CC2500 LA V1.0

2.4GHz FSK/IMSK/ASK/OOK W & #iEh

2.4GHz FSK/ASK/OOK/MSK i & #ih

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
onradio. It‘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 .t can be used in 2400-2483.5MHz ISM/SRD band
systems,Consumer Electronics, Wireless game controllers,Wireless audio
and others wireless systems.
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Features FANRFE

®  Low current consumption. O I HL LR

®  Easy for application. ® i AN H

®  Efficient SPI interface ® K R AT S R 1

®  Operating temperature range ® [ {E T - 40C~ +85C

®  Operating voltage ® [ {EHi/k: 1.8~ 3.6 Volts.

®  Available frequency at O G RMi%: 2.4-2.483GHz

®  Programmable output power and hi sensitivity @ R m . i D] g R

Applications N F AT,

(] 2400-2483.5MHz ISM/SRD band systems

[ ] Consumer Electronics 1 P
[ ] Wireless game controllers O LAY AR A i Ay
®  Wireless audio ® o4k E AL

®  Wireless keyboard and mouse O L. FbE
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Pin Descriptions & {i#id

Pin No Pin Name Pin Type Description —f&i#iR

1.8V-3.6V power
1.8~3.6H1 3

1 VCC Power

Serial configuration interface, data input

2 Sl Digital Input B N N
PATECE B, AR

Serial configuration interface, clock input

3 SCLK Digital Input - ‘
FATECER: O, WA

Serial configuration interface, data output.
RATRCE RN, Hdnih

Optional general output pin when CSn is high
CSniy HEIN, ATk id i

4 SO Digital Output

Digital output pin for general use:
SN E VG R EREE TR

- Test signals

- WRAE S

- FIFO status signals

- SR MEHOR S S

- Clear Channel Indicator

- FWEETER

- Clock output, down-divided from XOSC
- Wb, AXOSCAr4it

- Serial output RX data

- AT

5 GDO2 Digital Output

6 GND Ground GND #t

Digital output pin for general use:
SR EEEREE T

- Test signals

- WEE T

- FIFO status signals

- SR MEHOR S S

- Clear Channel Indicator

- EWEESER

- Clock output, down-divided from XOSC
- e, AAXOSCor 4t

- Serial output RX data

- HRAT O

- Serial input TX data

- HATR N RS

7 GDOOo Digital I/O

Serial configuration interface, chip select

8 CSn Digital Input R VSR
RATECE O, R
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Absolute Maximum Ratings %R 2%

Parameter (30

Rating (BEfE) |Units (BAL

Supply Voltage (TAFHE)

3.6 VvV DC

Operating Temperature (L{EIRE)

-40 to +85 T

=Package Description #M%4 i B

C
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l L
T — JELE
IDI 111111
«—>
A
B G
_ﬂ |<_
0000000
l A L
Name % #% | Dimension X~ | Name % %% | Dimension JX~f
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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Application Circuit 37 3 F B 2%
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Module Program tEH4RFE

1. Configuration Software Bt& #/4

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 LA FHSmartRF® Studio ¥4 %FCC25003E T HL &, 124044 n] DA X 3k
http://www.chipcon.com N 7. SmartRF® Studio & #¥% 5 & 17 H K A5 F 538 R 27 A7
PR, R AR PPAL B R BE AN T BE (1 R4
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(E 0x0012 - CC2500 - SMartRF® Studio =10l =]
File Ssttings Help
09| e
Curent chip values: = =
& —7| Mol View IHBgsheerewl Motes |
#- |OCFGT [0x1] ek — Radio / Madem Caorrelation:
b |0CFGOC [0:02]: 0x3F . .
- IDCFGOT [0402); Dx3F Crpslal accuracy: i-tal Fequency: RAF oulput pover: R fikeibandwadth: Register |mt"bUtES| EDmDDnentsI
) IDCFGOAZ [0:02]: 0:3F 40 PRI [2EMH: ¥ i 2 i T = -
- FIFOTHA [0:03] 0e07 Dieviation: [ alarate: Fodlation: BF Frequency = FRED[23:16]
= SYNCT [Qu0]: 003 TEONODD gz 4797335 KBaud  [2GFSK  v] I ErableMarcheser | ien = UA03
H- SHC0 [DkOS]: 0x31 FF?EFQFDre-qESS? - FREQ[15:8]
£ FKTLEM [1416]: DuFF BF fiequency: Channel spazing: Channel numbe:: BFF " .
| Tequency > FREQ[T.0]
£ FKTCTRLT [0507]: 0x04 243299990 pHz 193951172 kHz 0 =] " FEC FSCTELT = Dxid
£]- PKTCTRLO [0x08]: Dwdf Bt FF Frequency - FREQ_IF[4:0]
7- ADDR [0:409]): 0x00 IEE FSCTRLO= D00
) . Datarate Devialion Podulation Channzl zpacing RF Frequancy » FREQOFF[7:0]
- CHANMR [Ds0A] 000 T o I o MOMCFGY = O4F7
mmipmoe. B e e
#l- FSCTRLO[MOC] (k00 TBD kBaud  TBO kHe TBD TED kHz Channel handwidth [exponers) » CHANEW E
7 FREGE [050D]: k52 Chznnel bandwidih [martiszal -» CHANEW M
) MDMCFGI = 063
#l- FREC [D:0E ] 0:C4 Drata rate [manlissa) -> DRATE_M
¥]- FREGO [DxOF]: 0:EC MOMLFGZ = k12
- MOMCFG [D:10): 0<8C hodulation -> MOD_FORMAT
¥ MOMCFG3 [2611]: 022 banchecter enabie -» MANCHESTER_EM
H- MOMCFG2 [0 2): 012 ezt CCIR00 and wite settings | Copy s=thngs to Redster Yisw =
i MOMCFGT [0:1 3] Da22
t- MOMLFGRO [0=14]: 0:F8 :
- DEVIATN [C15]: Oed? Simple Rt Simple T | Packel Fix | Packet Ti¢| PER st |
H- MCIME [0x16] 0x07
5 MOSMA [0:17] 0x20 D'ata zource: IDTESTD[GDDU] i I Unmodulated
H- MCSMO[0x15] Ox0E
- FOCCFG [0:15]): Dw36 [CC2E00.G000] = [$rmarRFO4ER DTEST O] = Data it CC2E00 from external function generatar. d
7- ESCFE [Ok1A] 0:GC [CC2500.G00Z] = [SmarlRFO4EB.DTEST 1] = Serial clock from CC2500 to exlemna scope.
D ARCTTRI? MeART: M3 = B EslE
=0k
MARCSTATE Spne werd qualfier mode <> SYNC_MODE[2:0]
[11I0LE /IDLE F.TCTRLD - (w55
. Formal of R/ TA deta-» PRT_FORMAT|[1.0]
FREQOFF_EST: 0.0 kHz [ CRCOK (DA BT
RSSI: My I~ Spne Rx ID%EEDig sig:glgselection -» GOOO_CFG[5:0]
OB 434.03 kHz I Lack GDO2 signal sebaction-» GD02_CFG[E(]
GDO2 oulput pin corfiguration =] ﬂ
Start unbuftersd T Gl T |
Dievice ID: 0012 |Last exmolted cornmand: Dzker 19.01.2005, Tirme: 14:57:50 i

Figure 5: SmartRF® Studio user interface

2. 4-wire Serial Configuration and Data Interface

CC2500 is configured via a simple 4-wire SPI compatible interface (S1, 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 &3 ok — /] FL (14 2k SPIFE 2882 11 (SI, SO, SCLK, CSn) KL, iX i CC2500
TAETslavetia. %8 LW TS o ds g . I ik A /e SPIH 4L 3%
I B s A TF IR 1) 6

i, by
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tI'IS
«— — T

L LI L L

He o oy

-

LI L L

f J
%

Write to redister:
ERE

; o
S0 FHi-Z =

Read from |egistq
MEXE
so rHiz{ 3

e A

e
L

L
Z@.?}(D,IJBXD,B@IAXD@XD.
SR EREREREDE:

[
¥}
=y
]

%
[
(=3
(2]

0

1

gigh

)
i
=
N

ooN Al
5 ¥ S4 3 SR

¥}
=
o

]
=
L
]
o,

4]
=]
T
[

-

}<D=§3><Dz i g)(l::g D{'X DL >Hi‘z'

Figure 6: Configuration registers write and read operations
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Register access types &7 1725 U7 I R EL 40T & .

CSn:—| ’_
ADDI@,JADDI%G,,E{"ADDE,K;:

{

{ ADDR, X_DATA ) ADDR, % DATA i ADDR, # DATA ; ..
Read or write consecutive registers (burst): (ADDFL_LNX DATA, XD.-\T.-},_1X DATA..:}

{

{

Command strobe(s):

Read or write register(s):

Read or write n+1 bytes from/to RF FIFO:  { ADDR=,X DATA,. o DATA ., (DATA,,. o}

ADDR_ ¥ DATA YADDR X ADDR, X_ DATA YADDB,,, ADDRo}{DATA, XDATA .} .

Combinations:

Figure 7: Register access types

3. Packet Format Z4E &=

& Optional data whitening —————>

& Optionally FEC encoded/decoded ——— Legend:

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

b=}
o = B
- S £ o = Optional user-provided fields processed in TX,
ﬁg?g%eo?g? ; E» g Data field 'Eé D pracessed but not removed in RX.
& 2 § - l:‘ Unprocessed user data (apart from FEC
and/or whitening)
&——8 x n bits——¢ 16/32 b'“‘*bns*bﬁs 8 x n bits #— 16 bits —>

Figure 8: Packet Format

4. Power on start-up sequence_tH 3 )57

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

- Set SCLK=1 and S1=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_RDYn).

- Issue the SRES strobe.

+ When SO goes low again, reset is complete and the chip is in the IDLE state.

power-up A1 F

uEKlKlﬁgo,u BE G PIN JIAI7S TS I Jld P 95 7 I
WE CSN AR J5 FF 4

.1%% CSn A% /b 40us.

%%C&%ﬂ&%&SO§N&<CMRRDYm.

K% SRES iy 2.

.2 SO FHRAAR A, AL LA 5e /% 1 ,1C 4bT- IDLE IRZ.
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5. Output power levels #i B IR %

Output power [dBm] Setting | Current consumption, typ. [mA]
(55 or less) 0x00 89
=30 Ox44 10.1
-28 0x41 10.0
-26 0x4C 1.7
—24 0x53 11.1
-22 0x83 10.9
=20 0x46 10.5
-18 0x4A 1.7
-16 0x86 11.0
14 0x66 12.9
-12 0xC6 1.5
-10 0x69 14.1
-3 0x99 13.6
-6 0x7F 15.4
—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 Z£ IR
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