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Metering System Requirements

Control & Calibration 
Varies by type of meter, compensate for small 
variations in the measuring mechanism 

 C8051F9xx Low Power MCUs

Quantitative Measurement 
Varies by meter type but includes temp sensors, flow 
sensors, shunt resistor, isolation transformer, current 
transformer, and time keeping

 C8051F9xx Low Power MCUs 
with embedded RTC

Communications 
Configure parameters in the meter and transfer stored 
data to a host via wired or wireless connection

 Si4x3x EZRadioPRO radios
ISOmodem Embedded Modems

Power Management 
Low-power and system robustness in the event of a 
primary source of energy goes down

 C8051F9xx MCUs
High efficiency PWM controller 
for AC/DC conversion

Display 
Interface to low cost and low power LCD and LED 
displays in seven-segment, alphanumeric or matrix 
format

 LCD controller capability

Synchronization 
Reliable transmission of data to central hub to enable 
data analysis and accurate billing

 Si4x3x EZRadioPRO radios
Si47xx FM Radio with RDS
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Control & Calibration  - C8051F9xx MCUs


 

Key element to metering design is ability to wake up quickly, capture 
measurements and go to sleep quickly 



 

C8051F9xx 8-bit core optimized for this environment


 

170 uA/MHz active current @ 25 MHz


 

600 nA sleep current with RTC active


 

50 nA sleep current with RTC disabled


 

25 MIPS operation with ~2μs wakeup from sleep


 

3.3 μs analog acquisition time from lowest power mode



 

Integrated battery monitoring


 

ADC can be utilized to detect battery failure and save results


 

Programmable output can supply power to other chips in the system (i.e. radio)



 

Multiple internal clock sources


 

Multiple clock sources allow optimal clock planning for lowest power operation 



 

Integrated real-time clock with programmable alarm 


 

Provides versatile mechanism for scheduling events

Presenter
Presentation Notes


The F900 family of MCUs has been architected for low power in all operating modes: the low power sleep mode, the fast wake up and analog measurement mode, and the active mode.  Each of the technology choices or features integrated into the device have been made to optimize the performance in one or more of the operating modes. In low power mode, the C8051F9xx typical power consumption is 50 nA.  The device can wake from this ultra-low power sleep mode and be operating at 25 MHz in 2 us.  At this point, by employing the internal voltage reference with fast wake-up on the C8051F9xx, the ADC can be ready to perform a measurement in 1.7 us.  This compares to the MSP430 that require an external capacitor, and take up to 17 ms to settle.  That is 10,000 times longer than the C8051F9xx.  That means that the C8051F9xx can wake up, settle, and execute almost 0.5 million code instructions before the competitive device has settled out.  



As with all of our other MCUs, the F900 includes a precision 24.5 MHz oscillator, it also includes a low power 20 MHz oscillator.  For customers that do not require the accuracy of the precision oscillator, they can use The low power oscillator consumes 100 uA, compared to the 300 uA of the precision oscillator.
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Communication - Wireless


 

Most residential and industrial meters use short 
range wireless connectivity to send data to an 
aggregator


 

EZRadioPRO™

 

receivers and transceivers are ideal 
for this application



 

Robust link performance ― increased data 
reliability


 

Greatest sensitivity, programmable up to 20 dBm


 

Industry-leading link budget (138 dBm)



 

Simplified system design ― key features are built in


 

Simplified BOM and low operating currents


 

Integrated high-performance power amplifier and 
low-noise amplifier



 

Increased communication range ― more than 3km


 

Built-in antenna diversity algorithm 


 

Packet handler, wake timer, low-battery detect 
enable additional features.

EZRadioPRO™ 
Short Range Wireless ICs

Presenter
Presentation Notes
Silicon Labs provides the industry's highest performing radio on the market, addressing the metering customer’s needs for extended range, enhanced features, and reduced system cost.

Optimized and embedded high power PA and high sensitivity LNA – offer extended ranges and simplified board design 

Designed to simplify the BOM and reduce system current consumption; removes the complexity and cost of designing an off-chip PA and LNA for high performance applications.  The EZRadioPRO transmit current consumption is the lowest in the industry.  Coupled with ultra-low standby current consumption and fast wake times, a system built with EZRadioPRO offers extended battery life in demanding high-performance applications.

Onboard features such as antenna diversity, packet handlers, wake up timers and low battery detection are available and configured with the radio via an SPI interface
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EZRadioPRO Simplifies Wireless Design

Presenter
Presentation Notes
EZRadioPRO radios have been adopted by metering customers due to the ability to meet all of their wireless design challenges. 

Extended Range

Many customers choose to use RF over wired or infrared because they want a longer range or operation where line of site is an issue.  As more applications are being deployed range and data robustness requirements are continuing to increase. Silicon Labs’ EZRadioPRO offers an industry leading sensitivity of -118dBm and output power of up to +20dBm, competitive solutions typically only deliver up to +10dBm and in order to compete have to use poorly optimized external PAs.  These external PAs usually result in current consumption of > 150mA. This level of current draw is not desirable for battery applications.  



Increased Battery Life

EZRadioPRO has integrated PAs that were optimized to work with its core radio function, and as such deliver +20dBm while consuming only 80mA; approximately half the current of external PA’s with similar output power. When EZRadio operates at lower power levels, its design allows it to consume lower power than that of competitor products. Eg. 25mA @ +13dBm compared to a lead competitor which uses 32mA @ only +10dBm. 



Power consumption while the radio is operating is important, however many RF products spend the majority of their time asleep.  The current consumption during sleep periods can greatly impact the overall battery life. EZRadioPRO has a extremely low sleep mode current of only 50nA, many competitive solutions start at 400nA but can be as excessive as 9uA. The EZRadioPRO products also offer multiple modes of operation where individual blocks and peripherals may be switched to an active or power saving mode depending on the operating state. Blocks that may be configured in this way include digital, SPI, Osc, XTAL, PLL PA and the receive chain



Link Robustness

Environmental factors such as multipath/fading and moving RF nodes effect range and can impact current consumption. An embedded antenna diversity algorithm helps customers recover from these loss effects – later in this presentation we will talk more on this topic.
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Reduced MCU Loading

When using EZRadioPRO the MCU is freed up to 
support customer specific processing requirements

Competitive System Solutions



 

Larger MCU memory requirement


 

MCU awake to poll memory—more current


 

ADC required for temp/battery sensor detect



 

Reduced performance and battery life, cost, 
complicated design

EZRadioPRO System Solution



 

Reduced MCU memory requirement


 

MCU asleep while MCU qualifies data


 

Integrated ADC, temp sensor, battery 
detect



 

EZRadioPRO improves performance, 
reduces current and cost, eases design

Presenter
Presentation Notes
Even more compelling is the combination of the EZRadioPRO with our F900 MCU.  In combination, the radio and MCU create additional system and power efficiencies. 



Reducing the MCU loading

By integrating advanced functions on to the radio rather than requiring an external MCU to run radio housekeeping tasks reduces the MCU loading which reduces the MCU cost. Additionally by moving these functions on to the radio enables simpler MCU coding and allows the MCU to remain in sleep mode longer, waking only to service the actual product application. The MCU is also freed up to support customer specific processing requirements. 
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Increased Battery Life



 

EZRadioPRO power saving features:


 

Multiple sleep modes support the most 
energy efficient configuration



 

Reduced Tx current consumption


 

Reduced wasted current during fast startup


 

Embedded functionality reduces 
MCU burden



 

F9xx power saving features:


 

Integrated dc-dc converter powers MCU 
and EZRadioPRO



 

Fast startup times


 

Ultra low power sleep and active 
mode currents



 

MCU can sleep for up to 36hrs with 
no intermediate wake-up events



 

Combination = lowest power solution

Presenter
Presentation Notes
Speaker Notes

gas and water meters in particular require extended battery life, in some cases up to 15 years. Silicon Labs ability to deliver a communications solution in the EZRadioPRO and the F900 that dramatically improves battery life is a killer combination.

Fast startup times

The F9xx family can run at 25MHz using only 170uA/MHz while the main low power competitor can only run up to a maximum of 13MHz across the available voltages while using nearly 400uA/MHz.

The F9xx family can sleep without loosing time for 36hrs whereas the leading competitor needs to wake every 2 seconds due to the small RTC counter. The reason: SiLabs has a 24bit register, when working off a 32kHz clock; 2 to the power of 24 = 36hrs. TI has a 16 bit register, when working off a 32kHz clock; 2 to the power of 16 = 2 seconds.
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Complete Smart Metering IC Provider


 

Broad portfolio of products ideal for 
intelligent metering


 

Ongoing strategic investment in 
metering market


 

Products optimized for power and 
performance


 

Industry leading power/ performance 
ratio


 

Backed by comprehensive tools 
and support


 

Software, reference designs and 
configuration tools

Presenter
Presentation Notes
Silicon Labs is a strategic supplier to metering vendors.  We have the product portfolio and technology roadmap to meet next generation AMR requirements – today.



www.silabs.com
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