MICRO-DEVICES

Typical Appllcatlons

* Wireless Meter Reading
» Keyless Entry Systems

* Remote Controls

Product Description

The RF2906 is intended for use in low power wireless
applications operating in the radio frequency range of
100MHz to 600MHz. As a primary application, the
RF2906 has been designed to operate as a FSK trans-
ceiver. A highly integrated device, it contains both trans-
mit and receive radio functions, and by design no RX/TX
switch is needed. The RF2906 features Phase Shift Key-
ing (PSK), FSK, ASK,OOK,FM and AM modulation and
demodulation capability. The part also includes a dual
modulus (32/33) prescaler and VCO that can be used in
conjunction with an external PLL IC to provide a synthe-
sized LO. The transmitter features analog variable output
power up to +10dBm from a 3.6V supply, and +8.5dBm
from 3.0V. The chip includes provisions for full sieep
maode.
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* Wireless Data Transceiver
* 433MHz European ISM Band Equipment
* Battery Powered Portable Devices
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Package Style: SSOP-30

Features

* Fully Integrated UHF Transceiver
* 2.7V to 5.5V Supply Voltage

* PSK, FSK, ASK, OOK, FM, AM Capable

* Very Low Receive Current of 4.6mA
* Up to -97dBm Receive Sensitivity
* 10mW Output Power With Power Cont

rol

____}

o
Ordering Information
RF2906 433MHz PSK/FSK/ASK Data Transceiver
RF2906 PCBA  Fully Assembled Evaluation Board
|
I
RF Micro Devices, Inc. Tel (336) 664 1233 ;
7625 Thorndike Road Fax (336) 664 0454 |
Greensboro NC 27409 USA http //www rfmd com |
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Absolute Maximum Ratings

Spurious Emissions

[Compliant with the 433.05 {0 434.79MHz
European ISM band.

Parameter Rating Unit
Supply Voltage -0.5t0 +5.5 Vbe
Control Voltages 0510 +5.0 Vo ACaution! ESD sensitive device.
Input RF Level +15 dBm
Output {_.oad VSWR 20:1 AF Moqro Devnce}s bglis_;ves the furnished in_formau’o_n is correct and accurate
Operating Amblent Temperature 4010 485 O I et mtel a
Storage Temperature -40 to +150 “C assume responsibility for the use of the described product(s)

Parameter - Specification Unit Condition

Min. Typ. Max.
Overall T=25°C, Vec=3.0V, Freq=433MHz
RF Frequency Range 30 433 600 MHz
VCO and Prescaler
VCO Frequency Range 30 433 600 MHz
Prescaler Divide Ratio 32/33
Prescaler Output Impedance 270 330 390 Q
Transmit Section
TX Data Frequency 0.1 10 2000 kHz
Modulator input Impedance 1.6k 2k 2.4 Q
Maximum Power Level +6 +8.5 +11 dBm
+7.5 +10 +12.5 dBm Vee=3.6V
Power Control Range 16 19 dB
Power Control Sensitivity B dB/v
Antenna Port Impedance 50 Q
Antenna Port VSWR 1.5:1 2.01 TX Mode =433MHz
Carrier Suppression 15 22 dB 100kHz square wave data input,
LVL CTRL ="open”

See Application Schematics.

Second Harmonic -37 -34 dBm With external filter, Pout=+8.5dBm
Third Harmonic -38 -35 dBm With external filter, Pout=+8.5dBm
Fourth Harmonic -60 -63 dBm With external filter, Pout=+8.5dBm
Fifth Harmonic -B65 -62 dBm With external filter, Pout=+8.5dBm
Overall Receive Section

Frequency Range 30 433 800 MHz

LO Leakage at RF IN/JOUT -65 -62 dBm

Cascaded Noise Figure 10 dB

RX Sensitivity -90 -97 dBm IF BW=150kHz, Freq=433MHz,

FM Deviation=50kHz_Data Rate=3kHz,
DATA OUT S/N=6dB,;

DATA OUT yigh>0.8"Vc

DATA OUT 5>0.2"V
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Receive Input Section

Conversion Voltage Gain 15 18 21 dB Differential mixer output
Noise Figure 10 dB
Input IP3 -27 dBm
Antenna Port impedance 50 Q
Antenna Port VSWR 1.5:1 2.0:1 RX Mode
Mixer Output Impedance Open Collector Q Actual impedance is set by the external com-
ponents

First IF Section
IF Frequency Range 0.4 11 MHz
Voltage Gain 24 27 30 dB IF=10.7MHz
IF1 Input Impedance 20k 25k 30k Q
IF1 Output Impedance 280 350 420 Q
Second IF Section
Voltage Gain 27 30 33 dB IF=10.7MHz
ASS1 DC Output Range 06to1.9 \ Pin=-110dBm to -55dBm
ASSH Sensitivity 37 mv/dB Pin=-100dBm to -65dBm
RSSi Linear Range 30 35 dB
IF2 Input Impedance 20k 25k 30k Q
IF2 Output Impedance 120 150 180 Q
Demod Input Impedance 12k 15k 18 Q
Qutput Level 0.5 2.8 \ Vee=3.0V, B pap=1MQ
Power Down Control
Controls “ON” 2.0 \ Threshold voltage
Controls “OFF” 1.0 \ Threshold voltage
Control Input Impedance 25k 100k Q
Turn On Time 1 ms Dependent on the PLL loop bandwidth
Turn Off Time 1 ms Dependent on the PLL loop bandwidth
AX to TX and TX to RX Time 100 us Dependent on the PLL loop bandwidth
Power Supply
Voitage 3.0 Y Specifications

2.7 5.0 \ Operating limits
Current Consumption 20 27 355 mA* TX Mode, Payr=+8.5dBm

i1 14 17 mA TX Mode, POU-r:OdBm

3 4.6 6 mA* RX Mode

1 pA* Power Down Mode
15 3 4 mA~ L ocked Mode

*100% Tested Parameter.Guaranteed Limits.

Rev AB 981223
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Pin

Function

Description

Interface Schematic

RX ENABL

Enable pin for the receiver circuitry. This is a digitally controlled input. A
logic "high” turns the receiver on. A logic "low" disables the receiver.

100 kQ
AX ENABL

LVL CTRL

Analog gain control pin for the PA. Maximum gain occurs when the volt-
age at this pin is OV. Minimum gain occurs when the voltage at this pin
is Vcc.

5 ke 4
L CTHLO—'\/\/\,———-¢—{;

1.3k

~ARA~
i

.1}‘

PWR DWN

Power down control for the entire chip. A logic "high" enables the cir-
cuits and a logic "low" disables all functions.

50 kQ
PWR DWN ;

TX DATA

Input to the transmitter digital modulator (High Impedance). This input
is used for PSK applications. For FSK applications the TX data is
applied to an external varactor diode in the VCO tank circuit (see Appli-
cation schematic) and the TX DATA pin should be tied to ground.The
DC voltage supplied to this pin should be Vsc/2. The input to this pin
should be a standard TTL/CMOS Logic level.

TX DATA

VCC3

Supply voltage for the PA. External bypassing is required. The trace
length between the pin and the bypass capacitor should be minimized.
The ground side of the bypass capacitor should connect directly to the
ground plane.

GND2

Ground connection for the IF, RSSI, baseband and PA circuitry. Con-
nect directly to the ground plane.

RF IN/OUT

RF input/output pin. Provides RF input to the LNA when the receiver is
enabled and the transmitter is disabled. Provides RF output from the PA
when the receiver is disabled and the transmitter is enabled. This pin
requires an external DC blocking capacitor.

[o-]

GND1

Ground connection for the LNA. Connect directly to the ground plane.

VCC1

Main supply voltage for the chip including voltage reference #1. Exter-
nal bypassing is required. The trace length between the pin and the
bypass capacitor should be minimized. The ground side of the bypass
capacitor should connect directly to the ground plane.

10

MIX OUT+

RF mixer output. Pins 10 and 11 are open collector, complementary
outputs. These pins must be connected to V¢ through an inductor to
provide DC bias for the mixer. The inductance at these pins should be
parallet resonated with a resistor and a capacitor to form a bandwidth
limiting tank circuit (see application circuit). The tank resistance will set
the Q of the filter and the gain of the mixer.

MIX CUT+ O———}

|
'

~—{ MIX QUT-

11

MIX OUT -

Complementary output of MIX OUT+.

See pin 10.

12

IF1 IN-

First balanced input to IF amplifier 1 (High impedance). This pin
requires an external DC blocking capacitor.

Y

|3
IF1 N~ ig—a-o:m IN-

13

IF1 IN+

Complementary input of IF IN-

See pin 12.

14

RSSI OUT

Received signal strength indicator. High impedance, current source
output. The DC current supplied by this pin is proportional to the signal
level (in dB) present in all three IF amplifiers.

RSS! OUT
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15 IF1 OUT

Single ended output of IF amplifier 1. The output impedance at this pin
is approximately 500 Q. This pin requires an external DC blocking
capacitor.

16 IF2 IN Single ended input to the second IF amplifier. This pin requires an
external DC blocking capacitor.
IF2 1IN
!
17 IF BYP1 Bypass connection for the DC feedback of the high gain limiter stage. A

large decoupling capacitor is required at this node.

18 DEMOD IN

Demodulator input. This pin requires an external DC blocking capaci-
tor.For FSK/FM applications a quadrature tank/discriminator is con-
nected to this pin.For BPSK applications the recovered carrier input
level in coherent applications should be in the range of -27dBm to -
33dBm (referenced to a 50 source) for optimum performance.

o
19 IF BYP2 Bypass connection for the DC feedback of the high gain limiter stage. A
large decoupling capacitor is required at this node.
20 IF2 OUT Single ended output of the second IF amplifier. The output impedance
at this pin is approximately 150€. This pin requires an external DC
blocking capacitor. This signal can be used to generate the quadrature IF2 ouT
signal component for FSK/FM detection by feeding it to a quadrature
tank/discriminator and then to the DEMOD IN.
21 DATA OQUT | Demodulated data output pin. This is a current mode output that can
sink or source approximately 20uA.
DATA OUT
22 PRESCL Prescater output pin. Output ievel is 300mVpp into a 5pF capacitive
ouT load at Fyyax. The output impedance of this pin is approximately 330Q. PRESCL OUT
£
23 VvCC2 Supply voitage for the prescaler and voltage reference #2. External
bypassing is required. The trace length between the pin and the bypass
capacitor should be minimized. The ground side of the bypass capaci-
tor should connect directly to the ground plane.
24 GND4 Ground connection for the prescaler, VCO and power control circuitry.
Connect directly to the ground plane.
25 GND5 Ground connection for the mixer, modulator and PA buffer. Connect
directly to the ground plane.
26 RESNTR+ | VCO tank connection. Pins 24 and 25 are open collector, complemen- RESNTRS RESNTR.

tary outputs. These pins must be connected to V¢ through an inductor
to provide DC bias for the VCO. The inductance at these pins should be
connected in paralle! with a varactor to form a voltage controlled reso-
nant tank circuit (see application circuit)

27 RESNTR-

See RESNTR+ description.

Rev A8 981223
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28 | MOD CTRL

Control pin for the modulus of the prescaler. This is a digital control pin.
A logic “low” at this pin forces the prescaler to divide by 33. A logic
“high” at this pin forces the prescaler to divide by 32.

MOD CTRL Qe
}
-L

29 LNA OUT

LNA output/RF Mixer Input pin. A parallel resonator tuned at the RF

Vi
input frequency should be connected to V¢ as shown in the applica- ‘T‘
tion circuit.
1 k2
LNA QUT
30 TX ENABL | Enable pin for the transmitter circuitry. This is a digitaily controlled input. 20 ke

A logic "high" turns the transmitter on. A logic "low" disables the trans- TX ENABL {
mitter. 40 kQ =

A

1

Pin Out

RX ENABL[ 1 |
tvLcTRL|2 |
PWR DWN|3 ]
TX DATA[ 4]
veea[s |
anp2 (5]

RF INOUT[ 7 |
GND1 [ 8]
veet (9]

MiX OUT+ [10]

Mix OUT-[11]

IF1IN-{12]
IF1 N+ [13]

RSSI OUT [14]

iF1 oUT [15]

130] TX ENABL
28] LNA OUT

28] MOD CTRL
27) RESNTR-
|26] RESNTR+
[25) GND5

|24l GND4
23ivece

22| PRESCL OUT
21 DATA OUT

0; IF2 OUT

T

2

Il

|19;1IF BYP2

DEMOD IN

18,
17/ 1F BYP1

byl
|16 IF2 iN
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Application Schematic
FSK Modulation

O TX ENABLE
v,
RX ENABLE O {1]rx enaBL TX ENABL [30
220 pF AZ?\;\? O FSK MOD
LVL GTRLO- {2]oveca LNA OUT [28} :__[ :L v
27 nH 200
PLL ENABLE O {3]Pwr DWN MOD CTRL [28} —— 1T
6.0 pF 47 KO 220 pfF 10 nF
|;»———V—-—-—-E TX DATA RESNTR- [27}-—— ——AAA— i Ll
Voo Y 36pF
+— 5 |vees RESNTR+ 26} e R
= 220pF BOPF  suvi23a0it '
]T: {6 |anp2 GNDS [25 P
18nH  18nH 220 pF .
RF ANT O—IMIWTL_‘—_1 b——7|7F ivouT GND4 |24} — Ci';tn
7pF TS 10pF o= 7pF 10 nF o ;
v, T L1 "‘*_.‘[f"‘@: GND1 vCe2 @——Tﬁ——
— 10 nF = 220 pF 10nF i
LI {o]vecer PRESCL OUT [22} I} B |
10| mix ouT- DATA OUT [21} O DATA QUT
10nkF
39un {13] mix out- iF2 ouT |20} It "
y azon§ 2 22pFf | 10nF g
100 nF == L 121 in- IF BYP2 E}—{ 1
I 3o 100F | 100 nF 12 pF Py
e R DEMOD in[18} i} i} 4 AAA
100F ™ —
RSSI O T {14| Rssi ouT £ BYP1 [17}——] b ' TDW
47k$)% 100 pF 100 nF L L L
II 15| 1F1 oUT IF2 1N 16} o NEBSC33, BEG25A,
FM Discriminator BFRI2A, or similar low
L Toko CDF1078-A0-001 y

current device suitable for

1CnF 10nF operation at 100 to 300 uA

10.7 MHz= 3300
IF Filter: 1
Toko SK107M4-A0-10 2=
150 kHz Bandwidth
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Evaluation Board Schematic
(Download Bill of Materials from www.rfmd.com.)

O P25

‘028 I 29 I c3

s pF 39,,H 220p=1 100 ¥
P22 O {1 RxENABL TX ENABL [30}—1—- L
- = 'oo o R4
P43 O- {2]wera LNA OUT L 27 - 20
VWO P1
P24 O {3]Pwr Dwn MCD CTRL [28 J_ c36 l c13 _L ot
IwonF I?OM 220 pF
TX DATAIN P - = I
" Q {Z]x pata RESNTR-[27] i L L
gl = «/v\r—é )J8
P11 O i {5]vces RESNTAS [26 &1o
L c4 L 470k F
Ly L1 l 220pF g5 |anp2 GNDS I
S0 U ustrip 18 nH 8nH ce
REANT @t:lﬁ—rw , ——{7aF mvour oNDs (25 1o
- 32 L ocm C16 OPI-t
7pF I 10pF T TeF I 220 pF «»{:_ GND? vcez [
+ + + rvi + { 99
—
RN y {o]vees PRESCL OUT |22}~ C18 cro
l ci15 cs 1 I 10 nF onF T
1 100 nF 220pFT {13 MiX QU+ QATAOUT [21] XP a7
- + | B C
| —{i | MixouT- IF2 OUT ib
J T e 7 - cat
L4 ; i o8 i» - , P 10 nF
36 | a0F r—{_x_ﬁm IN- F aYPz(1s o ars
R8 c10 £ e L 1o4nE 13 uF 100 @2
" 470 0> 2R2pF —[———{E 1F1 N DEMOD IN _xg} - { i O P23
39.H¢ | ?F = A20 A7
g | il 12| RSSI OUT i 8YP: a0 10
——1
P5-1 - o
o 7 -[15]Ft ouT IF2 iNJT6}—107 F RiB ¢ CDT L Ca8
Bs g 020 L [ 15003 FMDseT 18pF Aoy
47 ke 100 pF T G
J L Y NEE8033 :
= - caz L cea " |
onE oy 10nF i
S i i) R1
Notes.  CW1 is an Alpha industries varactor, parl #SMY1233-011 it g%ﬁ L s DQ ;
DSUB is a 25 pin D-Subminiature connector: pins 18-25 are GND e g p i
FL1 is Toko 10.7 MHz iF filler part # SK107M4-A0-10 with 150 kHz BW ard 10 dB = 330 @ o) U5 i
maximum insertion foss e L12 ;
Cl is unpopulated: add it to observe the prescaler output e MC125158 18uH |
R20 is unpopulated; add it to do FM demotulation 69 !
113 s unpopulatedt: add it andi replace R16 with a 100 pF capaitor to matsh J5 o 10nf L |
50 &2 for & signal generator 1 desired Ja e e '-—E OSCin Phie 18] !
Suggested refsrence input for PLLIC is 10 MHz at -15 aBm :
c m S -A0- = = :
CD1 s a Toko FM Disoriminator, part # CD107B-A0-001 (2] oscou P [75)

T i
P P3 Pa ci7 I . I ciz EIRY REFout [14] |

P1-10- 1 < vCC (RF2908; NG O 1 NGO 1 108 T yoog T 1900F
1-1 O t ; on og P13 AAA W‘_.._E Vo) 1 1‘3;
i~ 2 < GND P3-2 O— 2 |~<Enabie P14 I1C} i 2 < GND 56 ka2 B - ;
: . " fus_ G SO
£1:30- 3 =< VOD (PLLIC) £3.3 0 3 |<Data (PLL. 1) Pa-30- 3 |< veo A2 IJ“\QN S| PDout Modulus, Control 121
- : - 10k == 7 b
234 O~ 4 k< Clock (PLL. iC) A3 of Enable |11+~0 P3-2, DSUB-2
NGO 8 = - :
2 Sa! o5 Data [10+-0 F3-3, DSUD-3 ;
i NCO- 6 = i
i ] -
1 < aND ; PS4 O 1 < RSSI ¢ 3.4, DSUB-4
= NCO- 7 Ot < RSS 8| fin o |
P2 RX EN : 2 < GNI :
220+ 2 < RXE NCO- 8 i 2 << GNC | i
P2-30- 3 < veo ;
o< I 3 lcang L
P24 O 4 < PD :
T NG 010

P250- 5 P TXEN —
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Evaluation Board Layout
3.768 x 3.393"
(Assembly, Top Layer, Bottom Layer)
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RSSI Output vs. input Power
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