TCO) EMNEREERAD RX3400 Low Power ASK Receiver IC

Princeton Technology Corp.

Princeton Technology Corp. reserves the right to change the product described in this datasheet. All information con-
tained in this datasheet is subject to change without prior notice. Princeton Technology Corp. assumes no responsibility
for the use of any circuits shown in this datasheet.

Description

The RX3400 is a low power ASK receiver IC which is fully compatible with the Mitel
KESRXO1 IC and is suitable for use in a variety of low power radio applications including
remote keyless entry. The RX3400 is based on a single-conversion, super-heterodyne
receiver architecture and incorporates an entire phase-locked loop (PLL) for precise local
oscillator generation.
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Extremely low power operation

Low external part count

Receiver input frequency: 290 — 460 MHz

On-chip VCO with integrated PLL using crystal oscillator reference
PLL power down feature

Integrated IF and data filters

SSOP-24 package (0.64 mm pitch)
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Applications

€ Wireless mouse
€ Video sender remote controller
€ Car alarm and home security systems

Block Diagram

CHARGE
PUMP

OSCILLATOR | DATA FILTER

PEAK
1-BIT DETECTOR

COMPARATOR

IF
FILTER

Page 1 April 2003




TC

STHNERKROERAT

Princeton Technology Corp.

RX3400

Package and Pin Assignment
SSOP-24 (0.64 mm pitch)
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Dimensions in mm Dimensions in inch
Symbols
min. nom. max. min nom. max.
A 1.35 1.60 1.75 0.053 0.064 0.069
Al 0.10 — 0.25 0.004 — 0.010
A2 — 1.45 — — 0.057 —
b 0.20 0.25 0.30 0.008 0.010 0.012
C 0.19 — 0.25 0.007 — 0.010
D 8.55 — 8.75 0.337 — 0.344
E 5.80 — 6.20 0.228 — 0.244
El 3.80 — 4.00 0.150 — 0.157
e — 0.64 — — 0.025 —
L 0.40 — 1.27 0.016 — 0.050
y — — 0.10 — — 0.004
0 0° — 8° 0° — 8°
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TO) EBNEROERAD RX3400
Princeton Technology Corp.

Pin Descriptions

Number Name Description Number Name Description
1 IFDC1 IF ampliﬁer feedback 13 VSS1 Ground
2 IFDC2 decoupling connections 14 PD PLL power down(low)
3 IFIN IF amplifier input 15 Vol Open collector differential
4 MIXOUT | Mixer output 16 VCo2 VCO outputs
5 VCC Nominal 5 V supply 17 NC No connection
6 MIXIN RF mixer input 18 NC No connection
7 RFOUT Open collector LNA output 19 DO Charge pump output
8 VSS2 LNA ground 20 DFO
9 RFIN LNA input 1 DF1 I?ata filter external connec-
tions
10 ASKREF Comparator reference level 22 DF2
11 ASKOUT Comparator output 23 XTALLI Crystal oscillator external
12 PEAK Peak detector output 24 XTAL2 connections
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TC EWNRROBRAD
Princeton Technology Corp.

RX3400

Absolute Maximum Ratings

Vgs=Vs51 = Vg =0V

Parameter Symbol Rating Unit
Supply voltage Vee Vg — 0.5to Vgg + 8.0 \%
Operating temperature range Topr —40 to 85 °C
Storage temperature range Tsrg —55t0 150 °c
Soldering temperature range Tsip 255 °c
Soldering time range tsip 10 S
Recommended Operating Conditions
Vss1= Vs =0V
Value
Parameter Symbol : Unit
min. typ. max.
Supply voltage range Vee 4.75 5.0 7.0 \Y%
RF input frequency freN 290 460 MHz
Operating temperature T, -10 25 60 °c
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TC EWNRROBRAD
Princeton Technology Corp.

RX3400

Electrical Characteristics

(Vee=4.75107.0 V, Vg, = Vg5, =0V, T, =40 to 85 °C unless otherwise noted)

Value
Parameter Symbol Condition : Unit
min. typ. max.

Current consumption Lec otal Vee=5V 2.3 3 mA
Current consumption (PLL off) TIecnopLL Vee=5V; Vpp=0V 1.9 2.6 mA
Sensitivity? Olgpns frrn = 434 MHz; 2 KB/s -103 | -100 dBm
Signal handling® Olgyy freny = 434 MHz; 2 KB/s -30 dBm
}?s(elizlt(e:}(} IF filter —3-dB low pass cutoff fir 450 550 750 Kiz
Adjacent channel rejection® Oacr 65 dB
ASK output duty ratio DR 40 50 60 %
Peak detector source current Leak 500 HA
Peak detector leakage current Lok 250 nA
Charge pump source/sink current Iep +30 HA
PD logic HIGH input voltage Vitrp ng; ng’; \%
PD logic LOW input voltage ViLrp Vasg B V(*;g * \%
ASKOUT logic HIGH output voltage Voraskout Liea =10 LA OVZ: vV
ASKOUT logic LOW output voltage VoL askour Lipea =10 LA OVSC: vV

a. Sensitivity is defined as the minimum average signal level measured at the input which is necessary to
achieve a bit error rate of 0.01 when the input signal is a return-to-zero (RZ) pulse with an average duty
cycle of 50%. The RF input is assumed to be matched to 50 ohms.

b. Signal handling is defined as the maximum input signal capable of being successfully demodulated. It
is assumed that the input signal is ASK modulated with a minimum extinction ratio of 40 dB. The RF
input is assumed to be matched to 50 ohms.

c. Adjacent channel rejection is defined for an interfering tone o.,x [dB] above the receiving threshold

and 10 MHz offset from the carrier giving a 3 dB reduction in sensitivity

d.The IFDC1/IFDC2 can be used as a Received Signal Strength Indicator(RSSI), and the relationship
between sensed dc level and input power need to fine tune.

Page 5

April 2003




TO) EBNEROERAD RX3400
Princeton Technology Corp.

Functional Description

The RX3400 ASK receiver IC incorporates an LNA; mixer; PLL-based local oscillator
including VCO, fixed divider (+ 64), reference crystal oscillator, phase-frequency detector
(PFD), and charge pump; IF filter; logarithmic amplifier; data filter; peak detector; and 1-
bit comparator and is capable of demodulating ASK input signals.

PLL Power-down Function

The PLL portion of the IC can be powered up and down through the control of the PD
input (pin 14). During PLL power down operation (pin 14 pull low), the reference crystal
oscillator, fixed VCO divider, PFD, and charge pump are all shut off and the current con-
sumption of the IC drops by approximately 600 pA. The VCO circuitry remains on and
may be configured to operate as a buffer amplifier for an external SAW-based oscillator.

1-bit Comparator

The integrated 1-bit comparator operates as a data slicer and “squares up” the data filtered
RSSI output from the logarithmic amplifier. The decision threshold voltage level for the
1-bit comparator is stored on an external capacitor connected to the ASKREF pin.
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Application Circuit

434 MHz
- I 100 nF I
100 nF L C—16.775 MHz
1 24 T 100 pF 100 pF
IF DC1 XTAL2 | ; 1
2 23
IF DC2 XTALA1
3 22
IFIN DE2
220 pF ]
T 4 21 150 pF
MIX OUT DF1 ! L 220 pF
5 20
. Vee1 [—— VCC § DFO
/ N
NG 6 19
Vee ! ™ T T ,@ I MIX IN g DO
<N *56 pF e
1 uF ( *100 pF) NG 18
\|(or 3.3uF) RFOUT © NG
R 8 17
ol \\}7 VSS2 NC NG
33 pF 47 KQ
\L*S{-s il m—g RFIN VCO2 16 TE
}T 27 nH BB833
10 15 n
*1.2 pF
P ASK REF  VCO1 i ko
- 11 14 33 pF
—| ASK OUT PD
12 13 560 pF
PEAK VSS1 47KQ I
‘:\4.7K 1 7 E
1 uF —
1 MQ
I Data O/P Power Down
*: mean “Layout Dependent”
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RF Input Impedance

—22. 492
12.55% — 250,848

3{1.1]

[

Treq {250 OkHz to 500.OWHD)

RF Qutput Impedance

. . . 4
e < . 1343.250

freaq (250.0MHz ta 200.0MHz)
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Mixer Input Impedance

1
freq=315,0MHzZ

S{1,17=0.934 / -26.249
irmpedance = 32.157 - [20%.769

S[1,1]

freq (260.0MHz ta 500 OMHz)
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RF Input Impedance (typical)

Frequency (MHz) Mag Phase
303 0.982 -21.83
315 0.982 —22.49
403 0.955 -30.16
418 0.952 -31.13
434 0.954 -31.67
RF Output Impedance (typical)
Frequency (MHz) Mag Phase
303 0.974 -15.82
315 0.971 -18.40
403 0.959 —22.98
418 0.951 -23.87
434 0.945 -24.73
MIXER Input Impedance (typical)
Frequency (MHz) Mag Phase
303 0.935 -25.17
315 0.934 -26.25
318 0.935 -26.39
418 0.925 -32.39
434 0.923 -36.80
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