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CC1101TR3/4/8/9S-L
315/433/868/915MHz FSK/MSK/ASK/OOK
B/MARI LB AL B

Description
CC1101 is a FSK/ASK/OOK/MSK Transceiver 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 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 have 433 ISM Band modules now,

— AR
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Features ZEAS1E

Low current consumption.  efi% FELViL 4L

Easy for application. e J5fHH AN H]

Efficient SPI interface e /5 2% [ th 47 4 F 2z 11

Operating voltage 2.1~ 3.6 Volts e T_fFHi/%: 2.1~ 3.6 Volts.

Operating temperature range - 40°C~+85°C e L{Ei& /& ulf: -40°C~+85C
Frequency range 300 — 1000 MHz e 4%z [#: 300 — 1000 MHz

Programmable output power and Hign sensitivity e 53 855 =, it 22 n] 4 e
Programmable data rate up to 500kbps e fJ 4 F 54k % % 5134 500kbps

Suitable for frequency hopping protocols e SZ 4Bk Y

RSSI and LQI e f5 5 o e i/ AR R 7
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Applications W F 45iisk

315/433/868 and 915MHz ISM/SRD band systems

Consumer Electronics — 1 22K HL 17 i

Industrial monitoring and control e T\l Wi5. 47l
Wireless alarm and security systems o 24 & 2 [ 52 4t
Home and building automation e %2, N[ 12 R4
AMR — Automatic Meter Reading e F 8)#>3&

RKE — Two-way Remote Keyless EntryeRKE-LH [ 14 R 4¢

No g wDh R
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Pin Descriptions EVHIRI

PinNo |Pin Name Pin Type Description — it

1 VCC Power 1.8V-3.6V power
1.8~3.6 HLJi

2 GND GND GND it

3 Sl Digital Input Serial configuration interface, data input
PATICE L, HduimA

4 SCLK Digital Input Serial configuration interface, clock input
BATECE RO, I Bl

5 SO Digital Output  |Serial configuration interface, data output.

BATRCE SO, Bdldm

Optional general output pin when CSn is high

6 GDO2 Digital Output  [Digital output pin for general use:
M EREREE THE
Test signals
M5
FIFO status signals
ek RS 5
Clear Channel Indicator
Sl SEEPCEERN
Clock output, down-divided from XOSC
e, A XOSC 734
Serial output RX data
R AT Hi R S

7 GDOO0 Digital 1/0 Digital output pin for general use:
M EREREE TR

Test signals

M5

FIFO status signals

e HPRSAE 5

Clear Channel Indicator

Sl SEEPCEERN

Clock output, down-divided from XOSC
I B, A XOSC 434
Serial output RX data

HRAT fim RS

Serial input TX data

FRAT B N R 8

8 CSn Digital Input Serial configuration interface, chip select

BRATICE L, O iks®
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Absolute Maximum Ratings f[E2 5%

Parameter (Z%0) MIN (5:/MH) MAX (e K1E) Units (FAAT)
Supply Voltage (SZHFHLE) -0.3 3.6 V DC
Operating Temperature ( T AE ) -40 85 C

Package Description 9} [P

GND

CC1100
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Application Circuit $7 F i
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Module Program Hi¥gmia

1. Configuration Software it & &

CC1101 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.

AR SmartRF®  Studio K% CC1101 BEATACE, %#AF T LUK EG http://Aww.chipcon.com R4,
SmartRF®  Studio & 4% e FEHER IR IR e G IG I A 47 AR TCE, AR VPSR ILE e AN T RE IR AT .

{C Calculation Window - CC1100 - SmartRF®@ Studio = ID 1'
File Settings Help
Do e®
Current chip values: "
H 1 i i
{1 IDCFG2 (000} 0400 o[ Momelview | Reaiser view | otes |

I0CFGT [O0x01]: 0x00 Radio / Modem Cormelation:
I0CFGOD [0R02]: 0200

Register IAIlribules | Compaonents I

|0CFGOAT [0x02); 0x00 Crystal accuracy: #etal frequency: RF output power;
I0CFG0A2 (002} 000 [a0 pem [ =] hiHe o ﬁ' dBm [ PAramping FREQZ - (w21 -

;ESE‘II—{FD[SZ?SA g;ﬂﬂ Deviation: Datarate: Modulstion: FSEFQEI'EEIEEESCY -» FREQ[23:16]

i i I l— = Ol

SNCO 0405} 0400 19042969 kHz 9992539 kBaud 2-F5E ™ I~ Manchester FF?EEFDIECIEBE‘? » FREQMSA]

PKTLEM [0x06] 0=00 RF frequency: Channel spacing Channel rumber: R filterbandwidth: id F|e= 2 ;
IJ_Z I_P— = quency -» FREQ[7:0]

PETCTALT [0=07] 0x00 B68.299866 pHz 199.951172 kHz u] j |232.142857 kHz FSCTRLT = 0x0C

FPETCTRLO [0x08] 0=00 X RF Frequency -»> FREG_IF[4:0]

ADDF [0x09}: 000 IFECT=E e FSCTALO = 0400

CHAMMR [0804]: 0x00 D atarate | Deviation | Modulation | B flerbanduwidth | MBLE';EES_“EJQFE FREQOFF[F:0]

FSCTRL1 [0x0B] 0x00 | SR b o 18 ke SFER 2 k Data rate [exponent] -» DRATE_E
250 kBaud 127 khz SRS £40 hls Channel bandwidth [ssponent] > CHAMENW_E

Channel bandwidth [mantisza] -> CHANBW b
MDMCFE3 = 0x33
Data rate [mantissa) -» DRATE_M

FREG2 [0x0D: <00
FREGT [0x0E } 0400

-
i
-
i
-
i
-
i
-
i
-
i
-
#- FSCTRLO[0wOC]: 0=00
-
i
-
i
-
i
-
i
-
-
H
-
H
-

Do [ [ [ - [ e [ e e - - e [ - - - - - - -

FREQO [0x0F] 0x00 MDMCFG2 = 020
MOMCFG4 [0x10]: 0x00 Modulation > MOD_FORMAT
MOMCFG3 [0x11]: 0x00 M anchester enable -» MANCHESTER_EM _I
MDMEFG2 [0x12]: 0x00 Freset EE1100 and wiite settings | Copy settings to R egister View
MOMCFGT [0x13]: 0x00
MOMCFGED [Ox14]: 0x00 Z
DEVIATN [0x15]: 0x00 Simple A% | Simple T | Packet Fix | Pzcket T | PER test|
MCSh2 [0x16]: 0x00
MCSM1 [0x17): 000 Datalclock config: IDTESTU | 'I ™ Manual init
MCSh0 [0x18]: 0x00
FOCCFG [0x19] 000 [CCT1100.GDO0] = [SmatAFO4EE.DTESTO] = Data from CC1100 to external oscilloscope. -
ESCFG [Ox14] 0x00 [CCT1100.GD02] = [SmatRFO4EB.DTEST1] = Senal clock fram CC1100 to external scope.
L. AGTTTEL D MOl B Ouin LI
MOMCFGZ = 0200
MASESTATE: O Sync mode - $TNC_MODE[2:0]
PKTCTRLO = 0«12
Farmat of FiX/T data -» PKT_FORMaT[1:0]
FREGOFF_EST: O kHz I” | CRE 0K CRC operation 5 CAC. EN
RS5l: Oide ™ Sync R Length configuration -> LEMGTH_CONFIG[1:0]
IDCFGO = 040C
DB/ OkHz I~ Lock GDO0 signal selection > GDOO_CFG(50]
e n n = IOCFG2 = 0«08
mgﬂ:&l‘gﬁfgﬁggﬁ']”g when sk <] GO0 signal selection » GO02_CFG[E] =
Slart unbutfered B Stop I
Device ID: Not Connected |Last executed command: Date: 20,04,2005, Time: 15:42:08 v

SmartRF® Studio user interface
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2, 4-wire Serial Configuration and Data Interface

CC1101 is configured via a simple 4-wire SPI compatible interface (SI, SO, SCLK and CSn) where CC1101 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

CC1101 &im it —AMET B 4 28 SPI M %54% 11 (SI, SO, SCLK, CSn) KELE, X CC1101 T 1T slave #it.
A T TS b B AR . I s R B AE SPI R ARE #5E Mg s T LR 11 o

_:’;ts:-;H _)tch — _)it-:l « _)Etsd — 3 s «— ﬁtns —
(o725 N O [ I s
Write to redister: a
NMEXEFEICICICI CI CH LI LD EDED D EICH DR
ML EREREIEREIEICEREDEIDERERE EE)G% Hi-Z-
Read from fegistaqr: ‘
S0 .Hi.z-@ﬁs 59@4 EEEEEINEED D7 :}@%5 Di# ¥ D3 YD E@DCE Hi-Z-

Figure 6: Configuration registers write and read operations

Register access types B FEasv i KA a0 T &

CSn:—| ’_
: {ADDRyspeh ADDRy et ADDRy ot oo
. {ADDR ¥ DATA ) ADDR, ¥ DATA ¥ ADDR, % DATA ; ..
Read or write consecutive registers (burst): (ADDFPE_-X DATA XDATA.1XDATF}._3)
:
F

Command strobe(s)

Read or write register(s)

Read or write n+1 bytes fromito RF FIFO:  { ADDR;{DATA . ;XDATA ;. XDATA .. o}

ADDR_ ¥ DATA ¥ADDR,,  ADDR, ¥ DATA }(ADDR,, ADDR:{DATA, XDATA. ) ..

Combinations

Figure 7: Register access types

3, Packet Format #ds futg =\,

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

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

l:‘ Optional user-provided fields processed in TX,
processed but not removed in RX.

Preamble bits

(1010...1010) Data field

Sync word
Length field
Address field
CRC-16

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

[=4}

¢——8 x n bits—3¢ 16/32 bitsxbﬁsxbi . 8 x n bits %¢— 16 bits—>

Figure 8: Packet Format
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4. Power on start-up sequence _IHi )3 257
The power-up sequence is as follows (see Figure 11):
Set SCLK=1 and SI=0, to avoid potential problems with pin control mode .
Strobe CSn low / high.
Hold CSn high for at least 40}s.
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.
power-up [RERAENGF U1 R :
E SCLK=1 F1 SI=0, DL&ES PIN [ A it sl A v 7 i
E CSn WARAR S Ry
AR¥E CSn hymi&/b 40us.
F4 Csn KA SO K (CHIP_RDYn) .
K% SRES fin%.
2 SO FRRAARA ZAL TAEBSE M T ,1C 4bT IDLE RS

40ps

/-"
csn |
SO

I

SRES done

Unknown/ don't care

Power-up with SRES
5. Output power levels i T4 .

315MHz 433MHz 868MHz 915MHz
Output Current Current Current Current

power | Setting | consumption, | Setting | consumption, | Setting | consumption, | Setting | consumption,

[dBm] typ. [mA] typ. [mA] typ. [mA] typ. [mA]

-30 0x04 109 0x68 117 0x03 120 0x11 1.9

-20 0x17 11.5 0x6C 12.2 0x0D 12.6 0x0B 12.4

-15 0x1D 12.2 ox1C 12.8 0x1C 13.2 0x1B 13.1

-10 0x26 134 0x06 14.3 0x34 1456 0x6D 13.7

-5 0x69 13.0 Ox3A 13.8 0x67 14.4 0x67 14.2

a 0x51 15.1 0x51 16.1 0x60 16.8 0x50 16.5

5 0x86 183 0x85 19.3 0x85 19.9 0x85 19.3

0xCC 222 0xC8 240 0xCC 256 0xC9 256

10 0xC3 269 0xCO0 288 0xC3 303 0xC1 30.2

PATABLE settings for various output power levels and frequency bands
R IE A A A D)) PATABLE B05E
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315MHz 433MHz 868MHz 915MHz
Default | Qutput | Current OQutput | 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]
0xC8H 8.9 251 7.8 250 8.9 283 8.1 268

Output power and current consumption for default PATABLE serring

RN PATABLE 1

6. Simplified state diagram,with typical usage and

{7 AR R, SRR T AR s S

B R4 DD A LT FE

current consu mption

\ 4

aIDLE SPWD ar .h:lk&"l'l-radlﬂ (WOR)

Default state when the radio is not
recejving or ransmitting. Typ. CSn=0
current consumption: 1.9mA. =

Used for calibrating frequency
synthesizer upfront {entering
receive or transmit mode can
then he done quicker).
Transitional state. Typ. u:umen
consumption: 8.7mA.

. aFﬂTxom
Frequency synthesizer is on,
ready to start transmitting. —
Transmission starts very Frequenn:y

quickly after receiving the
STX command strobe. Typ.
current consumption: 8.7mA.

synthesizer on

’f B

TKOF- MODE=D1

Typ. current consumption:
14mA at -10dBm oufput,
16mA at 0dBm output,
19mA at +5dBm output,
29mA at +10dBm oufput.

Transmit mode

e

THOFF_MODE=00

mxero

Optional transitional state. Typ.
current consumption: 8.7mA.

In FIFO-hased modes,
transmission is turned off
and this state entered if the
TX FIFO becomes empty in Qﬂderﬂoky
the middle of a packet. Typ. .
current consumption: 1.9mA. 1

Manual freq >

Synd h cahbra on ;.th or ST or ':Fsm:\i or wake-on-radio (WOR) \\'5‘3'”5“‘3'“3Ifr

Frequenn: vl
synthesizer startup,

Hw calibration

IDLE /{

“SXOFF
CSn=0

Crystal

optional calibration,
set ling

f

ST
SR or wake-on-radio (WOR)

SFETXOM or REOFF_MODE=01 \

STX or RMOFF_MODE=10__

—— Recsive mode

aq}(orT)(OFF MODE=11"

Optional freq.

{

/

SFRX

Lowest power maode. Most
register values are retained.
Current consumption typ
400nA, or typ 900nA when
wake-on-radio (WOR) is
enabled.

All register values are
retained. Typ. current
consumption; D.16mA.

Frequency synthesizer is tumed on, can optionally be
calibrated, and then settles to the comect frequency.
Transitional state. Typ. current consumption: 8.7méA.

Typ. current consumption:
from 14.2mA (strong

| input signal) to 15.4mA
{weak input signal) at
2 4khps.

R¥OFF_MODE=0D [
In FIFO-hased modes,

/RJ{ FIFO
\\-verﬂow

reception is turned off and

| this state entered if the RX
FIFO overflows. Typ. cumrent
consumption: 1.9mA.
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7. Radio Control State Diagram
TEAEHIRS R

‘:II:LE
CAL_CDMF'LETE\f- -ﬂ\( \K //
r.mnc;:\( II:LE CSn=01 WoR
145
- ——— SKOFF
S ——— 5CAL— .
0
— %

SRX | 5TX SFSTXDH WOR

F5_) '-VAKEUP
F5_ hUTOCAL 01

SRX | STX | SFS_XON | WOR

FS_AUTOCAL = DD | 10111 //' \
3 CALIERATE

SRX | STX | SFSTXON | WOR 8
| _/
);-_—ruue __CAL_COMPLETE

SFSTK-C-N - I\‘-!3.101. 1_1/'

SFSTXON | R’XDFF MODE =M1

/ TXOFF_MODE=01
\i‘/cm | REDFF_MODE = 10— FXTX, Ej_”-”"s (STX | SFSTXON } & CCA
= | -
— RXOFF_MODE =011 10

RX

TXOFF_MODE = m — | R0 -
i x_h__ 19 2n 13_,‘“5/ P:J(jF_MDDE 1
SRX [ TXOFF_MODE =11 _ frupy seTTLING B —
18 —
THFIFS, UNDEHFLDW Trar M Est HXOFFJ;U'DE - RNFIFD_OVERFLOW
Fg AUToc:N_—m 1 FS_AUTOCAL =10 11

N MHDE m\ c.&LBR;B‘/

\\ RXOFF_MODE =00
\\ SAUTDCAL oo | 01
Tx UNDERFLOW

NG

&
F3_AUTOCAL=00101 /By oveariow
17



