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NOTES

The information contained herein is subject to change without notice.

When using LAPIS Technology Products, refer to the latest product information (data sheets, user’s manuals, application
notes, etc.), and ensure that usage conditions (absolute maximum ratings, recommended operating conditions, etc.) are
within the ranges specified. LAPIS Technology disclaims any and all liability for any malfunctions, failure or accident
arising out of or in connection with the use of LAPIS Technology Products outside of such usage conditions specified
ranges, or without observing precautions. Even if it is used within such usage conditions specified ranges, semiconductors
can break down and malfunction due to various factors. Therefore, in order to prevent personal injury, fire or the other
damage from break down or malfunction of LAPIS Technology Products, please take safety at your own risk measures such
as complying with the derating characteristics, implementing redundant and fire prevention designs, and utilizing backups
and fail-safe procedures. You are responsible for evaluating the safety of the final products or systems manufactured by
you.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the standard
operation of semiconductor products and application examples. You are fully responsible for the incorporation or any other
use of the circuits, software, and information in the design of your product or system. And the peripheral conditions must be
taken into account when designing circuits for mass production. LAPIS Technology disclaims any and all liability for any
losses and damages incurred by you or third parties arising from the use of these circuits, software, and other related
information.

No license, expressly or implied, is granted hereby under any intellectual property rights or other rights of LAPIS
Technology or any third party with respect to LAPIS Technology Products or the information contained in this document
(including but not limited to, the Product data, drawings, charts, programs, algorithms, and application examples, etc.).
Therefore LAPIS Technology shall have no responsibility whatsoever for any dispute, concerning such rights owned by
third parties, arising out of the use of such technical information.

The Products are intended for use in general electronic equipment (AV/OA devices, communication, consumer systems,
gaming/entertainment sets, etc.) as well as the applications indicated in this document. For use of our Products in
applications requiring a high degree of reliability (as exemplified below), please be sure to contact a LAPIS Technology
representative and must obtain written agreement: transportation equipment (cars, ships, trains, etc.), primary
communication equipment, traffic lights, fire/crime prevention, safety equipment, medical systems, servers, solar cells, and
power transmission systems, etc. LAPIS Technology disclaims any and all liability for any losses and damages incurred by
you or third parties arising by using the Product for purposes not intended by us. Do not use our Products in applications
requiring extremely high reliability, such as aerospace equipment, nuclear power control systems, and submarine repeaters,
etc.

The Products specified in this document are not designed to be radiation tolerant.

LAPIS Technology has used reasonable care to ensure the accuracy of the information contained in this document.
However, LAPIS Technology does not warrant that such information is error-free and LAPIS Technology shall have no
responsibility for any damages arising from any inaccuracy or misprint of such information.

Please use the Products in accordance with any applicable environmental laws and regulations, such as the RoHS Directive.
LAPIS Technology shall have no responsibility for any damages or losses resulting non-compliance with any applicable
laws or regulations.

When providing our Products and technologies contained in this document to other countries, you must abide by the
procedures and provisions stipulated in all applicable export laws and regulations, including without limitation the US
Export Administration Regulations and the Foreign Exchange and Foreign Trade Act..

10) Please contact a ROHM sales office if you have any questions regarding the information contained in this document or

LAPIS Technology's Products.

11) This document, in part or in whole, may not be reprinted or reproduced without prior consent of LAPIS Technology.

(Note) “LAPIS Technology” as used in this document means LAPIS Technology Co., Ltd.

Copyright 2020 LAPIS Technology Co., Ltd.

LAPIS Technology Co.,Ltd.

2-4-8 Shinyokohama, Kouhoku-ku, Yokohama 222-8575, Japan
http://www.lapis-tech.com/en/
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Preface

This application note describes the current consumption of MK715x1 Evaluation Kit Mini (MK715x1EK1) and

MK715x1 Evaluation Kit Mini Plus(MK715x1EK1P) equipped with Bluetooth® 5 compatible Bluetooth low energy
module MK715x1 made by Lapis Technology.

The following related documents are available, so please refer to them if necessary.

B MK715x1 Data Sheet
B MK715x1 Evaluation Kit Mini (MK715x1EK1) Hardware Manual

Note: In this document, MK715x1 refers to both MK71511 and MK71521.

*Bluetooth® is a registered trademark of Bluetooth SIG, Inc.
+All other company and product names are the trademarks or registered trademarks of the respective companies.
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1. Start up measurement environment

1. Start up measurement environment

1.1. Tool installation
The current consumption is measured using the application "ble app pwr profiling" for current consumption measurement
of the sample software of nRF5 SDK provided by Nordic.

Please download (free) the nRF5 SDK provided by Nordic from the following URL.
https://www.nordicsemi.com/Software-and-tools/Software/nRF5-SDK

Unzip the downloaded ZIP file to any folder.
* Please do not use deep-paths and double-byte characters in the extracted folder.

There are multiple development tools as a software development environment. This time we will use Embedded Studio
provided by Segger. Please download the IDE (Integrated Development Environment) "Embedded Studio for ARM" (free)
provided by Segger from the following URL.

https://www.segger.com/downloads/embedded-studio/

Run the downloaded installation file. If you proceed with the installation according to the instructions, Embedded Studio
and J-Link Device Driver will be installed.

1.2. Activation of Segger Embedded Studio
In order to use Segger Embedded Studio, activation (license authentication) operation is required first. When Embedded
Studio is started for the first time, as shown in the figure below, the display screen indicating that the license has not been
activated appears. You can perform activation operation from this screen. The MK715x1 has a Nordic chip, so it is a free
license. Click "Activate Your Free License". The activation screen is displayed.

&> SEGGER Embedded Studio W4.30c ? X

4" No commerdial-use license detected

Embedded Studio could not find a commercial-use license on this computer or any attached 1-Link.

If vou would like to evaluate this software or use it for educational or other non-commercial purposes, you
are welcome to do so by clicking Continue.

If you do have a commercial-use license, but that license is temporarily unavailable, please continue to use
Embedded Studio as if it were present and click Continue.

Are you using Embedded Studio with a Nordic Semiconductor device?
You can use Embedded Studio free of charge for any project using Mordic Semiconductor [£ devices.

® Activate Your Free License

Would you like to use Embedded Studio for commercial purposes?
Once you finish evaluation and decide to use Embedded Studio for your commercial purposes you have to
purchase a license.

% Read the License Agreement
% Buy a License

Continue Close

Fig. 1-1 Initial screen prompting for activation
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If you are using a PC that does not have an internet connection environment, you can copy the URL address for activation
by right-clicking on "Activate Your Free License" and selecting "Copy Link". It is also possible to perform the activation
offline from another PC with an internet connection environment.

%> SEGGER Embedded Studio V4.30c T X

.2 No commercial-use license detected

Embedded Studio could not find a commercial-use license on this computer or any attached 1-Link.

If you would like to evaluate this software or use it for educational or other non-commercial purposes, you
are welcome to do so by clicking Continue.

If you do have a commercial-use license, but that license is temporarily unavailable, please continue to use
Embedded Studio as if it were present and click Continue.

Are you using Embedded Studio with a Nordic Semiconductor device?
You can use Embedded Studio free of charge for any project using Nordic Semiconductor (£ devices.

) Activate Your Free Licen=e

Open Link
Would you like to use En Open in New Window cial purposes?
Once you finish evaluatiol Save Link... ed Studio for your commercial purposes you have to
purchase a license. T LT

= Read the License Agreement
= Buy 3 License

Continue Close

Fig. 1-2  Initial screen prompting for activation

If you enter the necessary information on the activation screen below, the "Request License" button will be enabled, so
click this button. The activation key will be sent to the specified email address.
* An error may occur if "Co., Ltd" is added to Company.

© SEGGER Embedded Studio License Activation ? X

>\_ Embedded Studio

/SEGGER [l .
License Activation

Please fill in the form below to request your Embedded Studio
License Activation for Nordic Semiconductor Devices.

First Name

[ U

Last Name

Company

Intel(R) Ethemet Connection [219-V -

a
g E-Mail Address

(W Oves 1have read and do accept SEGGER's Privacy Policy.

Server powered by

W 2 ES

©2017-2018, www seqqer.com, All rights reserved.

Fig. 1-3 Activation screen
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When activating online, you can select the MAC address from the pull-down menu, but when activating offline, you need
to check the MAC address of your PC and enter it. You can check the MAC address information of your PC by selecting
“Tools” — “License Manager...” from the Embedded Studio menu and selecting “Diagnose Problems” from the License
Manager screen.

Tools  Window  Help
£ Options.. Alt+,

License Manager...

Packa
Show

Manu

Brows|

Termi

Admi

S
6 MNewF I No installed activation
Mew B

<P Activate Embedded Studio

2> Manage Activations

What do you want to do?

I have received my license key and want to activat

| want to manage my installed Embedded Studio 3

=¥ Diagnose Prablems

I've been asked to send a license report to help dia

Use Ctrl+C to

©» SEGGER Embedded Studio for ARM Vi4.30¢ - License Manager

&> SEGGER Embedded Studio for ARM V4.30¢ - License Manager

@ Diagnose Problems

SEGGER Embedded Studio for ARM 4.30c on Windows 8

List of detected Ethernet adapters

Ethernet Adapter

® Name: Intel(R) Ethernet Connection 1219-V
® MAC Address:

Ethernet Adapter

® Name: Bluetooth Device (Personal Area Network)
® MAC Address:

Ethernet Adapter

® Name: Intel(R) Dual Band Wireless-AC 8260
® MAC Address:

Ethernet Adapter

® Name: Microsoft Wi-Fi Direct Virtual Adapter
® MAC Address:

Back Close

Fig. 1-4 MAC address confirmation screen

copy the activation key included in the email sent by Segger. From the Embedded Studio menu, select

"Tools" — "License Manager..." If you select "Activate Embedded Studio" from the License Manager screen, the License

Manager window will be displayed with the activation key entered, as shown below. Click the "Install License" button at
the bottom left.

©» SEGGER Embedded Studio for ARM V4.30c - License Manager

@ Activate Embedded Studio

Enter activation key:

Please check your e-mail client's inbox for an activation key.

Tools | Window  Help

£ Options... Alt+,
License Manager...
Packa| © SEGGER Embedded Studio for ARM V4,20c - License Manager
Eho What do you want to do?
Manu

P

6 Rlealh I No installed activation
Mew B
Brows ¥ Activate Embedded Studio

I have received my license key and

Termir
Adrnin <» Manage Activations

| want to manage my installed Emb

<» Diagnose Problems

I've been asked to send a license rep|

Activation key status:

Product: Embedded Studio for Cortex-M V4

Ethernet MAC Address Lock:

Back Close

FEXK715x1_AN_Current-01
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If the license installation is successful, the screen below will appear.

> SEGGER Embedded Studio for ARM V4,30c - License Manager

@ Manage Activations

Installed licenses:

Product

4 Product: Embedded Studio for Cortex-M V4
Ethernet MAC Address Lock: 77 7 =

SUA Expiration Date: & 2 52021
Licensedto: . .. . ._._ - Lapis Semiconductor
Vendor: Nordic Semi

Remove License|

Back Close

Fig. 1-6  Screen after entering license key

You can also see that it is licensed at the top of Embedded Studio.

%* SEGGER Embedded Studio for ARM V4.30c {64-bit]l Mon-Commercial License l
File Edit  View Search

Mavigate Project  Build

Debug Target Tools  Window  Help

‘ After activation

%* SEGGER Embedded Studio for ARM V4.30c [S4-bitﬁl- Licensed to
File  Edit

- Lapis Semiconductor l
View  Search Mavigate

Project  Build Debug Target  Tools  Window  Help

Fig. 1-7 Display example before and after activation

#"Non-Commercial License" may be displayed even after activation. In this case, the activation will be reflected by
opening the Embedded Studio project once.

FEXK715x1_AN_Current-01
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1.3. Adding code to the application program
The application "ble app pwr profiling" does not enter DCDC mode, it is necessary to add code to work in DCDC mode
to the application program.

Start Embedded Studio and select "File" -> "Open Solution..." from the menu to open the project file selection window.
Select the project file (*.emProject) of "ble app pwr profiling" and click open button.

Since the project files used by MK71511 and MK71521 are different, select the project file according to the evaluation Kkit.

MK71511: ble app_pwr profiling pcal0040e s112.emProject
MK71521: ble app pwr profiling pcal0040 s132.emProject

File  Edit View  5Search  Mavigate  Project

©* Open Solution X
12] Mew...
] v « pcalondd > 132 >
17 Mew Blank File Crl+K, CirleN © 0 pea 5132 5 ses
& Open.. Ctrl+0 ZE -+ FHLLWIANS-
E1 Open File From Solution... Alt+Shift+0 v || ble_app_pwr_profiling ”
. h
Open Studio Folder.., » &
hd pcaliodn
X Close Ctrl+F4
v s
1 Mew Project... Ctrl+Shift+MN arm
o . . 5 k
Open Solution... Ctrl+Shift+0 armene-packs
armgcc
Import Project... L4 .
contig
&7 Close Solution iar
Ses
pcaliidde
pcal0ios6
P v < >
Jrd L& (N): v| Solution Files (*.emProject *.em

ll BE<(0) || Fruel

Fig. 1-8 Open project file

When the project opens, select the source code "main.c" from the GUI left window and insert
“sd_power _dcdc_mode set(NRF POWER DCDC ENABLE)” immediately after “ble_stack init();” on line 783.

Project Explorer 0 X @
4,3 Release * @O & L2 «— =
Project ltems Code Data [

@) Solution ‘ble_app_pwr_profiling_pci 783 hie.:é;;ilg:i—tScTtDeuce‘
4 [T Project 'ble_app_pwr_profilinc sd_power_dcdc_mode_set (NRF_POWER_DCDC_ENABLE) ;
4 3 Application 2files
main.c if (Im_is_notification_mode && !m_is_non_connectable_mode)

dk_config.h {
- EJ :D'(F_m‘! !g } // The startup was not because of button presses. This is the first start.
\;l oard Definition 1_ file // Go into System-Off mode. Button presses will wake the chip up.
(1 Board Support  1file nrf_pwr_mgmt_shutdown (NRF_PWR_MGMT_SHUTDOWN_GOTO_SYSOFF);
(] None 3 files

Fig. 1-9 Add code
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1.4. Build the application project

After adding the setting to enter DCDC mode, please perform the build.
From the Embedded Studio menu, select "Build" -> "Build <project name>" to start the build.
When the build is completed normally, "Build complete" is displayed in the window under the GUI.

Build Debug  Target  Tools  Window  Help

%q  Build ble_app_pwr_profiling_pcal0040_s132 F7
Rebuild ble_app_pwr_profiling_pcal0040_s132 Alt+F7
Clean ble_app_pwr_profiling_pcal0040_s132

Output

@ g X
Show: | Transcript T Y Y [Tk v v
T Completed 7 targets/s o
| Build complete -
Completed
FLASH RAM
163.0 KB 31% 25.5KB 39% W

Disconnected (J-Link) @) Built 0K INS R+W Ln 784 Col 51
Fig. 1-10 Build the project

1.5. Writing the application program
After the build is complete, write to the evaluation kit mini.
Take the MK71521 Evaluation Kit Mini as an example.
Connect the evaluation kit mini to a PC via USB to supply power.
Connect the evaluation kit mini and J-Link.
The figure below is a connection diagram when using MK71521EK1 and J-Link LITE.
#Pay attention to the orientation of the cable connection. (Red circle)

 MK71521EK1

Fig. 1-11 Connection between MK71521 Evaluation Kit Mini and J-Link LITE

FEXK715x1_AN_Current-01
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From the Embedded Studio menu, select “Target” — “Connect J-Link”.
The display at the bottom of the GUI window changes from "Disconnected (J-Link)" to the display shown below.

Target  Tools  Window  Help
*» Connect J-Link
% Disconnect
G\;a Reconnect

IE  Attach Debugger

Show: | Target v Y Y Tasks v

7| Connecting 'J-Link using ‘USE’
1 Completed

CortexMd on J-Link T 66,148,325 Cycles @ Built OK  INS R+W Ln 784 Col 51

Fig. 1-12 Connection between J-Link and target board

Erase the Flash ROM by selecting "Target" -> "Erase All" from the Embedded Studio menu.
The following message will be displayed in the lower GUI window.

Target  Tools  Window  Help
Connect J-Link

Disconnect J-Link

Reconnect J-Link

Attach Debugger

Reset J-Link
Download ble_app_pwr_profiling_pcal0040 s132
Verify ble_app_pwr_profiling_pcal0040 _s132

Eraze All

T s x

Show: | Target v Y. W, Tasks v

7| Preparing target for download
~ I Completed

j Erasing Chip
Warking

| J-Link: Flash download: Total time needed: 0.066s (Prepare: 0.051s, Compare: 0.000s, Erase: 0.009s, Program: 0.000s, Verify:
Warking

CortexMd on J-Link X 2,000,518 Cycles @ Built OK  INS R+W Ln 784 Col 51
Fig. 1-13 Erase Flash ROM

FEXK715x1_AN_Current-01 7
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From the Embedded Studio menu, select "Target" — "Download <project name>" to write to the Flash ROM.

The application program and SoftDevice will be written.
When writing is completed, "Download successful" is displayed in the window below the GUI.

Target  Tools  Window  Help
Connect I-Link
Disconnect J-Link

Reconnect J-Link
Attach Debugger

Reset J-Link
Download ble_app_pwr_profiling_pcal0040 5132
Verify ble_app_pwr_profiling_pcal0040_s132

T s x

Show: Target T Y Y (Taks ¥
c . R ]
“7| Preparing target for download
T Completed
“7| Downloading 's132_nrf52_6.1.1_softdevice.hex' te J-Link 1470 KB in 2.7s ak
— T Download successful 52.9 KB/s
~7| Downloading 'ble_app_pwr_profiling_pcal0040_s132.elf to J-Link 11.0 KB in 0.25 oK
— ¥ Download succassful 40.1 KB/s W

Disconnected (J-Link) @) Buit OK  INS R+W Ln 784 Col 51

Fig. 1-14 Program writing in Embedded Studio
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1.6. Preparation of Evaluation Kit Mini
Remove the resistor R18 (0Q) to measure the current consumption of the BLE module alone.

APIS Hr;'ns.n-t-:!qi[g”-

Ca NE

2 osct ) Rel
NECT
: f-iui
=R A P-A CN24

chNzs Y ER-ERGEE: W% cNed

Fig. 1-15 MK715x1 Evaluation Kit DIP-SW with R18 (0€Q) Location
Set all DIP-SW to off.

ON
OFF

Fig. 1-16  DIP-SW settings

1.7. Connection with DC power analyzer
Use a Keysight DC power analyzer (N6705).

Connect the Output + side of the DC power analyzer to JP1 2pin of the evaluation kit and the Output - side to the GND of
the evaluation kit.

% J-Link remove from Evaluation Kit Mini

DC power analyzer
Manufacturer: Keysight
Model number:N6705

DOUTPUT

6 P15F13P1L P10 POD POT PO

Fig. 1-17 Connection diagram between MK715x1 Evaluation Kit Mini and DC power analyzer

FEXK715x1_AN_Current-01



LAPIS TEChnOIOgl_.I CO. Ltd. MK71511/MK71521 Application Note

MK?715x1 Current consumption measurement
2. Current measurement

2. Current measurement
After power on, if you set the DIP-SW 1 to OFF — ON — OFF, Advertise will start with the device name of
"Nordic Power Mgmt". Use the DC power analyzer to get the current consumption during Advertise.
¢ Advertise will stop in 30 seconds. If stopped, DIP-SW 1 to OFF — ON — OFF, again to restart Advertise.

Launch BLE Tool on your smartphone while running Advertise and search for the device name of "Nordic Power Mgmt".
Select "Nordic Power Mgmt" to start Connect. When Connect is completed, the screen changes to the screen shown below
(right). Use the DC power analyzer to obtain the current consumption at the time of Connect.

#¢Download the smartphone application "BLE Tool" from Google Play or the App Store.
ol docoma 4G B2 12:18 @ 91y, .- \ BLE TOOL
A BLE TOOL [N 2
Nordic_Power_Mgmt e:'\\ ‘ m:.,?m ‘Ox1523

FEBEBE221-3360-66AB-4730-C1I7752A0G4E =35 dBm
B2SFEFDF-FA429-DETE-7TFB-0EEE3B03 3320 -1 dBm
I7T7ABEIT- HF-DEAF-1394-016CECIICEDT -66 dBm
IDEBDETD-DFA3-0TBC-AZEE-808137 280085 -65 dBm
TDT08FD-9IEF-ACAB-B51F - IPCEETFOTIAE -55 dBm
LAPIS Technology Co., Ltd.
Screen when device name "Nordic_Power Mgmt" is detected Screen when connecting

Fig. 2-1 BLE Tool screen

FEXK715x1_AN_Current-01 10
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3. Measurement data
The measurement data of the current consumption is shown below.

MK71511 evaluation kit mini Advertising

®1 @ ®
q ® J
®
@)
1]
Fi-A-11 ) © ‘ ©)
- @ ®
A
-QCIIJ'CE -0.002108 -0.001108 -0.000108 0.000892 O,IJClSQZ 0.002892 0.00383%2 0.004892 0.005892 0.003392
[« <]
Markers & Measurements AUTOSCALE gy & &
1ms/ ~ | Offset Os Pointss 2048 <~ Period: 0s Trigger ScopeRunButton ¥ Mode: Auto ~ Slope: 4 Level: —
Current Consumption
STATE Cm(:sl:;rf;ttion Acm?igeﬂ"d x Actual PeriI:)d
[mA] [mA -us]
@ Idle 0.0011 25716 28
@ Pre-processing 2.1 71 149
©) Crystal ramp-up 14 496 694
@ Standby 0.4 970 388
® Start radio 4.4 88 387
® Radio Tx 5.7 329 1875
@ Radio switch 23 156 359
Radio Rx 5.6 47 263
© Standby 1.0 262 262
Start radio 45 93 419
(@) Radio Tx 5.7 316 1801
® Radio switch 22 157 345
® Radio Rx 5.6 48 269
Standby 0.9 261 235
® Start radio 4.7 90 423
Radio Tx 59 315 1859
() Radio switch 23 160 3638
Radio Rx 5.5 49 270
Post-processing 1.0 376 376
0.03 sec 10770
Total Average Current 359 uA
<Measurement condition™
DUT MECT15311 Evaluation Eit Mini
Voltage 30V
Eegulator DCDC
TX power 0dEm
Eole Advertising
Interval 30ms
Payload (TX) 21Bxte
Application Soft ble app pwr profiling pealdddle s112{#:DCDC: Enable)

FEXK715x1_AN_Current-01 11
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MK?715x1 Current consumption measurement
3. Measurement data

MK71511 evaluation kit mini Connection

@'M@

Fi-A-11 @ w (ﬂ@ 1 O]

@

A

-0.004081 -0.003081 -0.002081 -0.001081 -0.000081 0.000919 0.001919 0.002919 0.003919 0.004919 0.005919
» - ~

Stopped Markers 8 Measurements Ranges.. ~ AUTOSCALE :..g

Tms/ ~ Offset O0s Pointss 2048 ~ Period: 0s Trigger ScopeRunButton ¥ Mode: Auto ~ Slope: & Level: ---

Current Actual Period Current Consum.ption
STATE Consumption x Actual Period
[mA] el [mA us]
@ Idle 0.0011 27926 31
®@ Pre-processing 2.5 78 195
©) Crystal ramp-up 1.3 502 653
@ Standby 04 947 379
® Start radio 3.2 44 141
Window widenin
® g e 59 86 507
@ Radio switch 2.1 151 317
Radio Tx 5.9 46 271
© Post-processing 1.6 220 352
0.03 sec 2846
Total Average Current 95uA
<Mieasurement condition=
DUT MET1511 Evaluation Kit Mini
Voltage 30V
Eegulator DCDC
TX power 0dBm
Eole Connection
Interval 30ms
Payload (TX &ERX) 0Bvyte
Application Soft ble app pwr profiling pealldidle s112(3%DCDC: Enable)

FEXK715x1_AN_Current-01 12
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MK?71521 evaluation kit mini Advertising

MK71511/MK71521 Application Note
MK?715x1 Current consumption measurement
3. Measurement data

®F @ |8
pmdemnmd r " H
i J )
© +
@
 — H— ‘?u
.
!
F1-A-11 @ r ®
= [ ¥
D ® @
R .
-0.003108 -0.002108 -0.001108 -0.000108 0.000892 0.001892 0.002892 0.003892 0.004892 0.005892 0.006892
» -~ -
T

Stopped

Markers & Measurements (-

Tms/ ~ Offset O0s Points:

2048 ~ Period: 0s Trigger ScopeRunButton ¥ Mode:

Auto v Slope: 4 Levek:

Ranges.. ~ AUTO SCALE

<hIeasurement condition=

Current Actual Period Current Consumption
STATE Consumption x Actual Period
[mA] fus] [mA " us]

@ Idle 0.0011 25732 28
@ Pre-processing 35 71 249
® Crystal ramp-up 14 506 708
@ Standby 0.4 933 373
® Start radio 5.0 101 505
® Radio Tx 6.2 322 1996
@ Radio switch 3.0 161 483
Radio Rx 6.4 45 288
©) Standby 1.4 257 360
Start radio 4.7 95 447
@ Radio Tx 6.2 314 1947
@ Radio switch 2.8 163 456
) Radio Rx 6.4 45 288
Standby 13 258 335
(B) Start radio 49 93 456
Radio Tx 6.4 314 2010
(@) Radio switch 3.0 165 495
Radio Rx 6.4 45 288
Post-processing 1.6 380 608

0.03 sec 12320

Total Average Current 411uvA

DuUT MET1521 Evaluation Kit Mim

Voltage 30V

Fegulator DCDC

T power 0dBEm

Eole Advertising

Interval 3lms

Payload (TX) 21Byte

Application Soft ble app pwr profiling peald040 =132{# DCDC: Enable)

FEXK715x1_AN_Current-01
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MK71521 evaluation kit mini Connection

MK71511/MK71521 Application Note
MK?715x1 Current consumption measurement

3. Measurement data

Markers & Measurements

Tms/ ~ Offset Os Pointss 2048 <~ Period: Os Trigger ScopeRunButton ~ Mode:

Auto

~  Slope: & Level: -—-

® 'ﬁ
|  ©®
) i
C ©
it
N ® ®
i @,
L@
R _
-0.004081 -0.003081 -0.002081 -0.001081 -0.000081 0.000819 0.001918 0.002919 0.003819 0.004918
o ;

AUTO SCALE Q Q

Ranges...

0.005919
-

Current Actual Period Current Consum.ption
STATE Consumption [us] x Actual Period
[mA] [mA -us]
@ Idle 0.0011 27945 31
® Pre-processing 3.8 87 331
® Crystal ramp-up 1.4 488 683
) Standby 0.4 950 380
® Start radio 4.1 45 185
Window widenin

® e 65 87 566
@) Radio switch 2.8 152 426
Radio Tx 6.4 39 250
©) Post-processing 2.6 207 538
0.03 sec 3388

Total Average Current 113uA

<Measurement condition™

DUT ME 71521 Evaluation Kit Mini

Voltage 30V

Eegulator DCDC

TX power dBm

Role Connection

Interval 30ms

Payload (TX &EBX) 0Byte

Application Soft ble_app pwr profiling peal0idd s132{3 DCDC: Enable)

FEXK715x1_AN_Current-01
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MK?715x1 Current consumption measurement
4. Nordic current calculation tool

4. Current calculation tool provided by Nordic
You can also calculate the current consumption using the "Online Power Profiler", a current calculation tool provided by
Nordic. The Online Power Profiler is the following URL.
https://devzone.nordicsemi.com/nordic/power/

It does not support nRF52811 used in MK71511.

- X
ee I htps://cevzone nordicsemi.com/nordic /pove -ac| e o~
Il Nordic DevZone 1
TrMP) REE  BRV  BREAYA) Y- ALTH
Online Power Profiler ~
Chip settings Tn_t setup Current consumption
Chip nRF52832 QFAAED BLE event total charge 422 uC
Chip Softdevice 5132 61.0 \dle current 20 pA
nRF52832 [ ] Voitage v Total average current 143 pA
Regulator DCDC
v BLE event details
3 Interval 30.00 ms
Length 235 ms
Number of packets 1
———. Master sieep dock accuracy 20 ppm
Slave sleep clock accuracy 20 ppm
Data transmission
DCDC regulator LL PDU size 27 Byte
TX payload per event 0 Byte
m TX LL throughput 0 bit/s
RX payload per event 0 Byte
LF dock RX LL throughput 0 bit/s
External crystol [v | On air data rate 1 Mbps
Radio TX power
0dBm [w] A
BLE settings
7] i
m— pre-|
e Pre-processing
Crystal ramp-up
Connection (peripheral)  [v] o Standby
Start radio
Connection interval Window widening
(me) Radio Rx
30 5 " .
Radio switch
Radio TX
[ ] < 4 Post-processing
£
€
g 3
TX payload per event () =
(Byte) v
o
2
RX payload perevent (1)
(Byte) 3

0

Data Packet Length

Ext son o 0.5 1 1.5 2

off Time (ms)

Fig. 4-1 Online Power Profiler site screen
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