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3. BOM list for the modules:
N/A

4. Schematic Diagram
N/A

5. Pin Descriptions & {4

PinNo [Pin Name Pin Type Description — i

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

2 SI Digital Input Serial configuration interface, data input
BATICE L, Bl

3 SCLK Digital Input Serial configuration interface, clock input
RATHCE R, BHEPH

4 SO Digital Output  Serial configuration interface, data output.

BATRCE RO, Bl
Optional general output pin when CSn is high
CSn e FP I, RT3 18 HH A

S GDO2 Digital Output  Digital output pin for general use:
SR G ERER IR

» Test signals

o WRAE S

» FIFO status signals

o SRR HIHERORSE S

» Clear Channel Indicator

o EWEEIER

»  Clock output, down-divided from XOSC
o WP, A XOSC 23

» Serial output RX data

RN TR e AETT

6 GND Ground GND b
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GDOo Digital 0/1

Digital output pin for general use:
SR G AR IR

» Test signals

o WERAE S

» FIFO status signals

o SRR HIHERORASE S

» Clear Channel Indicator

o EWEIEIER

» Clock output, down-divided from XOSC

o IR, A XOSC 734
» Serial output RX data

K THEE A E T

Serial intput RX data

o BT AR

CSn Digital Input

Serial configuration interface, chip select

BRATRCER L, O iLsE

PA_EN Digital Input

When TX status set ”17, RX set”0” Tx XSRS EE N “17

RX FMCBEE N “0”

10

LNA_EN Digital Input

When RX status set 17, TX set”0” Rx #ZWCIRASI W E A “17

TX KIS BEN “07

Absolute Maximum Ratings 5[5 S%

Parameter ($8)

Rating (¥iE{H)

Units (BAfr)

supply Voltage « il

2-3.6

vV DC

Operating Temperature !

AR S -40 to +85
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Package Description #1735 B

A

v | 99000000090

Name %4 F5 Dimension JU~J Name 4B Dimension W~
A 25.5mm+-0.2mm D 2.0mm

B 34mm+-0.2mm E 3.6mm

C Imm F 3.6mm+-0.2mm

—
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6. Electrical Specifications S 471t

Te =25°C, VDD = 3.0V
Parameter Min [Typ Max [Unit (Condition
Current consumption, 150 mA  Transmit mode, +17dBm output power
THFE IR

General Characteristics — &4t

Parameter

Application Circuit L7 F H i

JOA

Min Tvp Max Unit Condition/Note
Frequency range
2400 2483 MHz
SRR
Data rate 1.2 300 kbps FSK
12 500 kbps GFSK and QOOK
2.6 300 kbps (Shaped) MSK (also known as differential offset

QPSK)

Optional Manchester encoding (halves the data rate).

1]

“E°82E88%5¢

MCU
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6.1 RF receiver section RF 54
Tc =25°C, VDD = 3.0V

Parameter Min | Tvp Max | Unit | ConditionNote
Recerver sensitivity -112 dBm | 2-FSK, 2 4kbps, 15kHz deviation, , 1% paclet error
T R B rate, 20 bytes packet length, 203 kHz digital channel
filter bandwidth
=103 dBm | 10 kbps data rate,
FSK, 1% packet error rate, 20 bytes packet length, 232
kHz digital channel filter bandwidth
-05 dBm | 250kbps, MSE. 1% packet error rate, 20 bytes packet
length, 540 kHz digital channel filter bandwidth
-80 dBm | S00Kbps, MSK, 1% paclket error rate, 20 bytes packet
length, 812 kHz digital channel filter bandwidth
Saturationdi A LRI -13 dBm
Digital channel filter 58 630 kHz | User programmable. The bandwidth limits are
bandwidth 5 015 JE Bk proportional to crystal frequency (gZiven values assume
s et a 26.00MHz crystal).
6.2 RF Transmit Section RF X535
Tc =25°C, VDD =3.0V
Parameter Min Tyvp | Max Unit | Condition/Note
80 + R Differential impedance as seen from the RF-port (RF_P
Differential load T4 and
impedance © 7 1 RF_N) towards the antenna. Follow the CC2500EM
i BT reference design available from the Tl and Chipcon
websites.
Ctput power, 185 | 22 dBm
Output power s programunable, and full range is available in
highest setting i
T all frequency bands.
Deliverad to a 500Qsmgle-ended load via Clupcon reference
BF matching network.
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7. Measurement setup and testing procedures:

The interface for the localized RCT03CC2503 module cannot plug directly to SmartRFO4EB board so there is an

adaptor to convert it to standard EM interface as follows:

Figure 3.1 Connection for RCT03CC2503 module to SmartRFO4EB.

7.1 Measurement setup:
Module can then plugged into SmartRF04EB as below and further measurement.

| € Chipcon
Smar tRFB4EB \.S
Smar tRF® @4 Evalua

PUL=

USB MCU Reset

_,PuSuE dnbug/flaah m
¢ |

Flgure 3.2 Setup for RCT03CC2503 module on SmartRF04EB

In addition, the module can be operated by SmartRF studio through SmartRFO4EB. However, SmartRF studio software
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cannot control the Tx / Rx switch for PA+LNA; so it
should be done it manual by switch the Tx / Rx on the adaptor board. Tx / Rx control is just simple switching the
switch located at adaptor board (see Figure 2.1).

7.2 Parameters measurement:
For transmitted power measurement, it can connect the boards as follows and then set the SmartRF studio to Simple Tx
with proper channels (say 2441MHz with 2.4kbps from preferred setting) and then read the Tx power, spectrum and

spurious from spectrum analyzer.

RF Cable CC2500+
PA+-ILNAmodule
Spectrom analvzes
B Adaptor board
SmartEFO4EB

7.3For sensitivity measurement, it can connect those boards as follows:

RF Cable CC2500+PA+ILNA
module
Signal generator - Adaptor board
>  CRO
SmartRFO4EB

Please set the signal generator to match the modulation setting at SmartRF studio and then set it to Simple Rx for
reception.Because the GDO pin of CC2500 does not layout to the SmartRFO4EB, it should tie the signal from the
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following pin.

8. Program fEIggfE
8.1. Configuration Software [it & 1+
RCTO03CC2503 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.
A LAF ] SmartRF®  Studio

SmartRF® Studio /& 4 A7 HIK SR AT 5 538 K95 77 2 1T &

(C: 0%0323 - CC2500 - SmartRFE Studio

File Settings Help

BAEXT RCT03CC2503 HEATHL B 240, i AF n] LA 3G http:/www.ti.com. | %,
FOHR PEAS B P BE AT T BE

=1l x]

Dad| e

EII:r.rent b = Harmal Yiew | Fegister Viawl Motes I
- IOCFGT [0x017: 0x2E Chip revisian E - Correlation:
[+ IOCFGOD [0=02] Ox3F
Fiegist i
E. IQCERDALIOMEI Uk Crystal accuracy: #-tal frequency: RF output power: St IAttnbutes Companents
- Lﬁ'}fg?&;z[é”g]o”g a0 ppm [265.000000 w|MHz [0 ~|dBm T PAramping A EEE —
- 03] O
E_ SYMCT [0404]: 0:D3 Deviation: Diatarate: Madulation: FFTEFQ%U?ELSDEDJWE > PATABLE
- SYNCD [0x05] 031 [BomssE ke  [2E3E  kope  [2FSK < I Manchester AF Fiequency -» FREQ[23:16]
[l PETLEN [D:08]. DFF RF frequency: Channel (Channel number. R filberbandwidth: FFI‘:\EFQ}Jn:qE;aiy > FREQ[I5E]
ERPRTLIRL GO D [t32900008 paHz  [199.851172 Koz [0 = [T WM |rReqn oot
- PETCTRLD [0x09]: 0xd5 ; FF Frequency -» FREG[70]
- ADDR [0x09]: 0=00 Preferred settings: FSCTRLT = Ox08
- CHAMNR [0:04]: 0x00 Devistion | Modulation | B filterbandwidth | Optimization FS'E]E:ESEHEPD'S FREQ_IF[4:0] => 20313 kHz
- FSCTRL [Ow0B]: D=0F :Hz 2 : 2 iz = O ;
- FSCTRLD [0<0C]: 0x00 bom kHz 2F Hz Curert ME;E?E:??; Eosffset -+ FREQOFF[7:0]
gat @i Tx me e e e
[+- FREQT [Dx0E]: D=C4 250 khy 1 MSEK. 540 kH 5 o Channel bandwidth [exponent] -» CHAMEW_E
ps 2 ensitivity
(- FREQND [00F): 04EC Zikbps 1 MSK 541 kHz Current Mgpﬂaggg‘gbf%dglgdth [mantisza) > CHANEW_M
- MDMCFG4 [0x10]: 0x8C 500 kbps ] MSK 212 kHz Sengitivity B [7ma>:1tissa] > DRATE M
- MDMCFG3 [0:11] 022 MDMEEG - o3 2 -
B MOMCFG2 [0x12]: 0202 Reset CC2500 and write settings I Copy settings to Register Yiew I
- MDMCFGT [0x13]): w22
[+ MDMCFGO [0414]: OxF2
- DEVIATN 015}, 07 Simple FiX | Simple T Packet FiX | Packet T5¢| PER test]
[+ MCSM2 [0x16]: 0207
- MCSMT [0 7] 030 Length config: I‘Janable VI Spne word: I3D.a’32 Bl Addrezs config: INo addie * ¥ cRE ™ Manual Init
= :uccscMF%[?S: 1851.00}{3;5 Packet length: [755 Packet count: [200 Address: | " FEC [ FIFD Autofiush
[#- BECFG [Dx14]: D=EC
L ARCCTRL? A BT Ne? LJ Wiew Forrmat: ;] MOMCFGT =020 -
MARCSTATE ME%%?EQEE%KEEHBCMW > FEC_EM
1]IDLE / IDLE He |8 .
[ Sync mode -» SYNC_MODE[2:0]
Frequency offset. 0.0 kHz ™ CRCOK P';LEEQ\FOU[;‘BUSE%KT i
RSSI: NA ™ SpncRX CRC operation > CRC_EM
¢ Packet config. -» LENGTH_COMFIG[1:0]

OBW: 928 kHz I Lock _‘J PKTCTRL - (04
GDO2 autput fi tion. T Address check -» ADR_CHE[1:0]

b - IR ] | | FIFO autafiush -» CRCZBUTOFLUSH |

[ Start buffered B | Stop Fi |

Device 1D 0x0323

|Last executed command: |Date: 26,04, 2006, Time: 11:06:20

Figure 6: SmartRF®  Studio user interface

8.2. 4-wire Serial Configuration and Data Interface

RCTO03CC2503 is configured via a simple 4-wire SPI compatible interface (SI, SO, SCLK
RCTO03CC2503 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.
RCT03CC2503 /&l id —/Mj L1 4 £ SPL A 44% 11 (SI, SO, SCLK, CSn) >KACHE, XK RCT03CC2503 I
YET slave B 124 W] T IR geoh ds (0t . DT A IO HBHE R EE 78 SPL 1 AR IR AR L M B i B2 TT 4R T

and CSn) where
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Figure 6: Configuration registers write and read operations

AP RS

CSn:_|

Command strobe(s): {ADDR ¥ ADDR ot ADDR, e} ...

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

R, % DATA Y ..

Read or write consecutive registers (burst): (ADDPEﬂ X DATA X DAT At X DAT Ao )
Read or write n+1 bytes from/to RF FIFO: { ADDR - XDATA,. ¥ DATA . XDATA, . -}

Combinations: { ADDR,, ¥, DATA ¥ADDR,,.X ADDR, ¥ DATA YADDR, .. ADDR-oXDATA X DATAL } -

Figure 7: Register access typ
8.3. Hdli kg

& 0Optional data whitening ————>
& Optionally FEC encoded/decoded ————
&—— Optional CRC-16 calculation ——>

Preamble bits

(1010...1010) Data field

CRC-16

Sync word
Length field
Address field

[==)

&——8 x n bits ——>€ 16/32 bits%bﬁs*bi < 8 x n bits #— 16 bits —>

Figure 8: Packet Format

8.4. Power on start-up sequence
The power-up sequence is as follows (see Figure 11):

es

Legend:

l:l Inserted automatically in TX,
processed and removed in RX.

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

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

* 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_RDYn).
* 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 FRIERAENE 41k

BE SCLK=1 F1 SI=0, LLi§KE PIN [ il s e i ml B o 2 10 i) AL
E CSn KRG LA

SREE CSn A EED 40us.

H4 CSn PKAEAF SO ZZ{K (CHIP_RDYn) .

Ki% SRES fii4.

4 SO FRRARAKSS, EAL TAERL5E T ,IC 4T IDLE R

40ps

il
CSn [

S0 7 |

-

Unknown/ don't care
SRES done

Figure 11: Power-up with SRES

8.5.WOR i

Rx timeout
A
Swate: SLEEP] IDLE | Rx | stEEP | IDLE | Rx
Eventd Eventi Evenil Ewenti
| | | |
t
| i | g
P Eventl
s F -
Ewventi] .
r 7 .
Eventi Eventi
______/-’ _____

Figure 18: Event 0 and Event 1 relationship
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8.6.TIMING
Description XOSC 26 MHz
periods | crystal
IDLE to RX, no calibration 2298 884 ps
IDLE to RX, with calibration ~21037 | 809 ps

IDLE to TX/FSTXOM, no calibration 2298 88.4 us
IDLE to TX/FSTXON, with calibration | ~21037 | 809 ps

TH o RX switch 5560 215us
RX to TX switch 250 96 s
RX or TX to IDLE, no calibration 2 0.1ps
RX or TX to IDLE, with calibration ~18739 | 721 ps
Manual calibration ~18729 | 721 ps

Table 28: State transition timing

9. OUTPUT POWER #iHHIh&EE:

Output power [dBm] Setting | Current consumption, typ. [mA]
(—55 or less) 0x00 89
=30 Ox44 10.1
—28 Ox41 10.0
—26 0x4C 117
—24 0x53 11.1
-22 0x83 109
=20 Ox46 10.5
-18 Ox4A 117
—16 0x86 11.0
-14 0x66 129
-12 0xC6 1.5
=10 0x69 14.1
-8 0x99 136
—6 Ox7F 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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10. FLOW CHART Z%37EK:

b e 42 07 CC2500PA

v

HE L CC2500PA:GDOTE B« 27 (T 81

B A A G

L TXOFF MODE=1] ————— S
TXFE £, $TFFPA RXFE A, AP
¢ RYOFF MODE=10

SIDLE B IDLEFA, JCHIPA | SIDLE

Mark:
1. About Detail Specifications , Pls see CC2500 Data sheet .

www.ti.com




