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CC2500TR2.4
2.4GHz FSK/MSK/ASK/OOK W R it

Description

CC2500 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.lt ‘s
data stream can be manchester coded by the modulator and decoded by the demodulator .It has a high performance and
easily to design your product.It can be used in 2400-2483.5MHz ISM/SRD band systems,Consumer Electronics,
Wireless game controllers,Wireless audio and others wireless systems.

we support the frequency have 2400-2483.5MHz ISM Band modules now.
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Features FEARFE
Low current consumption. oL FEIR A
Easy for application. o T NN H]
Efficient SPI interface o = R ER AT AR R I
Operating temperature range o [ {EHFEIM: -40C~+85C
Operating voltage o [EHE: 1.8~ 3.6 Wolts.
Available frequency at oK 2.4-2.483GHz
Programmable output power and hi sensitivity o RIEE . i th ThZem e
Applications oL FA A,
2400-2483.5MHz ISM/SRD band systems ©2400-2483.5MHz ISM/SRD #iiii &4t
Consumer Electronics o P LT
Wireless game controllers © G 2 WA il
Wireless audio o JL 4k B AL

Wireless keyboard and mouse o LA FbR
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Pin Descriptions & fii#iid

Pin No

Pin Name

Pin Type

Description —f&##iR

1

VCC

Power

1.8V-3.6V power
1.8~3.6 HLJ

Sl

Digital Input

Serial configuration interface, data input

BATHERE D, B

SCLK

Digital Input

Serial configuration interface, clock input

HFATECE R, B

SO

Digital Output

Serial configuration interface, data output.

FATICE R, B
Optional general output pin when CSn is high

CSn = HLCSPIRF, AT A

GDO2

Digital Output

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

* Testsignals

- RS

* FIFO status signals

o SEHESRHHERRSE S

* Clear Channel Indicator

© FREEER

* Clock output, down-divided from XOSC
« B, A XOSC 734
 Serial output RX data

o AT RO

GND

Ground

GND Hh

GDOO0

Digital I/O

Digital output pin for general use:
MV E S EREE TR

e Test signals

s AES

* FIFO status signals

o RRERHHEHCRSE S

* Clear Channel Indicator

© FRMEIEIRR

* Clock output, down-divided from XOSC
« IBb, A XOSC 7340
* Serial output RX data

o AT RO

* Serial input TX data

o ERATEN RS B

CSn

Digital Input

Serial configuration interface, chip select

RATRCE M, ks
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Absolute Maximum Ratings t&fRS%t

Parameter (Z%{) Rating C#iEH) Units (FA7)
Supply Voltage ¢ T.{FHJE)
Operating Temperature ( TAF iR %) T

Package Description #M3 85

*Package Description #} %! {ji 7]
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Name %45 Dimension X~} Name %45 Dimension X~}
A 24mm+-0.5mm E 2.17mm
B 19mm-+-0.5mm F 3.6mm-+-0.2mm
C 8.8mm (Max) G 1.0mm
D 2.0mm
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Module Program #ik4m7E

1. Configuration Software Bg B #44
CC2500 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.

Al LAFIH SmartRF® Studio  ##Fx CC2500 #EATHCE , 81T A http://Awww.chipcon.com T %,
SmartRF® Studio s = FEHETE F R IRS I GIE 2747 ARl E, AR RVPA A s A D R A 4 A
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0012 - CC2500 - SmartRFE Studio

File Saktings Help

=Tk

0S|

Cument chip valuss

- I0CFGT (00T} Cize
a1 10CFRO0 [0k02): OxaF
1 IDCFROAT [DA02]: Dx3F
a1 10CFG042 [0:02]: 0x3F
- FIFOTHR [0k03]; D07
1 SYNCT [0:04) 04002
- STNCO [0405) 0x31

& PKTLEM 416} OuFF
- PRTCTRLT [0407); Ox04
& PKTCTRLO [0508]: D545
= ADDR [0415); 0x00

o1 CHARNR [0x04]: 000
= FSCTALT [(408]: w04
- FSCTRLO[(HOC] Gk
= FREG2 [(+0D] Ck5E
- FRECT [OLOE | 0kC4

& FREGO [0x0F} 04EC
- MOMCFGE [0 0): D80
& MDMCFG3 [:1]: w22
- MOMCFG2 [0 2): D2
& MDMCFG1 [0 2] D22
1 MOMCFGD [0414]: 0478
- DEVIATN [0415]: 0x47
+1- MCSMZ [0x16] 0x07
=1 MCSM1 [0x17) w20
- MCSMO[0x18] (k08
= FOCCFG [ 9 (w36
= BSCFG [0x1A] Ok6C

Hommal Yiev: I Registar iew | Notes |
Fadao ! Modem

Crpslal accuracy:
40 PR

Dlewiation:

47600000 kHz

[ atarate:

ital frequency:
I 26 MHz ‘I
|4.?8?835 kBaLd

AF output power:
0 'I dBm

Modulation:
ZGFIK

-

Channgl numbe:

BF fiequency: Channel spacing:

2432.99330 pHz |183.3511?2 kHz i}

Preszt:

[lalarate Devialion Modulation Channel spacing

TED kB aud TBD kHz 0 TED kHz
TBD kBaud TBD kHz TED TED kH:
TED kBaud TBD kHz TED TED kH:

Re:et CCIR00 and wite setbngs

| Capy s=tings to

Fii fikeibandwadith:

56035714 | kH=

™ Enable Marchester

=
= [ FEC

Regztar Vizw

Carrelation:

Fegister | Attibutes | Companents |

FREQZ = 0x5l
RF Frequeno,l -+ FREG[2316]
EQT = 0443

RF Frequean - FREO[15:8]
FREQD -
RF Frequeno,l + FREG[T:0]
FSCTRLT = s
RF Frequency = FREQ_IF|4:0]
FSCTRLO = 0x00
AF Frequency » FREROFF[7:0]
MOMCFG 4 = 0uF7
Diata rate [exponent] -+ DRATE_E
Channel bandwidih [exponen] -> CHANBW_E
Channel bandwidih [martizzal -» CHANBW M
MDMCFGY = (<23
Data rate [manizsa) -» DRATE_b
MOMLFGZ = (812
Iodulstion -> MOD_FORMAT
Manchester enable -» MAMCHESTER_EMN

Sinple R Simple T4 | Packet Fix | Packet Ti¢ | PER fest |

Diata eource: IDTESTD[GDDD] vl

I Unmodulated

MDMCFGE = 0x10

[CC2E00.GOD0] - [SrafRFO4ER DTESTO] - Diata imbe CC2E00 from external function generstar,
[CC2500.G002] = [SmalRFO4EB DTEST 1] = Serial clock fom CC2500 to extemnd scooe.

Spne werd qualfier made -> SYNC_MODE[2:0]
FETCTRLD - 0456

Formal of R/ T deta - PET_FORMAT[1:0]
I0CFG0 = 0x0C

GDOO slunal selection > GDOO_CFG[5:0]
INCFG2 = 0]

GDo2 elgnal zelection -» GDOZ2_CFG[E:0]

Start unbutierad T

Shop T

xl AGCCTRE 2 MMed B AW ;I

MARCSTATE:

[1]I0LE / IDLE

FREQOFF_EST: 0.0 kHz [ CRCOK

RS5I MA I~ Spnc R

DBW: 494.08 kHz I Lock

GDOZ output pin corfiguration =]
El

Disvice ID: 0012

|Last exacutad command:

Dizber 19,01.2005, Time: 14:57:50

2.

Figure 5: SmartRF® Studio user interface

4-wire Serial Configuration and Data Interface

CC2500 is configured via a simple 4-wire SPI compatible interface (SI, SO, SCLK and CSn) where CC2500 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

CC2500 &id@id —/ME #1428 SPI #8210 (SI, SO, SCLK, CSn) RELE, XK} CC2500 T{ET slave
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Figure 6: Configuration registers write and read operations
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Register access types #1725 M XA W1~ E-

CSn:—| l_
Command strobe(s): { ADDEmbE}ADDEmbBADDErm
Read or write register(s): { ADDR, X_DATA ) ADDR, ¥ DATA ¥ ADDR, % DATA ; ..
Read or write consecutive registers (burst): (ADDFPQ_-X DATA XDATAH X DATA.:)
Read or write n+1 bytes fromito RF FIFO:  { ADDRg,{DATA.. XDATA . XDATA,.o} ..
Combinations: (ADDF&X DATA XADDE@X ADDE@_X DATA YADDR, X ADDR X DATA _ng DATA.. 4 ..

Figure 7: Register access types

3. Packet Format ¥iEA=

& Optional data whitening——

& Optionally FEC encoded/decaded———>  Legend: _ _

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

Preamble bits

|:| 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/ar whitening)

[=4}

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

Figure 8: Packet Format

4. Power on start-up sequence _E B8 ZhIRF
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 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.

power-up HIERAENFF T :

W HE SCLK=1 1 SI=0, DL PIN Jiifa s ik s v 7E 1) .
HE CSn ARG PRI -

SREF CSn &b 40us.

H CSn FHifKZfF SO AF{K (CHIP_RDYn) .

K% SRES 4.

4 SO FRAACE, B TAER 58K 7 ,IC AT IDLE ARAS.
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40us
.--"‘IIr //
CSn
S0 2 -1
-~ 7 S
Unknown/ don't care ﬁ f

SRES done

Figure 11: Power-up with SRES

5. Output power levels #itHThE .

Output power [dBm] Setting | Current consumption, typ. [mA]
(=55 or less) 0x00 89
-30 0x44 10.1
—28 0x41 10.0
—26 0x4C 1.7
—24 0x53 11.1
—22 0x83 10.9
—20 0x46 105
—18 0x4A 1.7
—16 0x86 11.0
—14 0x66 12.9
—12 0xC6 115
-10 0x69 14.1
-8 0x99 136
—6 0x7F 154
—4 OxAA 16.7
-2 0xBF 18.5
0 0xFB 216
1 OxFF 219

Table 22: Optimum PATABLE settings for various output power levels (subject to changes)
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6. Reference flow chart 3% RFEHE:

HL & 7 CC2500
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