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 Benchmark pour l'aide a la seélection
* Exemple Clavier domotique
* Exemple objet connecté
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Celebrating 25 Years!

Le choix du microcontroleur

https://www.eembc.org/
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V1 Suite, Complete, Released
CoreMark CoreMark-PRO SecureMark-TLS
Office Automation : OABench
Consumer Entertainment : ConsumerBench
Telephony : TeleBench .
TCP/IP Ne‘tworking . Networking [SiC] MultiBench FPMark AutoBench 2.0 loTMark-BLE
Automotive: AutoBench DENBench
BrowsingBench MLMark
EEMBC
Founded i
T T T (NN T T AN A N T TN T R N TR TR RN SR N S SRR L B
| | | | | | | | | | | | | | | | | | | I | | |
1997 2000 2005 2010 , .. 2015 aoasha | 2020
EnergyBench
AndEBench-PRO ULPMark-PP ULPMark-CM
ULPMark-CP
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Ultra-Low Power (ULP) and Internet of Things

The ULP subcommittee focuses on power and energy. The scores associated with the benchmarks are derived from measurements taking using the
STMicroelectronics PowerShield.

ULPMark®

In 2014, the ULP team introduced the ULPMark-CoreProfile (or -CP for short). The benchmark runs an active workload for a period of time, then goes to sleep.
The energy measurement during the duty cycle reflects a real-life test of embedded low power beyond a simple sleep number.

The ULPMark-PeripheralProfile (or -PP for short) launched in 2016 examines the energy cost of four peripherals: real-time clock, pulse-width modulation,
analog-to-digital conversion, and SPl communication.

ULPMark-CoreMark (or ULPMark-CM for short) launched in 2019 measures the energy of CoreMark in a consistent environment. It is EEMBC's first active-
power benchmark.

STM32 Power Shield
Accurate power measurement

=
stz W
2 CubeMaonitor-Power
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U LPMark®—C0rePr0ﬁ Ie ULPMark®-Periphera|Pr0ﬁ Ie Peripheral Profile Slot Descriptions

An EEMEC Benchmark

An EEMBC Benchmark siot  ADC PWM <Pl RTC
1 #samples: 64 Freq: 32,786 Hz, period: 255 Setup & Start Timer
Conversion rate: 1 kHz Duty: 10%, fixed
Active # pulses: 20
1000 2 #samples: 64 Freq: 32,786 Hz, period: 255
3 ULPMa rk cp — = Comversion rate: 1 kHz Duty: 20%, increase
B Buffered evaluation # pulsas: 40
v /
L 1/50% Z AVgpwr (IJ w ) 3 #3samples: 1 Freq: 32,786 Hz, period: 255
Conversion rate: 1 Hz Duty: 30%, fixed
Sl eep # pulses: 40
4 #samples: 1 Freq: 32,786 Hz, period: 255 T« 1288
Conwersion rate: 1 Hz Duty: 40%, fixed
Time #pulses: 100
5 #samples: 1 Freq: 32.786 Hz, period: 255 Check last Rx
1000 Conversion rate: 1 Hz Duty: 50%, fixed Tx 1288

#pulses: 100

Active ULPMarkpp= TR | |
o Generate 20 GPIO pulses 1/ 14 X Z pwr (5) ( ]JW) & # samples: 1 Freq: 32.786 Hz, period: 255 Check last Rx

. . i . Conversion rate: 1 Hz Duty: 60%, fixed Tx128B
* Perform an 8-bit linear interpolation #puses 100
° Perform a 16'bit integration (filter) 7 #samples: 1 Freq: 32 786 Hz, period: 255 Check last Rx
° Compute a 7_Segment LCD binary Comversion rate: 1 Hz :::‘5::9:;:211 T«1288
conversion (saving state) _
. . . 8 #samples: 1 Freq: 32,786 Hz, period: 255 Check last Rx
. * Search for a substring in a string — S wozse
= * Perform a small bubble-sort . S
=3 . «
E ° Permute the blts Of a Strlng based 9 #samples: 1 Freq: 1 MHz, period: 10,000 Check last Rx
. . Conversion rate: 1 Hz Duty: 10%, increase T« 128B
E on input and previous state by
ﬁ Sleep . 10 Off Off Check last Rx Stop & check
g ° RAM retent|on Checkslots' 3-9 data
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Core Core Periph. Periph.

Vendor Profile Profile Profile Profile
Clear  Hardware Score Cert. 3.0V (User) (3.0V) (User) Date
| onsemi RSL10 Rev 1.0 v v 1090 12602.1v 2018-02-08
O onsemi RSL15 v v 1070 1220 18v 2021-09-22
O Nanjing Low Power IC Technology Institute Co., Ltd LP5100 Rev.1 % v 856 2020-11-18
O Ambiq Micro APOLLO512-KBR Rev.A3 v v 378 2015-11-07
O Renesas Electronics R7ZFOE01182CFP s v 366 705 1.8v 2020-04-04
O Microchip Technology ATSAML11E16A rev B v v 280 41018v 118 167 1.8v 2019-03-01
O Microchip Technology ATSAML10E16A rev B v v 277 396 18v 120 166 1.8v 2019-03-01
O STMicroelectronics STM320433 ' v 253 2017-04-10
O STMicroelectronics STM32L412 Rev A v v 247 447 18v 940 167 1.8v 2018-10-17
O Analog Devices ADuCM302x Rev1.0 I v 246 2016-02-05
O STMicroelectronics STM321L452 ' v 245 2017-04-10
O Renesas Electronics R7FA2L1,Rev.1 ' v 244 304 18v 2020-09-22
O STMicroelectronics STM32L496 Rev.2 s v 217 2017-02-07
O STMicroelectronics STM32WLEx/5x Rev Z % v 216 31318v 739 138 1.8v 2021-04-02
O Texas Instruments MSP432P401R Rev. C ' v 192 2016-02-19
=) Renesas Electronics R7ZFA2E1,Rev.1 s v 190 321 18v 2020-11-23
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Core Core Periph. Periph.

Vendor Profile Profile Profile Profile
Clear Hardware Score Cert. (3.0V) (User) (3.0V)l (User) Date
O Renesas Electronics R7F100GLG v v/ 125 2022-02-22
Renesas Electronics R5F117GC v v 122 21918V 2019-11-13
O Microchip Technology ATSAML10E16A rev B v s 277 396 18v 120 166 1.8v 2019-03-01
O Microchip Technology ATSAML11E16ArevB v s 280 410 1.8v 118 167 1.8v 2019-03-01
O STMicroelectronics STM32L412 Rev A s v/ 247 447 18v 94.0 167 1.8v 2018-10-17
O STMicroelectronics STM32WLEx/5x Rev Z v v/ 216 313 18v 739 138 1.8v 2021-04-02
O STMicroelectronics STM32L433 Rev.1 v v/ 181 347 18v 70.6 121 18v 2018-01-08
O STMicroelectronics STM32L476 + 128KB SRAM retention v v/ 106 190 1.8v 63.0 102 1.8v 2018-01-08
O STMicroelectronics STM32L476 s s 152 294 18v 62.6 106 1.8v 2018-01-08
O Analog Devices ADUCM4050 Rev 0.1 s o/ 189 24.3 2018-07-04
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analyseur de puissance N6705B doté d’un module de puissance 20W N6782A

Mimman .. R A — -Mesure de courant 29nA — 3A
S ¢ -Mesure de tension 105pV — 20V
Datalogger Te max 20,48pus

Note : Te 40,96us max pour 2 voie
(tension & courant)

© CRESITT Industrie
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Mode alimentation

DUT

means

Device Under Test

by allacronyms.com
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Mode test batterie

DUT

means

Device Under Test

by allacvonyms.com
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Clavier d’un systeme domotique

Alimentation par pile 3,6V LS14500 2,6Ah

Information constructeur :
Consommation Tx : 63mA pendant 105ms
Consommation Rx : 32ZmA pendant 75ms

Réveil toutes les 17mn pour échange avec la centrale, le reste du temps en vellle

© CRESITT Industrie
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Exemple 1

Echange avec
la_centrale

Séquence
d’initialisation

centre de afao
ressources (150 9001

H Qualité
technologiques

Consommation moyenne
sequence 13mMA

Rx

|

Maintien actif

700ms

33:11,355

oy
& Measurements ()

Marker 1
02:38,775665
Avg

3,411501355 V
56,493187 mA

18/10/2022

Min Avg
3,409588814 V
-219,345 pA

i > >>

@ A AutoScroll  Ranges.. = AUTOSCALE f.g

Measurements Between Marker: Marker 2
A = 17:03,427707 19:42,203372
M2 Charge / Energy Avg
- 3,627145541 V
64,171 pA

Peak to Peak
219,566584 mV
56,880314 mA

3,629155397 V
56,660969 mA

3,610206556 V

77,157 pA 21,935 pA h

C.Alayrac Séminaire Eco Conception et Electronique
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Séquence 4mn

10:29.457

* ¥

B Auto Soro

o)
8t Measurements ()

Marker 1
02:38,775665
Avg

3,411501355 V
56,493187 mA

18/10/2022

3,409588814 V 3,610206556 V 3,629155397 V 219,566584 mV
-219,345 YA 77,157 pA 56,660969 mA 56,880314 mA 21,935 pA h 64,171 pA

~

@ @ AstoScroll  Ranges.  AUTOSCALE gy & | & ﬁH:aS;;E{;EI:;S BFErtE‘;EEndI:;aIrﬂk;r;Z
Avg Max Peak to Peak

Measurements Between Markers Marker 2
A = 17:03,427707 19:42,203372 3. 54189786 W 3. 6086905 WV 120 685101 mv
Min Avg Max Peak to Peak Charge / Energy Avg
3.627145541 V 20,036781 mA 36414463 mA 35,.994847 mA

C.Alayrac Séminaire Eco Conception et Electronique
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Séquence 8Hz

— | ri . o
U Cop A, 1944, 624
t

Measurements Between Marke
S A=111,411 ms Freq = 8976
® @ AutoScroll  Ranges. | AUTOSCALE Dy & & 362 h:'“l i .Mrg : : Max i
a0 | SG33% W Fls ..""'\::'.I J!:.'. l'.. 3 I.'.II.J..I.J ) '\.\ l.l.I

95,367 PA 60,319 pA 232,061 pA

o
& Measurements ()

Marker 1 Measurements Between Markers Marker 2
02:38,775665 A =17:03,427707 19:42,203372
Avg Min Avg Max Peak to Peak Charge / Energy Avg
3,411501355 V 3,409588814 V 3,610206556 V 3,625155397 V 215,566584 mV - 3,627145541 V

56,493187 mA -219,345 pA 77,157 pA 56,660969 mA 56,880314 mA 21,935 pA h 64,171 pA

18/10/2022 C.Alayrac Séminaire Eco Conception et Electronique




© CRESITT Industrie

CRESITT

INDUSTRIE

Exemple 1

COURBES DE PERFORMANCE PERFORMANCE CURVES

COURBE DE DECHARGE A 25°C
DISCHARGE CHARACTERISTICS AT 25°C

TENSION VS COURBE DE TEMPERATURE
VOLTAGE VS TEMPERATURE CURVE

"3‘; _ W]TWH M T TTT 17

S 30 I

S 25 H

g |

g 2.0 I 2000Q 3.5k0Q  18kQ 147k 0
1B i L 2'0m  2aan 25an. 2.4ah
: & i 1A R

0.1 1 10 102 10% 10* 105

Time(h)

COURANT VS CAPACITE (TENSION D'ARRET A 2.0V)
CAPACITY VS CURRENT CURVE (CUT OFF WITH 2.0V)

3.

9
= 2.7 -
<
Z L \
5 T = '\\
®© 3 +70C
a 1.4 \
© ; +25C
C 10 -20¢C

0. 6

0.1 1 10 100
Current(mA)

Voltage (V)

[~ 25uA == j
3. 5|0 2mA

2.9

27 i " " 4 i
-50 -30 -10 0 10 30 50 70

F 1mA

17mA

Temperature(C)

DECHARGE APRES PERIODE DE STOCKAGE

Voltage (V)

DISCHARGE CHARACTERISTICS AFTER STORAGE

Current 1mA Temperature 23+2C

4.0
3.6 = _j
3.0 1
FreshCells |
2.5 — —— ARer 90daysal?OC
same as shored at 25T for 10 years) |
2.0 |
1.5

0 400 800 1200 1600 2000 2400 2800
Time(h)

18/10/2022
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Courant

C.Alayrac Séminaire Eco Conception et Electronique
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an
RSL10 ~a%
<92
\ . Industry’s Lowest Power ~R-
p: e —— kst Ry] o Enerty Low-Power Smart Hub
For Motion Sensing and Data Processing
NOA1305 - 3 axis accelerator
Ambient Light Sensor - 3 axis gyroscope

Provides response similar Programmable microcontroller

to human eye

| @ & A

CARBON
BME680 MOLECULE 1,
Integrated Environmental Sensor

For Wearables, Mobile b

Applications
18/10/2022 C.Alayrac Séminaire Eco Conception et Electronique

Programmable RGB LED
3 Programmable Push-Buttons B

Digital geomagnetic sensor
Ideal for augmented reality and
location-based services

Ultra-low Noise Digital Microphone
64 kb EEPROM Memory
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CRESIT Exemple 2

CRT

put and ‘The Timeline View makes it easy to

display packets by technology, log
profile and errors for easy sorting, fora holistic view of your device's Slave connections, including packet
and error type information.

Coexistence View time-syncs ‘The Packet Error Rate provides a Selecta packet i
packets of different technologies birds eye
over tohelp g a P of

y air ¥

© CRESITT Industrie
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emarrage

Advertising 1Hz

Connexion

o

\YERTEN

| _

Mesure

Déconnexion

>

TR

pitwime

Advertising

18/10/2022
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CRESIT Exemple 2

CRT

3 Advertising Channels and 37 Data Channels

Connexion
Smartphone

PEESHOSINERERREERBIRERE

ki
0
1
i
K|
4
5
8
T
]
]
10
k]
1
12
13
14
15
16
?

——— o —

Frequency LL

Démarrage
étage Radio
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12,980687 12985208
8971925 8973469 8975014 8,976559 8978104
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Démonstration Stand CRESITT

Chrlstophe Alayrac

Ir technigue
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