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Introduction

Raltron provides frequency components and

antennas for utility metering applications

including residential and industrial meters as well

as the metering infrastructure. These products

are designed to satisfy the ultra-low power, small

|u|\|“w|3|5|bw|1|l!|w||u'M footprint, and low-cost requirements of this
growing market.
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Raltron Frequency Products and Antennas for Utility

Metering Systems

Raltron offers a wide range of -
frequency components and antenna
solutions  for utility  metering
applications.

These include crystals, TCXOs, OCXOs,
VCOs, SAW filters, LTCC filters, Real
Time Clocks, antennas and RF
connectors and cable assembilies.
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Smart Metering System Architecture
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Smart Metering — AMR Block Diagram
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Crystal Resonators MHz Frequency Range
EREEEEETEaEEEBImmmm

Raltron provides a broad spectrum of low-cost crystal resonators

for the 3 MHz to 50 MHz frequency range with excellent aging /" %’
(*=1ppm in the first year for many options) and small form-factor ; g
package (from 3225 to 1210 size) to accommodate the challenging & < L
space requirements characteristic for these applications. %
SIZE (mm) FREQUENCY (MHz)
HC-49S-SMD 3-80
7x5x1.1 6—100
6x3.5x1 8—-200
5x3.2x1 8 -150
3.2x2.5x0.9 8 - 160
2.5x2.0x0.5 12 -80
2.0x1.6x0.5 16 -80
1.6x1.2x0.3 24 -80
1.2x1.0x0.3 30-80
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Crystal Resonators Tuning Fork 32.768 kHz
RRRERERSB>>BSSSBSIBBBEBBBEBER

Raltron is offering 32.768 kHz tuning fork crystals in:
Ceramic Packages:

1.2 x 1.0 Raltron Tuning Fork Crystal = RT1210

1.6 x 1.0 Raltron Tuning Fork Crystal — RT1610

2.0 x 1.2 Raltron Tuning Fork Crystal — RT2012

3.2 x 1.5 Raltron Tuning Fork Crystal — RT3215

Plastic Molded Packages e o s
6.9 x 1.4 Raltron Tuning Fork Crystal — RSE H14 i _:.;_*f""“i ) _ _
8.0 x 3.8 Raltron Tuning Fork Crystal — RSM200S A el N £ R —
El: T ; n EE - T g
Load capacitance values: 6pF, 7pF, 9pF and 12.5 pF E . — - ]
=) I % MLl Ty u
. - { %
Frequency Tolerances: 20ppm and 10ppm = 2 e A Mt
“\-_ :‘m‘?—.rl;ru
Typical example of IC for Utility Metering Using a - il '} [ R
32.768KkHz crystal as frequency reference: S - ; e e
Texas Instruments - MSP430F676x1A I i | v | nocw ||| uscsd— ;m.::
Using 32.768 kHz crystal == E .
CL: 6,9 or 12 pF (depending on stray capacitance of PCBA) i i e
ESR: 30 kQ Max Lot
Operating Temperature Range: -40 ~ +85 °C L _a-}_(i
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Crystals for ZigBee Protocol (Communication)
RRRERERSB>>BSSSBSIBBBEBBBEBER

The ZigBee / IEEE 802.15.4 has three frequency bands, allowing operation in all regions of the world: 2.4 GHz for worldwide
applications, 868 MHz for Europe and 915 MHz for the Americas.

Some Typical crystal frequencies for utility metering ICs :

Texas Instruments — CC2650 - 24.000MHz, 32.768 kHz
CC2538 - 32.000MHz, 32.768 kHz
Silicon Labs — EM358x -24.000MHz, 32.768kHz
Microchip — MRF24J40 - 20.000MHz, 32.768kHz
Freescale Semiconductor — MC1323x - 24.000MHz, 32.768kHz
Atmel — AT86RF231 - 16.000MHz
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Crystals for ZigBee Protocol (Communication)

Example of Typical Zigbee IC Solution :

Texas Instruments — CC2538

using 32 MHz and 32.768 kHz crystals

32.000 MHz Crystal:

PARAMETER TEST CONDITIONS MIN  TYP MAX| UNIT
Crystal frequency 32 MHz
Crysltal frequency accuracy _40 40 m
reqmrement(” PP
ESR Equivalent series resistance 6 16 60 Q
Co Crystal shunt capacitance 1 1.9 7| pF
CL Crystal load capacitance 10 13 16| pF
Start-up time 0.3 ms
32.768 kHz Crystal:
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Crystal frequency 32.768 kHz
?ergjitsal n}i]r:r?tlzency accuracy _40 40| ppm
ESR Equivalent series resistance 40 130 Q
Co Crystal shunt capacitance 0.9 2 pF
CL Crystal load capacitance 12 16 pF
Start-up time 04 s
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2.0V-3.6V power supply

3.3V power supply

o

Optional 32 kHz crystal
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Crystals for Wireless Microcontroller SoC (Communication)
—————

Typical Wireless Microcontroller SoCs and the Crystals Used:

Development Module Communication Type

STEVAL-IDS001V4 STMicroelectronics Dongle Transceiver, 868MHz, Wireless Metering Bus 52 MHz Crystal with 8 pF CL

STEVAL-IKR002V1D STMicroelectronics Low Data Rate Transceiver, 169MHz, Wireless Metering Bus 26 MHz Crystal with 8 pF CL

32.768 kHz Crystal with 9 pF CL
CC1310 RF Texas Instruments 6LoWPAN, Wireless MCU RF 24 MHz Crystal with 9 pF CL
16 MHz Crystal with 9 pF CL

32.768 kHz Crystal with 12.5 pF CL
40 MHz Crystal with 8 pF CL

CC3100 Texas Instruments WiFi
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Crystals for Metering ICs (Measurement & User Interface)
————————

Typical Metering ICs and the Crystals Used:

Metering IC

ADE7854/58/68/78 Analog Devices Poly Phase Electrical Energy Metering IC 16.384 MHz Crystal with 12 pF CL
ADE9153B Analog Devices Single Phase Electrical Energy Metering IC 16.384 MHz Crystal with 12 pF CL
MSP430FR6043 Texas Instruments Ultrasonic Gas /Water Flow Metering IC 8 MHz Crystal with 18 pF CL

Typical Metering User Interface Microcontrollers and the Crystals Used:

Microcontroller with LCD Driver Crystal

32.768 kHz Crystal with 8 pF CL

STM32L151x6/8/B, STM32L152x6/8/B STMicroelectronics 16 MHz Crystal with 10 pF CL

PIC18F6390/6490,/8390,/8490 Microchip 20 MHz Crystal with 10 pF CL
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TCXOs in Utility Metering

Development Module Communication Type TCXO

Examples of TCXOs Used for Communications Protocol ICs:

Multi-Band Wireless MCU, Wireless Metering Bus

CC1352R Texas Instruments (Zigbee, Bluetooth, 6LowWPAN ) 48 MHz TCXO with 3.3 V Supply
CC1312R1 Texas Instruments 6LoWPAN, Wireless MCU RF 16.384 MHz TCXO with 3.3 V Supply
m FREQUENC | VOLTAGE OUTPUT
Y (MHz) (VDC) el AR * Tighter Stability: +1.5 ppm, -40° C~+85° Cand +0.5 ppm, -30° C~+85° C
50x3.2x1.5 10 - 52 2.5t05.0 Clipped Sine Wave & CMOS * Improved Frequency Tuning Characteristic
32 325512 10 - 40 171033 Clinoed Sine Wave & CMOS * Superior Phase Noise Performance (-150 dBc / Hz on the floor)
o X LD L B e IR e * Range Supply Voltage: 1.7V~ 3.3V
2.5x2.0x0.8 10-52 1.7 to 3.3 Clipped Sine Wave & CMOS * Support Most Popular GPS IC
20x1.6x%x0.8 13-52 1.7t05.5 Clipped Sine Wave & CMOS ® Typlcal FrequenCieS: 10.0 MHZ, 13.0 MHZ, 19.20 MHZ, 19.44 MHZ, 20.0 MHZ,
26.0 MHz, 30.0 MHz, 32.0 MHz, 40.0 MHz, 50.0 MHz, 52.0 MHz
1.6x1.2x0.3 13-52 1.7 to 3.3 Clipped Sine Wave & CMOS
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TCXOs in Concentrator(Communication)

py
RAL
TS

m FREQUENCY | VOLTAGE | Frequency Stability OUTPUT » "
(MHz2) (VDC) -40 to +85°C WAVEFORM ‘I B o
5.0x7.0x1.5 10-52 2.5t05.0 0.20 Clipped Sine Wave
Ox70x1. = o too. .20 ppm & CMOS !u -‘
-
Clipped Sine Wave
50x3.2x15 10-52 2.7t05.5 0.20 ppm & CMOS

* Tighter Stability: to 0.5 ppm, -40° C~+85° C
e Stratum 3 Compliant: =+ 0.28 ppm over -40° C~+85° C
=+ 4.6 ppm overall including 20 years Aging
* Low Phase Noise Performance: -135 dBc /Hz at 1 kHz and -150 dBc/Hz on the floor
* Low Power Substitute for AT cut OCXOs
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OCXOs in Concentrator (Communication)

———
*Smallest Package:

9 x 7 mm

Raltron OCXOs:

Frequency Range: 1.00 MHz to 200.00 MHz m
Frequency Stability: =05 ppb to £=0.1 ppm

Operating Temperature Range: TH DIP 14 1-70 !! H@'_ l‘

OX2434A-LV-10
BED-STF

Standard: -20 °C to +70 °C
Extended: -40 °C to +105 °C

SMD DIP 14 style 1-70

Supply Voltage: +3.3, +5.0, +12.0 and +15 VDC TH 2x2x1 10-300
Output: TTL, HCMOS, CMOS, Sine and Clipped Sine I T——— 1-160
Packages:
Metal Can: 14 Pin DIP to 38 x 38 mm 1.0x0.9x0.5 SMD 1-160
Metal Can SMD: 22 x 25.4 mm and 1é.lx9mm 9% 14 SMD 10 - 52
Metal Can SMD: 9 x 7 mm (OCXO Series 7000)

9x7 SMD 5-40
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VCOs in Utility Metering

—

Raltron VCOs: ’ DR

Frequency Range: up to 12.00 GHz
Low Phase Noise and Fast Settling Time

Supply Voltage: +2.2 to +12.0 VDC

" | ‘
Excellent Return Loss v .
]

Ultra Wide Tuning Ranges
Packages: 8 x 6 to 20 x 20 mm footprint

VCO SIZE (mm) FREQUENCY

5x4 mmVCO 300 to 2.6 GHz
6 x 8 mm VCO Up to 12GHz
12.5x12.5 mm VCO Up to 12 GHz
7.6 x7.6 mmVCO Up to 12 GHz
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SAW Filters in Utility Metering
RRRERERSB>>BSSSBSIBBBEBBBEBER

Raltron SAW filters designed for center frequencies of between 315GHz and 2.45GHz with wideband and
narrowband characteristics.

Main Features: a! | é

 Center frequency range between 315MHz and 2.45GHz

* Wideband filter with a center frequency of 315.00MHz, 433.92 MHz, 460.00 MHz,
868.30 MHz, 869.00 MHz, 915.00 MHz, 942.50 MHz and 2.45 GHz

* Narrowband filters with a center frequency of 315.00 MHz, 433.92 MHz and 868.30 MHz ,

* Low insertion loss between 1.4dB and 3.3dB i

* Extensive range of operating temperatures between -45 °C and +105 °C

*Sizes: 3.8 MM x3.8mm;3mmx3mm;1.4mmx1.1mm
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RTC Modules in Utility Metering
.

In smart metering, different billings such as Time-of-Use or multi-tariff billing drive the need for a RTC (Real Time Clock).
Raltron RTC modules RTT21064 and RTT21933 ensure the high clock accuracy.

Main Features:

« Communication Interface: 1°C Bus

* Build-in 32.768 kHz TCXO and high precise temperature sensor
* Low Current Consumption: 0.5uA (Typ.)

* Frequency Stability: down to = 5ppm (Max.)

* Power Supply Voltage: 1.6V ~ 5.0V

* Operating Temperature Range: -45 °C ~ +85 °C

* Package: 3.2 x 2.5 x 1.0 mm footprint
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Antennas in Utility Metering

Raltron offers antennas solutions for the radio transmission portion of the
meter.

Raltron Stub Antenna:

Length 5 to 17 cm, straight, right angle or swivel
Frequency: ZigBee (2.45 GHz)

Wi-Fi (2.4/5 GHz)

WiMax (2.6/3.5 GHz)

Raltron Flexible PCB Antennas :

Frequency: 433/868/915 M
ZigBee (2.45 GHz)
Wi-Fi (2.4/5 GHz)
WiMax (2.6/3.5 GHz)
4800 ~ 6000 MHz
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Antennas in Utility Metering

Raltron offers antennas solutions for the radio transmission portion of the
meter.

Raltron Rigid PCB Antennas :
Frequency: 698 — 960 MHz
1710 ~ 2690 MHz

Raltron NFC Antennas :
Frequency: 13.56 MHz

Raltron Metal Antennas :
Frequency: 824 ~960 MHz
2.4 GHz
2.4~ 2.5GHz
5.18~ 5.85 GHz

2.4GHz/5GHz 2.4GHz/5GHz 9 4GHz
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RF Connectors in Utility Metering

Raltron RF connectors with low insertion loss and excellent
voltage standing wave ratio supporting the performance in
challenging environments of utility metering applications.

Raltron coax connectors with rugged and compact design
supporting for high-performance microwave systems.
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Contact

http://www.raltron.com
Raltron Electronics
10400 N.W. 331 Street
Miami, FL 33172, U.S.A.
Phone: 305 593 6033
Fax: 305 594 3973
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