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Problem: Default settings & Low-Power

@ Lockv-axis @ 10ms 100ms 1s 3s 10s 1min

25434

25mA
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00:00:00 00:00:02 00:00:04 00:00:06
592.614 000.000 000.000 027.612

A5434s

WINDOW SELECTION SELECTALL

14.45ma 20.09ma 5.435s 78.53mc

Hold SHIFT+LEFT CLICK and DRAG to make a selection
average max time charge

c/blinky
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System Power Management

Thirsads fim Nothing to schedule idle time Policy picks a state
- mn ; — " Kernel goes idle and knowsthe — * Deepest power state that fits
Application does its work : & ¢
time to the next event the idle time

back to work

Resume Wake-up event until... Sleep

Devices restored, interrupts Interrupt from RTC, timer, Devices suspended, SoC
unlocked counter or GPIO enters low-power state
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System Power Management

Board device-tree

ower—-state—-name =
min-residency-us
exit-latency-us

{
compatible = "zephyr,power-state";
power-state—-name = d-to-idle";

min-residency-us

hyr, pow
pow -na = "stand
min-resid
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System Power Managemen

@ Lockv-axis @ 10ms 100ms 1s 3s 10s 1min

25434

25mA
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5mA
00:00:00 00:00:02 00:00:04 00:00:06
592.614 000.000 000.000 027.612

A5434s

WINDOW SELECTION SELECTALL

14.45ma 20.09ma 5.435s 78.53mc

Hold SHIFT+LEFT CLICK and DRAG to make a selection
average max time charge

. MCXI c/blinky
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System Power Management

@ LockY-axis @ 10ms 100ms s 3s 10s 1min
A5.434s
25mA ¥ v
20 mA ; !
15 mA 3 E
10 mA | 1
5mA I
0nA +
00:00:20 00:00:22 3 H 00:00:24 00:00:26
941.171 000.000 4 A 000.000 376.171
g A832.4ms g
SELECTION ZOOM TO SELECTION| SELECT ALL [CLEAR
35.01pa 22.95ma 5.435s 190.30uc 7.55pA 16.52pa 832.4ms 6.28uc
average max time charge average max time charge

build

=18

frdm mcxn94

7
/

// // Ccpu 0]

c/blinky-- -DCONFIG PM=y
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Device Runtime Power Management

ADXL345

SPECIFICATIONS

Table 1.

Parameter Test Conditions Min Typ! Max Unit
Output Change in Y-Axis =210 -020 |g
Output Change in Z-Axis 0.30 340 g

POWER SUPPLY
Operating Voltage Range (Vs) 20 25 36 v
Interface Voltage Range (Vpp y0) 1.7 1.8 Vs v
Supply Current ODR 2100 Hz 140 pA

ODR<10Hz 30 pA
|Standby Mode Leakage Current 0.1 WA
Tum-On and Wake-Up Time’ ODR = 3200 Hz 14 ms

TEMPERATURE
Operating Temperature Range -40 +85 °C

WEIGHT
Device Weight 30 mg
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Device Runtime Power Management

PM Subsystem

pm_device_runtime_get(dev)
r <]

Increase usage

I _ PM_DEVICE_ACTION_RESUME

-
>

pm_device_runtime_put(dev)_

Decrease usage

=

l _ PM_DEVICE_ACTION_SUSPEND

Application Device
T T
: operation(dev) :
]
]
: alt / [usage == 1]
]
I
: | Operation BI
I
]
: alt / [usage ==0]
S <
Application Device

PM Subsystem
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Device Runtime Power Management

Application side Device-driver side

, int dev pm action struct device *dev
/* Wake up the device */ o ( /

) ) enum pm device action action)
ret = pm device runtime get(dev); - -

switch (action) ({

case PM DEVICE ACTION RESUME:
/* Perform the action */
* Resume to measurement
ret = sensor sample fetch(dev D
_ _ return 0O;
case PM DEVICE ACTION SUSPEND:
* Enter standby mode

/* Let device go back to sleep */ Return 0;

ret = pm device runtime put(dev) ; default:

return -ENOTSUP;
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Device Runtime Power Management

App-Module 1 App-Module 2 Device-driver side

. int dev pm action/( struct device *dev
/* Wake up the device */ P ’

. . enum pm device action action)
ret = pm device runtime get(dev) ; - -

/* Wake up the device */ switch (action) ({

ret = jul device runtime g’et(dev) 3 case PM_DEVICE_ACTION_RESUME:
/* Perform the - - -
* Resume to measurement
ret = sensor sai etiirn O

_ return 0;

7% Perform the action 9/ case PM DEVICE ACTION SUSPEND:
* Enter standby mode

ret = sensor sample fetch(dev
/* Let device g Return 0;

ret = pm device| default:

return -ENOTSUP;
/* Let device go back to sleep */

ret = pm device runtime put(dev);

< CROXEL



Device Runtime Power Management

& LockY-axis @ 10ms 100ms 1s 3s 10s 1min

5mA

00:00:08
744.873

Minimap - not enough data available...

INDOW SELECTION 200

500.90pa 4.65ma 5.283s 2.65mc 498.83pa 3.10ma 864.3ms 431.17,c

average max time charge average max time charge

$ west build -b nrf52840dk/nrf52840 samples/sensor/accel polling-
-DCONFIG SERIAL=n
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Device Runtime Power Management

@ LockY-axis @ 10ms 100ms 1s 3s 10s 1min
A | ]
3 3 boards/nrf52840dk nrf52840.overlay
0 mA i |
i :
ama 3 3 1
\ 3 i
ma ‘ 3 3
00:00:00 ! 00:02 00:00:03 )0:00:04 00:00:04
000.000 é g 000.000 000.000 000.000 647.990
-ﬂ-—l | | | | |
123.46,a 11.65ma 4.6485 573.82;c 3.30 9.14y 906.4ms 2.99c
average max time charge average max time charge

S west build -b nrf52840dk/nrf52840 samples/sensor/accel polling —-
-DCONFIG_PM DEVICE=y -DCONFIG PM DEVICE RUNTIME=y
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Device Power-Domains

— Sensor A
—[ Power Switch 1 J Sensor B
— Sensor C
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Device Power-Domains

Board device-tree Device-driver side

modem dcdc: modem dcdc {
compatible = H

enable-gpios = <&gpiol 1 GPIO ACTIVE HIGH>;

ch (action) {
#power-domain-cells = <0>; case PM DEVICE ACTION RESUME:
startup-delay-us = <100000>; esume neasurement mode
off-on-delay-us = <500000>; return 0;
:se PM_DEVICE ACTION SUSPEND:
/ M
0;
ACTION TURN_ON
- etuy
. return 0;
&uart30 {
2se PM_DEVICE ACTION TURN OFE
modem: modem { , i . e
compatible = g

power-domains = <&modem dcdc>;
return -ENOTSUP;
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Continued Measurements

b % ) Review required &= % | Review required

% ) Some checks were not successful ") Some checks haven’t completed yet

Current Measurement Validation / measure (pull_request) A\ ... | Required Backport / Backport (pull_request_target)

o

Backport / Backport (pull_request_target) Check Twister Status / all jobs passed £ 3 Required

Code scanning results / CodeQL

Check Twister Status / all jobs passed Expe eporte: Required
Code scanning results / CodeQL CodeQL / Analyze (python) (pull_request)
CodeQL / Analyze (python) (pull_request) Coding Guidelines / Run coding guidelines checks on patch series (PR) (pull_request)

Coding Guidelines / Run coding guidelines checks on patch series (PR) (pull_request) Current Measurement Validation / measure (pull_request) - Required

Devicetree script tests / devicetree-tests (pull_request) Devicetree script tests / devicetree-tests (pull_request)

/4 Merging is blocked /4 Merging is blocked
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