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n this article we will discuss the common methodology

and various benchmarks that are frequently used

in the industry to show microcontroller (MCU)
power performance. In the MCU market space power
requirements vary greatly. Some applications will need a
MCU device that performs best (current consumption and
wakeup time) when off or mostly in the lowest possible
power mode — think pulse oximeter or glucose meters.
On the other hand there are applications where devices
need really efficient active current for an ‘always on’ type
application such as listening for sensor data. The focus
of this article will be on the segment of MCUs that need
active current consumption and how these are measured
and benchmarked.

Microcontroller datasheets are a wonderful source for
good ole’ factual reliable engineering information, like
peripheral interface timing, Vih, Vil threshold levels and all
that malarkey! But all datasheets have caveats as well.
For example ‘equivalent to CoreMark code’ does not
mean ‘CoreMark’ code or maybe more obvious - “current
consumed while executing from internal SRAM” is not
the same as “from Flash” — so make sure that you are
comparing apples to apples! Pay attention to footnotes
and other subtle hints on the true source of the data
being presented. Probably best to read it at least twice.

Benchmark Tools

While(1) One could argue that this is not a benchmark

at all due to the simplicity and lack of code/algorithm. It

is the most basic datasheets active current consumption
number. Some vendors quote running from Flash and/

or SRAM with various permutations of clocks on or off,
PLL and so on. Can it really tell you something? Maybe or
maybe not! Since it is not a ‘standard’ vendors will quote
this number with conditions that ‘massage’ the result.

Fibonacci Fibonacci code is executed on the MCU and
the active current consumed is measured — simple! Atmel
and recently NXP are using this ‘algorithm’ to benchmark
active current performance. What does this code do
exactly? Simply it adds the 2 previous numbers together
to get the next number. And soon. 1. 1. 2. 3. 5. 8. 13.
21. 34. 55. 89. 144... This is not a very sophisticated
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routine and probably not something that exercises much
of the core instruction set and hardware that other
benchmarks accomplish. Nevertheless it is a bit better
than a While(1). Of course when comparing devices with
the same core it has some comparison merit.

Dhrystone Dhrystone was developed back in the 80s
to benchmark CPUs. It is older and has somewhat been
superseded by the newer CoreMark Benchmark. The
common metric report for Dhrystone is DMIPS.

Dhrystone does not support any floating point operations
in the test suite — this is covered by Whetstone
benchmark. Dhrystone has some weaknesses that

are widely published. Major portions of Dhrystone are
susceptible to a compiler’s ability to optimize the work
away. That said CoreMark can also be subject to
Compiler trickery!

Dhrystone is still commonly seen in MCU promotional
literature. ARM frequently use it to show their core
performance — but do not expect to always match ARMs
Core Dhrystone numbers with MCUs using the same ARM
core! Also the compiler settings and compiler used when
creating this Benchmark code will greatly influence the
results.

CoreMark This has become an Industry standard for
benchmarking MCU active current. NXP has been one

of the advocates of the CoreMark benchmark. In all the
recent DS releases CoreMark performance and the way

it was achieved is detailed. On the recent LPC54102
launch an Application note with step by step instructions
is available that helps customers recreate the excellent
CoreMark numbers the part can truly achieve. CoreMark
benchmark also supports a Floating point option for those
devices that have such hardware support.

Some would argue that CoreMark is now the subject of
compiler wars, this may be true, however if a customer
uses the same IDE and compiler version for benchmark
they can compare two competing devices — this assumes
the IDE vendor does not show a preference to a particular
device! The CoreMark rules state that the compiler and
settings should be disclosed with the number.
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Results for 32-bit ARM
Cortex-M4F/ MO+ microcontroller

CoreMark Score

Conditions Typ Parameters Parameters Detail

ARM Cortex-M4F in active mode; ARM Cortex-MO0+ in sleep mode, CoreMark code executed from SRAM,

[1] Clock source 12 MHz IRC. PLL disabled.

Tamb = 25°C, VDD = 3.3V

CCLK = 12 MHz 2.6 lterations/MHz (11 [3] 41 5] [2] Clock source 12 MHz IRC. PLL enabled.
CCLK =48 MHz 2.6 Iterations/MHz [2] 3] [4] [5] [3] Characterized through bench

CCLK = 84 MHz 2.6 Iterations/MHz 2] [3] (4 5] measurements using typical samples.
CCLK =100 MHz 2.6 lterations/MHz [2] [3] [4] [5] [4] Compiler Settings: Keil UViSiOﬂ v.5.12,

optimization level 3, optimized for time on.

ARM Cortex-M4F in active mode; ARM Cortex-MO0+ in sleep mode, CoreMark code executed from flash,

L9 =BG MED R &I 5] SRAMO and SRAM1 powered, SRAM2

CCLK = 12 MHz, 1 system clock 2.6 lterations/MHz [1] [3] [4] [6] powered down.
CCLK = 48 MHz, 3 system clock 2.4 Iterations/MHz [2] 3] [4] [6] 6] See the FLASHCFG register in the
CCLK = 84 MHz, 4 system clock 2.3 Iterations/MHz 2] 3] [ 6] LPC5410x User Manual for system clock

flash access time settings.

CCLK = 100 MHz, 5 system clock 2.2 Iterations/MHz [2] 3] [4] [6]

Current Consumption

Conditions Typ Parameters

ARM Cortex-M4F in active mode,ARM Cortex-MO0+ in sleep mode, CoreMark code executed from SRAM,

Tamb = -40 °C to +105 °C, Unless otherwise specified: 1.62 V <= VDD <= 3.6 V, DD, supply current

COLK = 12 MHz 1.5 mA 2] [4] [6]
CCLK = 48 MHz 4.8 mMA [3] 4] [6]
CCLK = 84 MHz 7.9mA [3] 4] [6]
CCLK = 100 MHz 9.9mA [3] 4] [6]

ARM Cortex-M4F in active mode,ARM Cortex-MO0+ in sleep mode, CoreMark code executed from flash,

Tamb = -40 °C to +105 °C, Unless otherwise specified: 1.62 V <= VDD <= 3.6 V, DD, supply current

CCLK = 12 MHz, 1 system clock 1.9 mA [2] 4] [6]
CCLK = 48 MHz, 3 system clock 5.7 mA [3] 4] [6]
CCLK = 84 MHz, 6 system clock 8.8 A [3] [4] [6]
CCLK = 100 MHz, 7 system clock 10.7 mA [3] [4] [6]

Current Consumption Running Fibonacci

Conditions Typ Parameters

ARM Cortex-M4F in active mode, Cortex-MO0+ in sleep mode, CoreMark code executed from SRAM,

Tamb = -40 °C to +105 °C, Unless otherwise specified: 1.62 V <= VDD <= 3.6 V, DD, supply current

CCLK = 12 MHz 1.7 mA 2] 4] [5)
CCLK = 84 MHz 8.0 mA [3] [4] 9]
CCLK = 96 MHz 9.4 mA [3] [4] 9]

ARM Cortex-M0+ in active mode, Cortex-M4F+ in sleep mode, CoreMark code executed from flash,
Tamb = -40 °C to +105 °C, Unless otherwise specified: 1.62 V <= VDD <= 3.6 V, |DD, supply current

CCLK = 12 MHz, 1 system clock 1.5mA [2] [4] [5]
CCLK = 48 MHz, 3 system clock 6.2 mA [3] [4] [5]
CCLK = 84 MHz, 6 system clock 7.2mA [3] 4] [B]
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The CoreMark benchmark and the EEMBC consortium
address some of the aforementioned Dhrystone
weaknesses. It is simple, yet sophisticated, easily ported
in minutes, comes with comprehensive documentation
and run rules. The C code is hosted and downloadable for
free from EEMBC website.

Care should be taken, optimum settings, code partition
and scattering loading and MCU architecture can greatly
influence the CoreMark number. For example on the
LPC54102 device there is an AHB Matrix with various
masters and slaves. The SRAM blocks are slaves as is the
Flash. Code and data can be scattered loaded in such a
manner to reduce contention. This could be viewed as
cheating but really it is not. It is the best utilization of the
hardware memory architecture to optimize performance,
which can also be applied to real world applications.

It should be also mentioned that the best CoreMark
number does not occur at the same time as the best uA/
MHz — some specmanship! Flash wait states, prefetch
and Flash on/off also have an influence and these items
can be adjusted to suit the particular application and
power requirements.

Conclusion

The best way to determine if a particular MCU fits the bill
with respect to performance (current consumption and
processing) is to write your own application code, debug,
optimize and then measure! MCU vendors use many
ways to report active current on their datasheets, each
method has some advantages and some disadvantages,
simplicity versus complexity. Reviewing a combination

of these Benchmarks data points is a good approach.
Engineers should pay attention to the finer details when
comparing devices.

Benchmarking Low-Power
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NXP is driving innovation in the automotive, identification
and mobile industries, and in application areas including
wireless infrastructure, lighting, healthcare, industrial,
consumer tech and computing. See our entire NXP
offering at newark.com/nxp »

LPC54100 SERIES MICROCONTROLLERS »

Ultra-Low-Power Microcontrollers for “Always-On”

Sensor Processing Applications. The industry’s most

energy efficient solution for sensor processing tasks. One
ultra-low power MCU handles: sensor listening, aggregation,
fusion, and communication.

Manufacturer Part No. Newark Part No.

LPC54101J256BD64 93X3698

LPC54101J512BD64 93X3700

LPC54102J256BD64 93X3702

LPC54102J512BD64 93X3704

OoM13077 26Y5232

OM13078 26Y5233
ESD DIODES »

Safeguard your design, protect your board! NXP’s comprehensive
range of advanced ESD protection, Common-Mode and EMI
filtering and TVS devices can help you with circuit protection.

BIPOLAR TRANSISTORS p

NXP provides best in class power bipolar transistors, small signal
bipolar transistors including a Small Signal range, and a host of RF
wideband transistors.

MOSFETS »

NXP’s advanced MOSFET solutions deliver a wide range of general
purpose and dedicated power MOSFET solutions.

ZENER DIODES »

You're sure to find the perfect NXP part for your needs from Newark
element14’s comprehensive selection of electrical parameter,
package and configuration options.

RECTIFIERS »

NXP offers an extensive portfolio of Rectifiers with outstanding
performance in various packages to fit every application.
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newark.com/
semiconductors-ics »

Check out our huge selection of low power MCUs and more.
Browse the sample below of the latest low power devices from
Analog Devices, Keysight Technologies, Microchip & Atmel.

ANALOG
DEVICES

ADIS16445 SIX DEGREES OF FREEDOM ISENSOR(R)
MEMS INERTIAL MEASUREMENT UNIT AND DEV TOOL p

The ADIS16445 provides a simple, cost-effective method for
integrating accurate, multi-axis inertial sensing into industrial
systems, especially when compared with the complexity and
investment associated with discrete designs.

7 PDF

Manufacturer Part No. Newark Part No.

ADIS16445/PCBZ 47W4399

ADIS16445AMLZ 47W4400

ADXL362: MICRO-POWER, 3 AXIS +2 G/x4 G/x8 G
DIGITAL OUTPUT MEMS ACCELEROMETER AND
EVALUATION BOARD »

Manufacturer Part No. Newark Part No.

ADXL362BCCZ-RL7 47W0478
ADXL362BCCZ-RL7 43W5526
EVAL-ADXL362Z 47W5939

ADXL377: 3 AXIS HIGH G ANALOG MEMS
ACCELEROMETER AND EVALUATION BOARD »

Small, thin and low power. A complete 3-axis accelerometer with
signal-conditioned voltage outputs.
7 poF

Manufacturer Part No. Newark Part No.

ADXL377BCPZ-RL7 47W3886

EVAL-ADXL377Z 45W8180

AD7414: SMBUS/I2C DIGITAL TEMPERATURE SENSOR »

A complete temperature monitoring system in a 6-pin SOT-23
package with SMBus Alert and over temperature pin.

| N
Manufacturer Part No. Newark Part No. 5 |
PDF

AD7414ARTZ-1REEL7 67W3171
AD7414ARMZ-0 12M8797
AD7414ARTZ-0500RL7 59K4780

AD7414ARTZ-0500RL7 19M8839

Call Us at 1.800.463.9275
or Visit newark.com

ADT 7302: +2°C ACCURATE, MICROPOWER
DIGITAL TEMPERATURE SENSOR »

A complete temperature monitoring system available in SOT-23
and MSOP packages.

Manufacturer Part No. Newark Part No.

ADT7302ARTZ-500RL7 99W6455

ADT7302ARTZ-REEL7 67W2737

ADT7420: +0.25°C ACCURATE,

16-BIT DIGITAL 12C TEMPERATURE SENSOR »

A high accuracy digital temperature sensor offering breakthrough
performance over a wide industrial range.

Manufacturer Part No. Newark Part No.

ADT7420UCPZ-R2 66W1259

ADT7420UCPZ-R2 64W2556

ADXL350: 3 AXIS +1G /+2G/+4G/+8G DIGITAL
ACCELEROMETER AND EVALUATION BOARD »

A small, thin, low power, 3-axis accelerometer with high resolution
(13-bit) and selectable measurement ranges up to +8 g

Newark Part No.
47W3885

Manufacturer Part No.

ADXL350BCEZ-RL7

| EVAL-ADXL350Z | 47W5938 |

ADXL375: 3AXIS +200 G DIGITAL MEMS
ACCELEROMETER »

A small, thin, 3-axis MEMs accelerometer that provides low power
consumption and high resolution measurement up to +200 g

< pDF

Newark Part No.
06X4785

Manufacturer Part No.

ADXL375BCCZ

KEYSIGHT

TECHNOLOGIES

B2980A SERIES FEMTO/PICOAMMETER AND
ELECTROMETER/HIGH RESISTANCE METER »

The world’s only graphical Picoammeter/Electrometer that can
confidently measure down to 0.01 fA and up to 10 PQ
< pDF

Manufacturer Part No. Newark Part No.

B2981A 82X2280
B2983A 82X2281
B2985A 80X3003
B2987A 82X2282
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@ MICROCHIP

BROWSE THIS SAMPLE OF LOW POWER
MICROCONTROLLERS WITH NANOWATT
XLP TECHNOLOGY »

Manufacturer Part No. Newark Part No. & N
PDF

PIC12F1840-E/MF 13T4702
PIC12F1840-I/P 13T4706
PIC16F1454-I/P 53W9623
PIC16F1455-/ML 83T7198
PIC16F1519-I/MV 91R3017
PIC16F1519-I/P 91R3018
PIC16F1527-I/MR. 23T3099
PIC16F1613-I/P 17X9248
PIC16LF1902-1/SO 91R3067
PIC18F13K22-I/ML 07P9663
PIC18F13K22-I/P 07P9664
PIC18F13K50-I/P 77TM3098
PIC18F14K22-E/ML 07P9670
PIC24F04KA201-I/MQ 08R2006
PIC24F04KL101-1/SO 6471082
PIC24F08KA101-I/MQ 6576698

Atmel

HIGH PERFORMANCE, LOW POWER, AVR®
MICROCONTROLLERS & DEV KITS »

Manufacturer Part No. Newark Part No.

AT32UCSL-EK 68T4599 I:I
AT32UC3L064-AUT 68T4626

AT32UC3A3-XPLD 68T4493 I:I
AT32UC3C-EK 68T4564
AT32UC3A0256-ALUT 68T4474
AT32UC3A0512-ALUT 68T4481
AT32UC3A1128-AUT 68T4486
AT32UC3A1512-AUT 68T4491
AT32UC3A3256-ALUT 68T4503
AT32UC3A3256-CTUT 68T4505
AT32UC3B0256-A2UT 6874538
AT32UC3B0512-A2UT 6874542
AT32UC3B064-A2UT 6874547
AT32UC3B1256-AUT 68T4555
AT32UC3C0512C-ALZR 87W8129

element14

DESIGN CENTER

BETA

NEW! Live chat on product pages!
Search by part number and keyword.

P I ey

T514% 1

START HERE >

Research > Design > Production

For a huge selection of ARM-based
Development Kits, Evaluation Boards,
Emulation & Debugging Tools, IDEs &
Compilers and Operating Systems &
Stacks, visit our new Design Center.

element14.com/designcenter »
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http://www.newark.com/jsp/search/productListing.jsp?SKUS=68T4599,68T4626,68T4493,68T4564,68T4474,68T4481,68T4486,68T4488,68T4491,68T4503,68T4505,68T4508,68T4538,68T4542,68T4547,68T4555,68T4570,68T4582,87W8129?ICID=Feb_eBook-In_house
http://www.element14.com/community/servlet/JiveServlet/downloadBody/54405-102-1-273154/Microchip.Selection_Guide_1.pdf?ICID=Feb_eBook-In_house
http://www.element14.com/community/videos/5819/l/atmel-avr-uc3l--bringing-picopower-to-32-bit-microcontrollers?ICID=Feb_eBook-In_house
http://www.element14.com/community/videos/5842/l/introducing-atmel-studio-6-two-architectures-one-studio?ICID=Feb_eBook-In_house
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Check out the latest
technology in PLCs »

/A CROUZET
F AUTOMATION

EM4 REMOTE PLCS »

The smallest and easiest way to remotely manage equipment.

Manufacturer Part No. Newark Part No.

| A brand of

CUSTOM SENSORS & TECHNOLOGIES

88980162 83X6181
88980170 83X6198
88980185 83X6182
88981103 83X6183
88981104 83X6184
88981106 83X6185
88981107 83X6186
88981113 83X6187
88981114 83X6188
88981116 83X6189
88981117 83X6190
88981163 83X6191
88081154 83X6192
88981156 83X6193
889811567 83X6194
88982213 83X6195
88982214 83X6196

@ AlphaWire

Cables you trust. Service you deserve.

ECOCABLE MINI »

Design smaller, lighter devices with EcoCable Mini. Up to 32%
smaller and 44% lighter than PVC. 92% lower out-gassing than
standard PVC. Hallogen free and 100% recyclable!

Newark Part No.
86X1260

Manufacturer Part No.

78122SL005

HEAT SHRINK TUBING »

Designed for eco-sensitive applications requiring low out-gassing.

Low smoke, zero halogen polyolefin, low water absorbtion. Used
for wide temperature ranges.

Manufacturer Part No. Newark Part No.

F221L1/8 BK0O0O2 78X5800
F221L.3/16 BKOO4 78X5801
F221L.3/32 BK002 78X5802
F221L.3/8 BKOO4 78X5804

Call Us at 1.800.463.9275
or Visit newark.com

Scfelder

PLC CONTROLLERS & ACCESSORIES »

Best-in-class performance! Requires minimal installation and offers
tremendous versatility. Connect a simple remote operator panel for
instant maintenance and machine visualization.

Manufacturer Part No. Newark Part No.

TM221C16T 84X5871
TM221M16R 84X5881
TM221M16TG 84X5884
TM221ME16RG 84X5877
TMC2HOIS01 84X5860
TMC2PACKO1 84X5861
TM221C16R 84X5870
TM221C24R 84X5872
TM221CE16R 84X5864
TM221CE16T 84X5865
TM221CE24R 84X5866
TM221CE40R 84X5868
TM221M16T 84X5883
TM221ME16R 84X5876
TM221ME32TK 84X5880

NIDEC

SMARTAXIS, THE NEW GENERATION OF PLCS »

In stock now! Provides unique features and advanced functions for
applications requiring limited I/0. Equipped with features you can’t
find in competitors such as 10A relay contacts, integrated analog
inputs and embedded smart LCD/keypad.

Manufacturer Part No. Newark Part No.

FT1A-H12RC 72W3983
FT1A-B12RC 72W3969
FT1A-H12RA 72W3982
FT1A-B12RA 72W3968
FT1A-H24RC 72W3985
FT1A-B24RC 72W3971
FT1A-H24RA 72W3984
FT1A-PC1 73W9261
FT1A-PC2 73W9262
FT1A-PM1 73W9264
FT9Z-1D3PN05 73W9267
FT9Z-1A01 73W9266
FT9Z-1T09 73W9269
HGOZ-4K2PN04 73W9272
HG9Z-XU1PN05 73W9271



http://www.newark.com?ICID=Feb_eBook-In_house
http://www.newark.com/industrial-computing-plcs?ICID=Feb_eBook-In_house
http://www.newark.com/industrial-computing-plcs?ICID=Feb_eBook-In_house
http://www.newark.com/jsp/search/productListing.jsp?SKUS=83X6181,83X6198,83X6182,83X6183,83X6184,83X6185,83X6186,83X6187,83X6188,83X6189,83X6190,83X6191,83X6192,83X6193,83X6194,83X6195,83X6196&ICID=Feb_eBook-In_house
http://www.newark.com/jsp/search/productListing.jsp?SKUS=83X6181,83X6198,83X6182,83X6183,83X6184,83X6185,83X6186,83X6187,83X6188,83X6189,83X6190,83X6191,83X6192,83X6193,83X6194,83X6195,83X6196?ICID=Feb_eBook-In_house
http://www.newark.com/jsp/search/productListing.jsp?SKUS=86X1260&ICID=Feb_eBook-In_house
http://www.newark.com/jsp/search/productListing.jsp?SKUS=86X1260?ICID=Feb_eBook-In_house
http://www.newark.com/jsp/search/productListing.jsp?SKUS=78X5800,78X5801,78X5802,78X5804&ICID=Feb_eBook-In_house
http://www.newark.com/jsp/search/productListing.jsp?SKUS=84X5871,84X5875,84X5881,84X5882,84X5884,84X5877,84X5879,84X5860,84X5861,84X5862,84X5870,84X5872,84X5873,84X5874,84X5864,84X5865,84X5866,84X5867,84X5868,84X586,84X5883,84X5885,84X5876,84X5878,84X5880,84X5851,84X5852,84X5854,84X5856,84X5857,84X5858,84X5859,84X5863&ICID=Feb_eBook-In_house
http://www.newark.com/jsp/search/productListing.jsp?SKUS=84X5871,84X5875,84X5881,84X5882,84X5884,84X5877,84X5879,84X5860,84X5861,84X5862,84X5870,84X5872,84X5873,84X5874,84X5864,84X5865,84X5866,84X5867,84X5868,84X586,84X5883,84X5885,84X5876,84X5878,84X5880,84X5851,84X5852,84X5854,84X5856,84X5857,84X5858,84X5859,84X5863?ICID=Feb_eBook-In_house
http://www.newark.com/jsp/search/productListing.jsp?SKUS=72W3983,72W3969,72W3982,72W3968,72W3985,72W3971,72W3984,72W3970,72W3986,72W3972,72W3987,72W3973,72W3988,72W3974,72W3990,72W3976,72W3992,72W3978,72W3989,72W3975,72W3991,72W3977,72W3995,72W3993,72W3994,72W3981,72W3979,72W3980,73W9261,73W9262,73W9263,73W9264,73W9265,73W9267,73W9268,73W9266,73W9269,73W9270,73W9272,73W9271&ICID=Feb_eBook-In_house
http://bcove.me/h8naa5xg?ICID=Feb_eBook-In_house
https://www.youtube.com/watch?v=MNtWvMmJv2Q&feature=youtu.be
http://youtu.be/1xHCWAAjkPU

Oscilloscopes redefined.

We've improved on the proven. The new Keysight 3000T Models

Keysight 3000T X-Series*  Leading Competitor**

oscilloscope is the next-generation of the InfiniiVision

. o . . . Bandwidth 100 MHz-1 GHz 100 MHz-1 GHz
X-Series. With its zone touch triggering, you can trigger
on any signal in just two steps. So you can isolate a signal Update Rate  Uncompromised TM wfms/s  Up to 280K wfms/s
in seconds—much faster than with any competing scope. Touch Screen  8.5-inch Capacitive No
The 3000T is also a 6-in-1 instrument. Along with your ZoneTouch  Yes No
oscilloscope, you can get an MSO, WaveGen function Triggering
generator, protocol analyzer, DVM and counter. Get in touch Sample Rate 5 GSa/s 2.5 GSa/s (>=500 MHz)

with the future of scopes. Take the Trigger Challenge today.

Take the Trigger Challenge at:
www.keysight.com/find/scopetriggerchallenge

USA: 800 829 4444  CAN: 877 894 4414

© Keysight Technologies, Inc. 2015
* Refer to Keysight document 5992-0140EN for product specs, and 5989-7885EN for update rate measurements:
** Competitive oscilloscopes are from Tektronix publication 48W-30020-3

5 GSa/s (1 GHz)

KEYSIGHT

TECHNOLOGIES

Unlocking Measurement Insights


http://www.keysight.com/find/scopetriggerchallenge
http://www.newark.com/3000T?ICID=Feb_eBook-In_house
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Panasonic Bluetooth®

Panasonic Electronic Components provides powerful,
highly flexible, cost effective RF Modules for a wide
variety of wireless Personal Area Network (PAN)
applications. New extended range products and small
footprints combined with network firmware flexibility
make Panasonic an industry leader in the development
of cutting edge RF Module technology with over 100
different module choices!

newark.com/panasonic-bluetooth »

BLUETOOTH® CLASSIC »

Bluetooth Classic, formerly known as Bluetooth and Bluetooth
EDR, is a networking standard designed to meet IEEE 802.15.1
and administered by the Bluetooth Special Interest Group (BT SIG).
By far it is the most prolific wireless standard today adding over
1,000,000 nodes to the network every day, in cell phones, PC'’s,
consumer and medical electronics applications and many more.

Manufacturer Part No. Newark Part No.

ENW-89841A3KF 04X2952

ENW-89829C2KF 49W8296
ENW-89829A2KF 49W8295
EVAL_PAN1555-SPP/HDP 62W4322
EVAL_PAN1322 62W4319
ENW-89815A3KF 64W2462
ENW-89829C2KF 64W2467

Call Us at 1.800.463.9275
or Visit newark.com

BLUETOOTH® SMART READY »

Panasonic Multi Mode RF Modules require only 85.5 mm2,
including antenna, of board area; 80% less than any multi-
module or device design; all while reducing costs associated with
incorporating two wireless technologies. These modules have
been designed to be 100% pin compatible with other members of
the PAN13xx family. This unique design feature enables designers
to seamlessly transition between Bluetooth Classic, Low Energy
and ANT&trade; enabled modules, addressing larger markets and
providing migration paths to circumvent obsolescence.

Manufacturer Part No. Newark Part No.

ENW-89823A2KF 49W8292
ENW-89823C2KF 49W8293
ENW-89837A3KF 64W2471
EVAL_PAN1323ETU 62W4321
EVAL_PAN1026 11X2764
ENW-89842A2KF 64W2478
EVAL_PAN1323 62W4320

BLUETOOTH® LOW ENERGY »

Bluetooth Low Energy is designed to reduce power consumption.
It can be put into a sleep mode and only activates for event
activities such as sending data to a gateway, PC or mobile

phone. Furthermore, the maximum power consumption is less
than 15 mA and the average power consumption is about 1 pyA.
The foundations of low energy consumption are short messages
and establishing very fast connections (few ms). Using these
techniques, energy consumption is reduced to a tenth of a Classic
Bluetooth unit. Thus, a small coin cell — such as a CR2032 - is
capable of powering a device for up to 10 years of operation.

Manufacturer Part No. Newark Part No.

ENW-89846A1KF 51X2287

ENW-89820A3KF 43W5821
ENW-89820A1KF 49W8291
ENW-89835A3KF 64W2469
EVAL_PAN1720BR 62W4324
EVAL_PAN1720 62W4323
EVAL_PAN1740 49X8755

ENW-89820A1KF 01X1611

ENW-89820A3KF 64W2463
ENW-89835A1KF 64W2468
ENW-89835A1KF 49W8298



http://www.newark.com?ICID=Feb_eBook-In_house
http://www.newark.com/panasonic-bluetooth?ICID=Feb_eBook-In_house
http://www.newark.com/panasonic-bluetooth-classic?ICID=Feb_eBook-In_house
http://www.newark.com/panasonic-bluetooth-smartready?ICID=Feb_eBook-In_house
http://www.newark.com/panasonic-bluetooth-smartready?ICID=Feb_eBook-In_house
http://www.newark.com/panasonic-bluetooth-lowenergy?ICID=Feb_eBook-In_house
http://www.newark.com/panasonic-bluetooth-lowenergy?ICID=Feb_eBook-In_house

Try TI’s Latest Ultra-Low-Power
Solutions for Your Next Design

When it comes to your battery-powered or energy-harvesting applications, it’s all about size, cost and longer
operating life — all while running on the lowest power. Check out two of TI’s latest ultra-low power solutions that
help meet your design requirements and more.

TPS82740 MicroSiP™
DC/DC step-down module

Industry’s smallest and lowest power solu-
tion for battery-powered devices

] o The TPS82740 extends the battery operating life
The high-efficiency TPS61291 ultra-low-power boost of your wearable medical, healthcare, fitness, loT,
converter extends the operating life for industrial, home industrial metering and personal electronics applica-

loT and wearable applications. Its flexible architecture tions. It also shrinks your BOM space and cost with
offers the best ultra-low quiescent current and features its solution size of <7mm2 and eliminates all external

, .
to meet today’s customer requirements. components.

TPS61291
Ultra-low-power boost converter

Get up to 20 years of operation for
industrial, loT and home applications

¢ 15-nA operating quiescent current
in bypass mode

e 200-mA/3.3-V output @ 1.8V VIN

360-nA quiescent current
Solution size of <7mm2
Up to 200-mA current

e Minimum operating input voltage 0.9 V ¢ Up to 95% efficiency
Sample now! Sample now!
www.newark.com/tps61291 www.newark.com/tps82749

wip TEXAS INSTRUMENTS

The platform bar, MicroSiP and DCS-Control are trademarks of Texas Instruments. All other trademarks are the property of their respective owners.
© 2015 Texas Instruments


http://www.newark.com/texas-instruments/tps61291drvt/dc-dc-conv-boost-3-3v-3v-2-5v/dp/94X2978?ost=tps61291?ICID=Feb_eBook-In_house
http://www.newark.com/Search?catalogId=15003&langId=-1&storeId=10194&st=tps82740&ICID=Feb_eBook-In_house
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Panasonic Polymer Capacitors

Panasonic Electronic Components offers wider range of
polymer and hybrid capacitors. Small in Size, Robust in
Design, Panasonic Polymer capacitors can be designed
into the most demanding applications featuring:

= Ultra Low ESR

= Small Size

= High Ripple Current

= High Endurance Based on Temperature De-Rating
= Relatively Safer Short Circuit Mode Over

Tantalum Capacitors

newark.com/panasonic-capacitors »

0OS-CON™ ALUMINUM-POLYMER CAPACITORS »

Panasonic OS-CON Aluminum Polymer Capacitors use high
conductive polymers and aluminum to offer low ESR (down to
5mQ), excellent noise reduction and ripple current capabilities.
The OS-CON series offer a long life span and minimal changes
in ESR throughout the entire rated temperature range as well

as voltages from 2.5 to 100V, while capacitances run from 3.3
to 2700uF. The OS-CON Aluminum-Polymer Solid Capacitor
product line consists of several series (SVP, SVPC, SVPF, SVPE,
SEP, SEPC, and SEPF Series).

Manufacturer Part No. Newark Part No.

10SVP10M 97W9263
2SEPC560MZ+TSS 98W0401
16SVP82M 98W0240
6SVPC220M 98W0933
16SVP22M 98W0231

Call Us at 1.800.463.9275
or Visit newark.com

POSCAP™ TANTALUM-POLYMER SOLID CAPACITORS »

Panasonic POSCAP Tantalum-Polymer Solid Capacitors use

a sintered tantalum anode and a proprietary high conductivity
polymer for a cathode. This innovative construction and processing
offer stable capacitance at high frequency and temperature,

with the lowest ESR level in polymer tantalum technology. The
POSCAP product line spans several series of Solid Electrolyte Chip
Capacitors which include the TPE, TQC, TPF, TPSF, TPB, TPC,
TPG, and TPU Series. This product line is ideal Chip Capacitor for
digital, high-frequency devices and more.

Manufacturer Part No. Newark Part No.

2R5TPE330M7 98W0348
6TPE470MAZU 98W1014
10TPEGEM 97W9297
12TPC15M 97W9305
20TQCA7MYF 98W0470

SP-CAP™ POLYMER ALUMINUM CAPACITORS »

Panasonic SP-Cap Polymer Aluminum Capacitors are surface
mount (SMT) capacitors that utilize a conductive polymer as their
electrolyte material in a layered aluminum design. SP-Cap™
capacitors are primarily used as input and output capacitors for
DC/DC converters due to ultra-low ESR values, high voltage
options, and the ability to withstand high reflow temperatures.
Panasonic SP-Cap™ Polymer Aluminum Capacitors offer
capacitance values up to 560uF, voltage values ranging from 2V to
25V, and are free from temperature drift.

Manufacturer Part No. Newark Part No.

EEF-CXOE331R 54W2535
EEF-GXOE471R 95W5408
EEF-GXOE471L 95W5406
EEF-GX0D471R 53W8322
EEF-CS1C150R 17X9818

HYBRID SURFACE MOUNT ALUMINUM
ELECTROLYTIC CAPACITORS »

Panasonic Electronic Components, new EEH-ZA and EEH-ZC
Series Hybrid Surface Mount Aluminum Electrolytic Capacitors take
the benefits of both electrolytic and polymer capacitor technologies
and combine them, producing a capacitor with low ESR, low
leakage current, high ripple current and smaller case sizes. These
combined benefits save valuable board space, enhance overall
board performance and lower design costs.

Manufacturer Part No. Newark Part No.

EEH-ZA1E330R 9174887
EEH-ZC1E560P 9174905
EEH-ZC1H100R 9174906
EEH-ZC1H220P 9174908
EEH-ZC1E330R 9174903

11
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Call Us at 1.800.463.9275
or Visit newark.com

Discrete Semiconductors and Passive components
to support all your design needs, in-stock! »

WA Littelfuse

Expertise Applied | Answers Delivered

SILICON PROTECTION ARRAYS
FOR CIRCUIT PROTECTION »

TVS Diode Arrays from Littelfuse provide protection

for every design requirement in a variety of applications during an
ESD or any EOS event which reduces clamping voltage levels.
other destructive voltage transients. Semtech TVS ‘
diodes feature low clamping voltage, capacitance,

and leakage current that meet toughest transient immunity
standards,(IEC, ETSI, Bellcore 1089 and FCC part 68)

o e ﬁ\.' —
multicomp 2
INCANDESCENT LAMPS »

Save up to 30% vs. other brands! Newark element14's stocks
hundreds of incandescent lamp options for you to choose from.
Ready to ship today!

ra&
4
SEMTECH

ESD PROTECTION DIODES »
Safeguard your circuits against ESD, lightning and

N A
VISHAY.

RECTIFIERS »

Vishay provides a wide array of rectifiers.
Newark element14's Vishay Rectifier portfolio
cover the needs of every new design and
application.

POWEREX IGBTS »

These IGBT modules facilitate efficient,
economical, robust inverter design. They’re designed for use in
switching applications. All components and interconnects are
isolated from the heat sinking base-plate, offering simplified system
assembly and thermal management.

ON Semiconductor® @

RECITERS »

On Semiconductor and Newark element14
offer a wide selection of stocked rectifiers for all applications in
surface mount and axial lead configurations.

L

\ A
VISHAY.

ZENER DIODES IN SMD
AND AXIAL PACKAGES »

These diodes feature wide power handling capabilities, voltages
and reverse currents and promote efficient use of power in
DC-to-DC converters, PC motherboards, power supplies,
consumer products, and communications systems.

FAIRCHILD.

DISCRETE SEMICONDUCTORS »

Fairchild's discrete portfolio covers field effect (FET)
and bipolar (BJT) transistors, IGBTs, and a broad
selection of diodes and rectifiers and circuit protection devices.

CUSTOM ENCLOSURES

START HERE >

Research > Design > Production

Get standard, modified or custom enclosures
with quick turnaround!

newark.com/custom-enclosures

12



http://www.newark.com?ICID=Feb_eBook-In_house
http://newark.com/custom-enclosures?ICID=Feb_eBook-In_house
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http://www.newark.com/webapp/wcs/stores/servlet/Search?catalogId=15003&langId=-1&storeId=10194&categoryId=800000004766&st=esd%20diodes&mf=100018&pageSize=25&showResults=true&sf=783&ICID=Feb_eBook-In_house
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http://www.newark.com/webapp/wcs/stores/servlet/Search?catalogId=15003&langId=-1&storeId=10194&categoryId=800000005456&st=rectifiers&mf=100083&pageSize=25&showResults=true&sf=783&ICID=Feb_eBook-In_house
http://www.newark.com/webapp/wcs/stores/servlet/Search?catalogId=15003&langId=-1&storeId=10194&st=categorynumber2582&pageSize=25&showResults=true&ICID=Feb_eBook-In_house
http://www.newark.com/webapp/wcs/stores/servlet/Search?st=powerex&sf=783&catalogId=15003&categoryId=800000005470&langId=-1&storeId=10194&ICID=Feb_eBook-In_house
http://www.newark.com/webapp/wcs/stores/servlet/Search?catalogId=15003&langId=-1&storeId=10194&categoryId=800000005456&mf=100027&pageSize=25&showResults=true&sf=783&ICID=Feb_eBook-In_house
http://www.newark.com/webapp/wcs/stores/servlet/Search?catalogId=15003&langId=-1&storeId=10194&categoryId=800000005448&st=vishay&pageSize=25&showResults=true&sf=783&ICID=Feb_eBook-In_house
http://www.newark.com/webapp/wcs/stores/servlet/Search?catalogId=15003&langId=-1&storeId=10194&categoryId=800000005448&st=vishay&pageSize=25&showResults=true&sf=783&ICID=Feb_eBook-In_house
http://www.newark.com/webapp/wcs/stores/servlet/Search?catalogId=15003&langId=-1&storeId=10194&categoryId=800000005445&mf=100025&pageSize=25&showResults=true&sf=783&ICID=Feb_eBook-In_house
http://www.newark.com/industrial-computing-plcs?ICID=Feb_eBook-In_house
http://www.newark.com/industrial-computing-plcs?ICID=Feb_eBook-In_house
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'-,:“é'-”;'-._ ,:'J;‘r_- 1 '.‘:_j"-... - Educating Engineers for Careers in Business
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With leading embedded processing solutions that power solutions for automotive, networking, industrial, healthcare
and consumer electronics, Freescale is focused on making the world a smarter and better place for all of us.

With the Freescale Foundation, Freescale is building on its commitment to ensuring tomorrow’s workforce is skilled in
key areas of science, technology, engineering and math (STEM) — so that meaningful innovation remains a constant and
the global economy continues to thrive.

Read more at freescale.com/freescalefoundation »

How may we help you today?
Check out our Biggest,
BOldESt Savmgs on the email: techsupport@newark.com

in-stock pl‘OdUCtS you need! live chat: Available on any page on newark.com
hotline: 1.877.736.4835, Mon-Fri 8am-8pm (EST)

Technical Support

You'll find the deepest discount available
on these and many more when you see our Sales Support
@® Savings Star icon online. phone: 1.800.463.9275

Full listing at newark.com/specialoffers website: newark.com

or call 1.800.463.9275 community: element14.com
learn more: newark.com/about-us

Find the latest development tools,
and 24/5 technical support,
exclusively from Newark element14.

II;EI\I-,\II(.:%(SE AtmeL ::::freescale L7 LJQAEQGQV @ MicrocHIP m IYI % INSTRUMENTS
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http://www.newark.com/nxp?ICID=Feb_eBook-In_house
http://www.newark.com/stmicroelectronics?ICID=Feb_eBook-In_house
http://www.newark.com/texas-instruments/?ICID=Feb_eBook-In_house
http://www.newark.com/microchip?ICID=Feb_eBook-In_house
http://www.newark.com/linear-technology?ICID=Feb_eBook-In_house
http://www.freescale.com/webapp/sps/site/overview.jsp?code=FOUNDATION&tid=vanFreescaleFoundation
http://www.newark.com/freescale
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http://www.newark.com?ICID=Feb_eBook-In_house
http://www.newark.com?ICID=Feb_eBook-In_house
http://element14.com?ICID=Feb_eBook-In_house
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