NRF903 Single Chip RF Transceiver Information



PRODUCT SPECIFICATION \Q/;

TNOPCIC

Mordic WLSI ASA

nRF903

430MHz-950MHz

Single Chip RF Transceiver

FEATURES APPLICATIONS

» Single chip GFSK multi-channel * Alarm and Security Systems
transceiver *  Automotive

s  433MHz, 868MHz and 915MHz * Home Automation
ISM/LPRD-bands compatible * Automatic Meter Reading (AMR)

»  76.8kbit's data rate *  Wireless Handsfree

» High bandwidth efficiency *  Remote Control

* Easy 14-bit configuration *  Surveillance

» Reliable communication due to *  Wircless Communications
superior adjacent channel selectivity ¢ Telemetry

» Full output power in all ISM-bands » Toys

* Few external components required
Standby- and power down-mode

GENERAL DESCRIPTION

nRF903 is a true single chip multi-channe] UHF transceiver designed to operate in the
unlicensed 433MHz, 868MHz and 91 5MHz ISM-/LPRD- (Industrial Scientific Medical /
Low Power Radio Device) bands. Multi-channel operation, excellent receiver selectivity and
sensitivity, high bandwidth efficiency and blocking performance make the nRF903 suitahle
for wireless links where high reliability is a key requirement.

The device features GFSK (Gaussian Frequency Shift Keying) modulation and demodulation
capability at an effective bit rate of 76.8kbit/s in 153.6kHz channel bandwidths. Transmit
power can be adjusted to a maximum of 10dBm which is available for all frequency bands
and channels. Antenna interface is differential and suited for low cost PCB-antennas. All
necessary configuration data is programmed by a 14-bit configuration word via a Serial
Peripheral Interface (SPT). nRF903 operates from a single +3V DC supply and features power
down- and standby-modes which makes power saving easy and efficient.

QUICK REFERENCE DATA
Parameter Value Unit
Freguency bands 43305 - 434,87
E6E - 870 MHz
90928
Darasate Th.8 khitis
Sensirivity @ I006, BR=76.4kbivs, BER=<I(" -104 dBm
Modulatian GFSK
Blocking performance (=] MHz from earier) =50 dB
Max. RF output power (@ 30052, 3V 10 dBm
Supply voliage 2.7-33 ¥
Mumber of available channels 433,08 - 434,87 MHz i[1]
H68 - 70 MHz ¥ "
502-928 MHz | 169

Table 1. nRF903 quick reference data.
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nlkF%03 Single Chip RF Transceiver

As a primary application, the transceiver is intended for UHF radio equipment in
compliance with the European Telecommunication Standard Institute (ETSI)
specification EN 300 220-1 and the US Federal Communieations Commission (FCC)
standard CFR47, part 15,

ORDERING INFORMATION
Tyvpe number Description Version
RRFO03-IC 32 pin TQFP
nRF903-EVEIT-431 Evaluation kit (2 1est PCBx)

sla = =™

I
nRFe03-EYKIT-868 Suffix designate freguency band I
nRFI03-EVEIT-915 |
nRFWI-DEMO Demonstration kit (4 transceiver uniss) I
Table 2, nBF%03 ordering information.
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Figure 1. nRF903 block diagram with external components.
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nRF903 Single Chip RF Transceiver
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PIN FUNCTIONS
Pin__ | Name Pin function | Deseription
1 V&S Ground Ground (OV)
& LF1 Crutput Frequency synthesiser PLL loopfilter connection #1
3 LF2 Input Freguency synthesiser PLL loopfilter connection £2
4 IND Inpur External inductor for VOO
5 IND2 Inpu Exremal inductor for VOO
6 V&S Groynd Ground {0V )
7 VS5 Ground Ground {0V)
£ | ¥YDD Power Power supply (+3.0V DC)
9 [ VDD Power Fowe supply (+3.0V DC)
14 CFG_CLK Input Clock for programming mode
L1 CRG_DATA Invput Serial input fos transceiver configueation datn
i2 2] Trapaat Chip selcet
C5 = ")" = transceiver normal operating mode
C8 = """ = twansceiver programming modefies mode
Refer 1o Table 5. for mode setup
|3 XC1 Imput Crystal oscillator input (11.0592MHz)
|4 VDD Fower Porwer supply (£3.00 DC)
] VoD Power Power supply (+3.0V DC)
& | CLK_OUT Crutput Full swing clock for extemal microcontroller
Cuiput frequency iz set by 2 bits in the configuration word
; frpy car=11.03920MHaln, where v is | 24 0r 8
17 VES Ground Ground (0V)
18 C_SENSE Chutput Receiver carrier sense
] DATA Bidirectional Transmitied'received dats
20 TXEN Input Belect trinsmitreceive mode
TXEN ="01" = Reccive mode
TXEN ="1" = Tranamit made
2l FLLT2 Input Input from external 10.7MHz IF filter
s FILT] Carput Ourput to extemal 10.7MHz IF filier
23| vss Ground Ground (0V)
24| vas Ground Ground (0V)
15 PWR_DWHN Inpui Power down mode
Refer to Table 5. for mode setup
26 STBEY Inpat Standby mode
Refer to Table 5. for mode setup
7 VS8 Ciround Giround (0%}
28 ANTI Bidirectional Antenna terminal
29 ANTZ Bidirestional Anienna terminal
el VES Ground Ground (1)
31 VDI Power Power supply 3.0V DC)
a2 VES Grround Ground (0V)
Table 3. nRF203 pin functions.
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nRF903 Single Chip RF Transceiver

ELECTRICAL SPECIFICATIONS
Conditions: VDD = +3V DC, V8§ = 0V, Tx=-40°C to +85°C

Symbol Parameter (condition) Min. Typ- Max. | Units
VDD | Supply valtape 2.7 3 33 v
i Operating lempermture mnge =4} a7 +45 "
Inn Total cumrent consuwmption:
Receive mode : 433MHz 18.5 mA
: RG8-928MHz 225 mA
Trensmit mode @ -8 dBm BF power : 433MHz I25 mé
: BOS-S28MHz 155 mé
Transmit mede @& 10 dBm RF power : 432MHz 24 mh
: B6R-02EMHz 25.5 mA
Standhy mede 60 pA
Power-down mode i pA
HCH | Number of aveilable channels with fixed inductor 169
Modulation ivpe GFSK
Af Frequency deviation +19 13 +27 kHz
BR Bit rate 76,8 khit's
Py Wi, BF ourput power @ 3000 boad 1(1 dBm
Sensiivity @ 0051, BR=76.8kbit's, BER = 10~ -104 dBm
CHgw | Channel spacing 1536 kHz
fu Frequency synthesizer resolition 153.6 kHz
ACS | Adjacent channel selectivity *'; upper channel (=2): 42 dB
upper channel (+1): iz de
bower chanoel (-1} 21 dB
lower channel {-2): 42 dB
MIA Wirror image atteuation 15 30 dB
BLCK | Blacking level (fi ing ajppar ™ 1MH2 from carmer) 53 dB
ACPgys: | Adjacent channe] power {T6.Bkiit's] -37 S35 dBe
DR | Dynsmic mnge [T B
Pp sy | Carvier sense input power level: stable 0 -5 dBmy
Carrier sense input power level; stable °1% -8
T |1 IF frequency 10.7136 MHz
Tigz 2" IF frequency 3456 kHz
BW; | IF neise bandwidth 136 kHz
feral, Crystal freguency 1105592 WHz
Crystal reference frequency sisbility requircment
@ 433MHz, BR = 76.8kbit's 40 ppm
(@ $68-928MHz, BR = 76, Bkbit/s +30 | ppm
| fip o | External microcontrolier clock output frequency " 1.3824 110592 | MHz
Vin Logic “1™ input voltage 0.7V pp Voo W
Vi Logic *0™ input wvoliage 0 03 Vpp W
Vou Logic *1" output voltage (lns = - 1.0mA) 0.7 Yoo Voo v
Vo, | Logic "0 output voliage (o, = 1.0mA) 0 03Vgp| V
Iy Logic "1™ input gwrrent (V;= VDD) =20 LA
I Logic “0" ingu: current (V,= V3S) =20 A
2 Recommended antenna port differential impedance 300 i3
Spuricus emission Compliant with ETSI EN 300-220-1
And FCC CFR47, part 15

17 Ut mast be according to ETS1- and FOC {requency regulations. Tabie 7, page 9, lists the available chanaels for the three
different frequency bamds.

) Refer 10 the Adiacens charmie! selectiviey (ACE) seclion on papge 24

33 e gy b set to 1.3824MHz, 2.7648MHz, 5. 52900Hz ar 11.055820MHz depeading an configarsion word (see Tabis &)

47 Antenna and matching network must be according to recommendations

Table 4. nRF0903 electrical specifications.
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