FCC ID: SQO87050T03

Applicant: EVER SPARKLE TECHNOLOGIES LTD.

Working Principle

CC2500 is the transceiver of Wii Wireless WING,The CC2500 is a low cost true single chip 2.4GHz
transceiver designed for very low power wireless application .The circuit is intended for the ISM
(Industrial,Scientific and Medical) and SRD(Short Range Device) frequency band at
2400-2483.5MHz.

Lowest power mode. Most
register values ars retained.
Typ. current consumpfion
400n4A, or 900n4 when
wake-on-radio {(WOR) is
enahled.

SIODLE  SPWD or wake-cn-radio (WOR)

Diefault state when the radio is not
receiving or fransmitting. Typ.
current consumption: 1.5mA_

Used for calibrating frequency SCAL

synthesizer upfront {entering
receive or fransmit mode can
then be done quicker).
Trangitional state. Typ. current
consumption: 7.4ma.

Al register valuss are
retained. Typ. current
consumption; 0.18mA.

Crystal
ozscillator off

Manual freq.
Synth. calibration) oy o 51 or SFSTXON or wake-on-radio (WOR)

Frequeancy
synthesizer startup,
optional calibration,
settling

Frequency synthesizer is turned on, can opticnally be
calibrated, and then settles to the correct frequency.
Transitional state. Typ. current congumption: 7.4m#.

SFSTXON

Freguency synthesizer is on,
ready to start fransmitting.
Transmission starts very
quickly after receiving the
STX command strobe Typ.
current consumption: 7.4ma.

Frequency
synthesizer on

SRX or wake-cn-radio (WOR)

SFSTXON or RXOFF_MODE=D1 \

TXOFE MODE=00 RYOFF_MODE=00

- Optional transitional state. Typ.
current consumption: 7.4mA.
T FIFO R FIFO
underfiow overflow

SRk SFRK

STX  THOFF_MODE=01

Typ. current consumption:
from 13.3mA& {strong

nput signal) to 16.3mA
{weak input sgnal).

Typ. current consumption:
11.1ma4 at -12d3m output,
15.1méA at -6dBm output,
21.2maA at 0dBm ouiput.

STX or RXOFF_MODE=10

SRX or TXOFF_MODE=11

In FIFC-based modes,
tranzmission is tumed off
and this state entered if the
TX FIFO becomes empty in
the middle of a packet. Typ.
current consumption: 1.5maA.

In FIFO-based modes,
reception is turned off and
this state entered if the RX
FIFQ overflows. Tyo. current
consumption: 1.5mA.

Optional freq.
synth. calibration




The RF transceiver is integrated with a highly configurable baseband modem.The modem
supports various modulation formats and has a configurable data rate between 1.2-500
kbps. The communication range can be increased by enabling a Forward Error Correction
option,which is integrated in the modem.

CC2500 provides extensive hardware support for packet handling, data buffering,burst
transmissions, clear channel assessment, link quality indication and wake-on-radio.

The main operating parameters and the 64-byte transmit/receive FIFOs of CC2500 can be
controlled via an SPI interface.In a typical system, the CC2500 will be used together with

a microcontroller and a few additional passive components.

CC2500 is based on Chipcon’s SmartRF 04 technology in 0.18 um CMOS.



6 Circuit Description
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Figure 2: ££2500 simplified block diagram

A simplified block diagram of GE25081s shown
in Figure 2.

CC2500 features a low-IF receiver. The
received RF signal i1s amplified by the low-
noise amplifier (LNA) and down-converted in
quadrature (I and Q) to the intermediate
frequency (IF). At IF, the I/Q signals are
digitised by the ADCs. Automatic gain control
(AGC), fine channel filtering, demodulation
bit/packet  synchronization is performed
digitally.

The transmitter part of LE2500 is based on
direct synthesis of the RF frequency.

The frequency synthesizer includes a
completely on-chip LC VCO and a 90 degrees

7 Application Circuit

Only a few external components are required
for using the CE2508 The recommended
application circuit is shown in Figure 3. The
external components are described in Table
14, and typical values are given in Table 15.
Note that the PCB antenna alternative
indicated in Figure 3 is preliminary and subject
to changes. Performance for the PCB antenna

phase shifter for generating the | and Q LO
signals to the down-conversion mixers in
receive mode.

A crystal is to be connected to XOSC_Q1 and
XOSC_Q2. The crystal oscillator generates the
reference frequency for the synthesizer, as
well as clocks for the ADC and the digital part.

A 4d-wire SPl serial interface is used for
configuration and data buffer access.

The digital baseband includes support for
channel configuration, packet handling and
data buffering.

alternative will be included in future revisions
of this data sheet.

Bias resistor

The bias resistor R171 is used to set an
accurate bias current.



Balun and RF matching

C122, C132, L121 and L131 form a balun that
converts the differential RF signal on £&2500
to a single-ended RF signal (C121 and C131
are also needed for DC blocking). Together
with an appropriate LC network, the balun
components also transform the impedance to
match a 50 © antenna (or cable). Component
values for the RF balun and LC network are
easily found using the SmartRF® Studio
software. Suggested values are listed in Table
15

Crystal

The crystal oscillator uses an exiernal crystal
with two loading capacitors (C81 and C101).
See Section 26 on page 44 for details.

Power supply decoupling

The power supply must be properly decoupled
close to the supply pins. Note that decoupling
capacitors are not shown in the application
circuit. The placement and the size of the
decoupling capacitors are very important to
achieve the optimum performance. Chipcon
provides a reference design that should be
followed closely.

Component | Description

C51 Decoupling capacitor for on-chip voltage regulator to digital part
canrc1m Crystal loading capacitors, see Section 26 on page 44 for details
C121/C131 | RF balun DC blocking capacitors
©122/C132 | RF balun/matching capacitors
C123/C124 | RF LC filterfmatching capacitors
L121/L131 | RF balun/matching inductors (inexpensive multi-layer type)

L122 RF LC filter inductor (inexpansive multi-layer type)

R171 Resistor for internal bias current reference

XTAL 26-27 MHz crystal, see Section 26 on page 44 for details

Table 14: Overview of external components (excluding supply decoupling capacitors)

1.8V-3.6V power supply
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Figure 3:

Alternative:

Folded dipole PCB
antenna (no external
components needead)

Typical application and evaluation circuit (excluding supply decoupling capacitors)



