Efficient SPI interface

® Operating voltage 4.75-26 Volts

® Operating temperature range - 40°C ~+85TC
® Frequency range 300 — 1000 MHz

® Programmable output power and Hign sensitivity
® Programmable data rate up to 500kbps

® Suitable for frequency hopping protocols

Applications
® 315/433/868 and 915MHz ISM/SRD band systems
® Consumer Electronics

®|ndustrial monitoring and control

o Wireless alarm and security systems
eHome and building automation

o AMR — Automatic Meter Reading
®RKE — Two-way Remote Keyless Entry
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Figure 2.Dimension and Pin definition of the CC1100+PA Module
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Pin Descriptions

Pin No Pin Name Pin Type Description
1 VCC Power 4.75-6V power
2 GND Ground GND
3 Sl Digital Input  |Serial configuration interface, data input
4 SCLK Digital Input  |Serial configuration interface, clock input
5 SO Digital Output Serial configuration interface, data output.
Optional general output pin when CSn is high
6 CSn Digital Input  |Serial configuration interface, chip select
7 TE Digital Input  |PA enable
Absolute Maximum Ratings
Parameter MIN MAX Units
Supply Voltage 4.75 6 V DC
Operating Temperature -40 85 T
output power +33 dBm
MO-CC1100+PA

Application Circuit

N I i ——
SCLK f———




MO-CC1100+PA SO =——— Micro-controller

CSp —_—————————

Figure3 .Typical application circuit

Module Program

1. Configuration Software

CC1100 can be configured using the SmartRF® Studio software, available for download
from http://www.chipcon.com. The SmartRF® Studio software is highly recommended
for obtaining optimum register settings, and for evaluating performance and
functionality.
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File Settings Help

{C: Calculation Window - CC1100 - SmartRF® Studio
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Current chip values:
IOCFGEZ [0:00]: 0x00 -
IOCFGT [0:01]: 0x00
IOCFGOD [0x02) Ox00
IOCFGEOAT [0x02] Ox00
IOCFGEOAZ [0402] Ox00
FIFOTHR [0x03} 000
SYNC1 [0x04]: 0x00
SYNCO [0:05]: 0x00
PKTLEM [0x06]: 0x00
PETCTRLT [0x07] O0=00
PETCTRLO [0x08] 0=00
ADDR [0209]): 0x00
CHANNR [0w04]: 0x00
FSCTALT [0<0B]: 0x00
FSCTRLO [O«0C]: 0x00
FREQZ [0:0D]: w00
FREGT [0<0ET 0x00
FREQO [0x0F ] 0x00
MDMCFG4 [0:10]: 000
MDMCFG3 [0:11]: 000
MOMCFG2 [0x12]: 0<00
MDMCFG1 [0:x13]: 000
MDMCFGO [0:14]: 000
DEVIATN [0x15]: 0x00
MCSM2 [0416]: 0200
MCSM1T [0217]: 0200
MCSMO [0x18]: 0x00
FOCCFG [0x19): 0x00
BSCFG [Ox1A] 0<00

L ARCCTRL 2 M R Nenn LI
MERCSTATE: O
FREQOEE_EST: OkHz ™ CRE O
RE51 0.dB ™ Sync B
OB IkHz I™ Lack
Modem deviation setting [when FSE ;I
modulation is enabled].

E

Hormal Yiew |F|egislar\f'iew| Motes |

Radio / Modem

Comelation:

Crystal accuracy:
|4U PPM

Deviation:

I‘IEI.EMZEIEEI kHz
RF frequency:
ISBS 299866 MH=z

Preferred settings:

#-tal frequency:
IZE 'I MHz

Datarate:

IEI.EIEIZSEIEI kBaud

Channel spacing:
|199.951 172 kH

Register |Altr|butes| Eomponenlsl

RF output power.
1} 'I dBm

™ PA ramping

Modulation: RF Frequency -» FREQ[23:16]
— FREDT = w5
hok ] nfesticete R Frequency -> FREQ[15:8]
FREQD = v,

R filkerbandwidth:

|232.1 42857 kHz

Channel number:
! RF Frequency -> FREG[7:0]
. 0 = FSCTRLT = 0
RF Frequency -» FREQ_IF[4:0]
FSCTRLO = 000

| Deviation

RF Frequency -» FREQOFF[F:0]

| Modulation | B filerbandwidth |

10 kEaud
280 kBaud

5.2 kHz
127 kHz

Reset CEIT00 andwrite settings

MDMCFG4 = 0x78
Data rate [exponent] -> DRATE_E
Channel bandwidth [exponent] -> CHANBEW E
Channel bandwidth [mantiszal -> CHANBW_M
MDMCFG3 = 0293
Data rate [martissa) -» DRATE_M
MDMCFG2 = 080
Modulation - MOD_FORMAT
Manchester enable -» MAMCHESTER_EM

135 kHz
Hz

| Copy settings to Register View

FREQZ = (w21 -

=l

Sinple X | Simple T | Packet Fix | Pecket T4 | PER test |

Data/clock config:

IDTESTUI 'I

I Manual init

MDMCFGE = 0200

CRC operation -»
IOCFGED = 0:0C
IOCFGEZ = 008

[CC1100.GD00] = [SmartAFO4EB.DTESTO] = Dats fram CC1100 to external oscilloscope:
[CC1100.GD02] = [SmartRFO4EB. DTEST1] = Serial clock from CC1100 to extemal scope.

Sync mode > SYMC_MODE[2:0]
PRTCTRLO = 012
Farmat of RX/T data > PKT_FORMAT[1:0]

CRC_EN

GDO2 signal selection -» GDOZ_CFGIE:0]

Length configuration > LENGT H_CONFIG[1:0]
GDO0 signal selection -» GDOO_CFG[E:0]

Slart unbuffered A | Shap F

Device I0: Mot Connected

|Last executed command:

Date: 20.04.2005, Time: 15:42:08

Figure 4: SmartRF® Studio user interface

2. 4-wire Serial Configuration and Data Interface

CC1100 is configured via a simple 4-wire SPI compatible interface (ST, SO, SCLK and CSn)
where 661100 is the slave. This interface is also used to read and write buffered data. All
address and data transfer on the SPI interface is done most significant bit first

MO-CC1100

MO-CC1100+PA

Register access types

CSn:—|

Command strobe(s): ADDE[\:bg}‘_ADDENbEADDE_Iw_Q

Read or write register(s): { ADDR, % DATA X

ADDR, ¥ DATA ¥ ADDR, X_DATA } ..




3. Packet Format

& Optional data whitening—————
¢———Optionally FEC encoded/decoded——— > Legend:

& Optional CRC-16 calculation ——3 Inserted automatically in TX,
processed and removed in RX.

Preamble bits

I:I Optional user-provided fields processed in TX,
(1010...1010)

Data field processed but not removed in RX.

Sync word
Length field
Address field
CRC-16

|:| Unprocessed user data (apart from FEC
and/or whitening)

8 xn bits—< 16/32 bits % 5%, 0 & x n bits X~ 16 bits =

Figure 8: Packet Format

4. Power on start-up sequence

The power-up sequence is as follows (see Figure 11):

* Set sc1Lk=1 and s1=0, to avoid potential problems with pin control mode .
* Strobe csn low / high.

* Hold csn high for at least 40ps.

Pull csn low and wait for SO to go low (CHIP_RDYn).
* Issue the SRES strobe.

* When so goes low again, reset is complete and the chip is in the IDLE state.

MO-CC1100+PA

40ps

/
CSn |
SO

I

Unknown/ don't care ‘T‘
SRES done

Figure 9: Power-up with SRES

5. Output power levels:

315MHz 433MHz 868MHz 915MHz
Qutput Current Current Current Current
power | Setting | consumption, | Setting | consumption, | Setting | consumption, | Setting | consumption,
[dBm] typ. [mA] typ. [mA] typ. [mA] typ. [mA]
-30 0x04 10.9 0x68 1.7 0x03 12.0 Ox11 11.9
-20 0x17 11.5 0x6C 12.2 0x0D 12.6 0x0B 12.4
-15 0x1D 12.2 0x1C 12.8 0x1C 13.2 0x1B 13.1
-10 0x26 13.4 0x086 14.3 0x34 14.6 0x6D 13.7
-5 0x69 13.0 Ox3A 13.8 Ox67 14.4 Ox67 14.2
0 0x51 15.1 0x51 16.1 0x60 16.8 0x50 16.5
c T 10 0 NwOE 10 0 AwOrC 100 Aw0rC 10 1




Optimum PATABLE settings for various output power levels and frequency bands

315MHz 433MHz 868MHz 915MHz
Default | Output | Current Output | Current Qutput | Current Qutput | Current
power | power | consumption, | power | consumption, | power | consumption, | power | consumption,
setting | [dBm] typ. [mA] [dBm] typ. [mA] [dBm] typ. [mA] [dBm] typ. [mA]
0xC86 8.9 251 7.8 250 89 283 81 268

Output power and current consumption for default PATABLE setting

MO-CC1100+PA

6. Simplified state diagram,with typical usage and current consumption

Lowest power mode. Most
\ ——={  Sleep | register values are retained.

\ - Cument consumption t
aIDLE SPWD or .r.ake—..n-ra:llo(u"u'cm\\_ / P P

h - — 400nA, or typ S900n4A when
';[ \/ wake-on-radio (WOR) is
Default state when the radio is not _—"" £ enabled.

receiving or transmitting. Typ. \ cgn=[;
cumrent consumption: 1.9mA. I-' IDLE
. T SXOFF

Used for calibrating frequency ““*-""- \\\,- o
synthesizer upfront {entering "‘Sn-:] / \\ All reqister values are
receive or transmit mode can ( Manual freq x“-{ Crystal ) retained. Typ. current
then be done quicker). synth. callbra icn .;ch ar STX QFSTXC\J_ ko gio jwor) 4, 0scillator off
Transitional state. Typ. current \_ - « rusEanEa J \\ ~ ___/ consumption; 0.16mA.

consumption: 8.7mA.

" Frequency )

synthesizer starun Frequency synthesizer is tumed on, can optionally be
SFSTHON ™\ oytiE:-n al i:alil]rati on: | calibrated, and then setiles to the comect frequancy.
Frequency synthesizer is on, ; - \p ssttiing » /' Transitional state. Typ. current consumption: 8. 7mA.
ready to start fransmitting. //'" o ~\ -
Transmission starts very Frequency '_T"’
quickly after receiving the synthesizer on/ f
STX command strobe Typ. _,/H"-x. /
N b T T 5TX
current consumption: 8. 7mA. f \ . ; J— " adio (WOR)
! Y - or Wake-on-radio
|
STX  TXOFF_MODE=D1 .
I". / SFSTXON or RXOFF_MODE=01 \\\
/ \
Typ. current consumption: /’_ o - Typ. current consumption:
14mA at -10dBEm ouiput, _ _ from 14.2mA (strong
’ { . v STX or RXOFF_MODE=10_ ) | )
16mA at 0dBm output, { Transmit mode )| - - ———— Receivemode |input signal) to 15.4mA
19mA at +5dBm output, T— i ; ! (weak input signal) at
29mA at +10dBm output. \\-m_____ _____x/ SRK or THOFF_MODE=11"" ’\‘--.\‘___ ___,// 2.4kbps.
|II
I'. ,"l
THOFF_MODE=00 RXOFF_MODE=00
Optional transitional state. Typ.
In FIFO-hased modes, current consumptlon 8.TmA.

— In FIFO-based modas,

transmission is tumned off " "'\\ /
reception is turned off and
and this state entered if the I/T)(IFI_FO \ Optlonal freq\l / RX FIFCJ | thie atata sntarad if the B
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7. Radio Control State Diagram

“IBLE

SPWD | SWOR- ‘r/ SLE E
CAL CDMF'LETE = V \\
I.MHCAL II:LE =

Csn=0 | WOR
345

— — SXOFF
_— ————scaL—

""‘H-.. F

\7

/k

SRX | 5TX SFSTXDN WOR

\/

Fa_) '-‘i'AKEUP
F&_ AUTOCAL o

/\

SRX | 5TX | SFS_XON | WOR

FS_AUTOCAL = IJIJI10I 1 /‘
2 CALIBRATE
SRX | 5TX | “FSTJ(-‘“-N | WOR \ a /

CAL_COMPLETE
_SFSTHON T

=

STX SRX | WOR

S_X ‘J SFSTXON | RXDFF MODE =D

L/ TROFF_MODE=01
\K/Tx | AXOFF_MODE = 10— RATX 5";_”-”"'3 {STX | SESTHOM ) & CCA
— | -
—~ RXOFF_MODE =011 10

TXOFF_MODE = 1IJ _—

19 2|] X | RXOFF_MODE=11

13.14.15
/_,,,/

-..___

SRX | TXOFF_| M DE— 11 TXRX_SETTLING -
16

THFIFS_| UNDERFLDW THOFF_| M 'DE =00 HXOFF_P\;C-DE =00
F= AUTDCAL-IO| 11 FS_AUTOCAL =101 11

~ \ CALBHQ/
THOFF_MODE =00 -\\ / RXOFF_MODE =00
/ \\ SAUTDCF\L 00101

TX_UNDERFLOW

Fs AUTCC.O.L 00101 GOVERD

REFIFCO_OVERFLOW




