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CC1101TR3/4/8/9S
433MHz FSK/MSK/ASK/OOK

TEBUE PR AR

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

CC1101 &% FSK/ASK/OOK/MSK. A 7 AT — e g it . B4ty A SCRrseiilfE B,
B BERGEE. TWEEAS . fER e R E LM iz . & LN HTE 315/433/868/915MHz ISM/SRD
HEEI R GiH, i PKE- AT RS, LERL A8 AMR-GEIEP R RS WK oM. Tolk s &

.
=38

BATHATSZF 433MHz JBEI ISM BB,
Features FEAKFE

Low current consumption.  efk HLIi 5 #E

Easy for application. e J5 fHF AN ]

Efficient SPI interface e 24 [ A3 47 g fE 4 1

Operating voltage 2.1~ 3.6 Volts e T{FH [%: 2.1~ 3.6 Volts.
Operating temperature range - 40°C~+85C o L{FIR/ZI5H: - 40C~-+85C
Frequency range 300 — 1000 MHz e#7iZti[#: 300 — 1000 MHz

Programmable output power and Hign sensitivity e 7805 & % Dh 2 n] g s
Programmable data rate up to 500kbps e 7] % f ¥4 33 % 3% 500kbps

Suitable for frequency hopping protocols e SZ KFBkATi i
RSSI and LQI eI f5 5 i T Fa /R FIFE R T B

© ® N T wDd R

H
o

Applications 5 4%

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

Consumer Electronics 78 #7258 H17

Industrial monitoring and control e Tk ¥z, %
Wireless alarm and security systems o L2k & 22l R 4t
Home and building automation ~ e JfE. #1425 R 4:
AMR - Automatic Meter Reading e H #h#)>3%

RKE — Two-way Remote Keyless EntryeRKE-TC4H 71245 £ 45

N o g s
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Pin Descriptions EHIER

Pin No

Pin Name

Pin Type

Description —f&#iid

1

VCC

Power

1.8V-3.6V power
1.8~3.6 HLJ

GND

GND

GND #h

Sl

Digital Input

Serial configuration interface, data input

BT ERE D, HdRmA

SCLK

Digital Input

Serial configuration interface, clock input

FATHCE R, BB

SO

Digital Output

Serial configuration interface, data output.

FATHCE N, it

Optional general output pin when CSn is high

GDO2

Digital Output

Digital output pin for general use:
VDR E S ERER TR

Test signals

M55

FIFO status signals

et HPIRSAE 5

Clear Channel Indicator

Sl EEBEE RN

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

FR ATy PR

GDOO0

Digital I/O

Digital output pin for general use:
WNEEE E S ERER TR

Test signals

M55

FIFO status signals

Fet e HPIRSAE 5

Clear Channel Indicator

Sl EEBEE RN

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

FR AT oyt PR

Serial input TX data

FRAT RN RS R
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8 CSn Digital Input

Serial configuration interface, chip select

BATICER D, Ohikf

Absolute Maximum Ratings i&PfR&#

Parameter (Z%0) MIN (5/MH) MAX (g KAED Units (#L.f7)
Supply Voltage (ZHFHLIE) -0.3 3.6 V DC
Operating Temperature ( TAEIRE) -40 85 C
Package Description #3858
A vee
GND 7. Omm
SI
I =— ) SCLK GHD
3. 2mm 2.0mm O.8mm | 17. Omm
| . ' ) SO ANT
GDO2 oD
GDOO
B, Omm
CSN
1.]5mm
Application Circuit $L7)37 F B %
al ="
SCLK e
MO-CC1100 80 [=_————"=  Micro-controller+
GDO2+ ——
8 I 1 e ——
R S

Module Program #EHi4miE
1. Configuration Software Ft. & #f}:

CC1101 can be configured using the SmartRF®  Studio software, available for download
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from http://www.chipcon.com. The SmartRF® Studio software is highly recommended for obtaining optimum register
settings, and for evaluating performance and functionality.

ATLAFIA SmartRF®  Studio  #fXF CC1101 BEHATHCE, ZHAERT LAME, hitp:/Avww.chipcon.com T #.
SmartRF®  Studio /& 8% i EHER SRR e G & I i 47 AR CE, FIFSRVPAS L e AN Th RE I A .

(C Calculation Window - CC1100 - SmartRFE Studio i =] ]
File Settings Help
N a&®
Current chip walues: "
M 1] i i
& I0CFG2 (D400} 0400 = armal Vi | Fiegister Vlewl Motes I
- IOCFG1 [0=01]: 000 Fadio / Modem Cornelation;

- IOCFGOD [0=02]: 000 .

- IOCFGOAT [0x02]: 0x00 Crystal accuracy: #-tal frequency: FF output power: oo | Atibutes | Components |

- INCFGOAZ (0402} D400 fa0 e [ <lmHz  Jo 'j dm [ PAramping FREGZ - Dw21 -
- FIFOTHR [0x03]: 0x00 Deviation: Datarate: Modulation: RF Frequency -» FREQ[23:16]

- SYNET [D404] (00 [19042968 kHe [3992599 KBaud  [2FSK = I™ Manchester IR = 53
- SYNC [0x05]: 000 : B Frecuency > FREQN56

- PETLEN [0x0R]: 0w00 RF frequency: Channel spacing: Channel number: Fix filterbandwidth: FE Fre :

= quency -> FREQ[F:0]
-~ PKTCTRLT [0x07] 0=00 IBEB.ZSBBEE MHz |199.951172 kHz IEI ZII |232.14285? kHz FSCTRLT = 0x0C
- PETCTRLO [0=08] Ox00 X RF Frequency -> FREQ_IF[4:0]
- 4DDR [0x03]; 0%00 Preferred settings: FSCTRLO = O0x00
- CHAMNR [0x0A]: 0200 D atarate | Deviation | Modulation | R4 filerbandwidth | ME;E?E:EHE}'7'§ FRECQIOFF[7:0]

=0

- FSCTRALT [0+0B]: 000 - - Data rate [exponent] > DRATE_E
- FSCTRLO [0=0C) 000 25 Eud 1? Hz Channel bandwidth [exponent] -> CHANEW _E
- FREQZ [0=00]: 0x00

- FREQT [0<0E ] 0200

Channel bandwidth [mantisza) -> CHAMNBEW
MDMCFG3 = 0293
Data rate [mantisza) -> DRATE_M

e [ [ - e e e e [ e e - e e e - - - [ -

)
3
)
3
)
3
)
3
)
3
)
3
)
3
)
3
)
3
H
3
H
3
H
H
3
H
3
H

- FREGD [0=0F]: 000 MDMCEG2 = 0x20
- MDMCFG4 [0410]: 0«00 Madulation - MOD_FORMAT
MDMCFG2 [0x11]: 0x00 fdanchester enable -> MANCHESTER_EM _I
-
- MDMCFG2 [012]: 0x00 Reset L1100 and write settings | Copy settings to Register Yiew
MDMCFGT [0x13]: 0x00
- MDMCFGO [0x14]: 0«00
DEVIATH [0:15]: 0x00 Simple R | Simple T3¢ | Packst R | Packet T3¢ | PER test|
- MC52 [0416]: 0200
- MCSM1 [0 7). 000 Datalclock config: IDTESTU [l I~ Manual init
- M50 [0418]: 0200
- FOCCFG [0x19]: 0200 [CC1100.GD00] = [SmartRFO4EB.DTESTO] = Data from CC1100 to external oscilloscope. -
- BSCFG [Ox14] 0x00 [CC1100.GD02] = [SmartRFO4EB.DTEST1] = Serial clock from CC1100 to external scope.
b ARCCTRL 2 MeA R i LI
MOMCFGZ = 0200
MERESTITIED Sync mode > 5YNC_MODE[2:0]
PKTCTRLO = 0x12
3 Foimat of Ri</TiX data > PKT_FORMAT[1:0]
FREGORE_EST: DikHz I” | CRE K TR aperation > CREEN
F55 0 dE ™ Syne R Length configuration -> LENGTH_COMFIG[1:0]
I0CFGO = 0=0C
D8 Wz I Lok GDOD signal selection > GDOO_CFGIS0]
— - 5 - |0CFG2 = 008
A A T b =l G002 signal selsction -» GD02_CFG(50] o
Slart unbuffered Bk Stop B I
Device [D: Not Connected |Last executed commard: Diate: 20.04,2005, Time: 15:42:08 v

SmartRF® Studio user interface

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 /i it —AMA R 4 28 SPI #7840 (SI, SO, SCLK, CSn) KALHE, Xk CC1101 T{F T slave f& .
AN TS s E8dE . g bR £ SPI HIMEIE 2 s 2 TF a6 1 .
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ts:- t.:h T'-:I t'54:| th: tns
e e i = e 9
CI 173 IS ] S A O s
CSn: ! ’—
Write to redister: | =
MEXEPED €I ED EDED D EDICD DD ED D DO
MLAEREREIEREIEICREDEIREREIEREDE: SHi-Z—
Read from fegistaqr: ‘
so tizd F ¥ % Y5 WS Y S )} X3 X 90 X o7 Yoo X Xoa Yo Yo X i00 iz

Figure 6: Configuration registers write and read operations

Register access types #1725 v M ZRE 11~ E-

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 %3t =,

& 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

CRC-16

Sync word
Length field
Address field

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

&8 x 1 bits ——>¢ 16/32 bits%bﬁsxbﬁs 8 % n bits S 16 bits —>

Figure 8: Packet Format

4. Power on start-up sequence - Hi 5 FIi 5
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 40us.
Pull CSn low and wait for SO to go low (CHIP_RDYNn).
Issue the SRES strobe.
When SO goes low again, reset is complete and the chip is in the IDLE state.
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power-up FIERAEIF 40T »

BEE SCLK=1 A1 SI=0, LLEES PIN B4z il A X ol Ve 7 ) it
E CSn ARG PR -

SREF CSn &b 40us.

H CSn Hi{KZfF SO AF{K (CHIP_RDYn) .

K% SRES 4.

M SO HURARMKE, E AL TAER 58 T ,IC 4T IDLE RA.

40ps
il

/-"
csn |
SO

I

SRES done

Unknown/ don't care

Power-up with SRES

5. Output power levels #ithTh % .

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
7 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 HE S A Ffa D2 ) PATABLE #E

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]
0xCB 8.9 251 7.8 250 8.9 283 8.1 268

Output power and current consumption for default PATABLE serring

FRIN PATABLE ¥ 5€ T 14t D2 A L T #E
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6. Simplified state diagram,with typical usage and current consumption

EEDENAN

Default state when the radio is not
receiving or fransmitting. Typ.

current consumption: 1.9mA.

_,-“"
/{ ~SXOFF
SICAL
CSn=0 -
Manual freq Crystal

synlh cal |bral|on SRP{ or ST or SFSTP(DN or wake-on-radio (WOR) \\smllator off

Used for calibrating frequency

synthesizer upfront {entering

receive or transmit mode can

then he done quicker).

Transitional state. Typ. cument

consumption: 8.7mA.

Frequency synthesizer is on,
ready to start transmitting.
Transmission starts very
quickly after receiving the
STX command strobe. Typ.

current consumption: 8.7mA.

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

In FIFO-hased modes,
transmission is turned off
and this state entered if the
TX FIFO becomes empty in
the middle of a packet. Typ.

current consumption: 1.9mA.

SFST)(ON

Frequency

synthesizer on

Ty

Transmit mode

xero
Qﬂderﬂo'.y

T)(OFF MODE=D1

ST FTE A FLI A e

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

\ 4

SIDLE SPWD or wake-on-radio tWDR

CSn=0
IDLE

All register values are
retained. Typ. current
consumpbon; 0.16mA.

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

Frequem:}.r
synthesizer startup

optional cal||)ra1|on
setlllng

f

STH

SR or wake-on-radic (WOR)

SFETXOM or REOFF_MODE=01 \

—5TX or RXOFF_MCDE=10__

Typ. current consumption:
from 14.2mA (strong

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

—— Recsive mode

—

SH}(UT)(OFF MODE=11"

THOFF_MODE=00

RXOFF_| MODE=OIZI
Optional transitional state. Typ.
curent consumplion: 8.7mA. In FIFO-hased modes,
/RX FIFO
\\-verﬂow

{

/

SFRX

reception is turned off and

| this state entered if the RX
FIFO overflows. Typ. cumrent
consumpbon: 1.9mA.

Optional freq.

H-QT. calibration
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7. Radio Control State Diagram
TEAEHIRES R

t=II3LE

\f— II:ILE

SPWD | SWOR—

—

CAL_COMPLETE

\(

CSn=0

SRX | 5TX SFSTXDH WOR

6 wm@\

N

WOR

MP.NC;L\\( o
145
_/z-h_ /\ /42: — SXOFF
- ———5CAL—
CSn=0
~ X

F5_ hUTOCAL 01

SRX | STX | SFS_XON | WOR

FS_AUTOCAL = IJIJ 1o

&
SRX | S8TX | SFSTXON | WOR

SFSTK-C-N -

SFSTXON | R’XDFF MODE =M1

/ TXOFF_MODE=01
STX | RXOFF_MODE = 10—
.—"_'-_

THOFF_MODE = 1D

““"--\,___

;J

RX | TXOFF_| M DE 11 THRX_SETTLIN P
. j

19 2IJ
S
TXFIFO UNDEHFLDW TXOFF_! M DE = 00

FS AUTDCFL 0N

THOFF VoD = m\\i&b

_/

FS_, AUTDCAL oo i1
TX UNDERFLOW \

-

RXTX._ Sh_”-”"G [ STX | SFSTXON } & CCA
[
RXOFF_MODE = -

RXOFF_MODE =00

&
FS_AUTOCAL =

RXOFF_MCDE = 00

&
F5_AUTOCAL =00 | D1

/g.;L E-HATB
&

CAL_COMFLETE

10
| RXMOFF_MODE = 11
"

o

RXFIFO_OVERFLOW
1

RX_OVERFLOW
17
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