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Bluetooth Low Energy Current Consumption Measurements

Associated Part Family: CYW4330

This application note provides an introduction to the Bluetooth Low Energy (BLE) technology, and describes the setup and
procedures to measure the basic current consumption in two of the most common BLE modes (advertising and scan mode).

This application note is intended for hardware engineers and designers who are using the CYW4330 device in their design.
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1 Introduction

1.1

The CYW4330 implements the industry's most advanced radio coexistence algorithms and hardware mechanisms
to allow an extremely collaborative WLAN and Bluetooth coexistence scheme, along with coexistence support for
external radios (such as GPS and WiMAX). The result is an enhanced overall quality for simultaneous voice,
video, and data transmission on a handheld system.

This application note provides an introduction to the Bluetooth Low Energy (BLE) technology, and describes the
setup and procedures to measure the basic current consumption in two of the most common BLE modes (adver-
tising and scan mode).

This application note is intended for hardware engineers and designers who are using the CYW4330 device in
their design.

This document assumes that a user knows how to download firmware to the CYW4330 device. If the CYW4330
device has already been integrated onto a platform, the proper configuration files need to be loaded and the
proper commands for BLE are generated by the host processor. If an evaluation board is being used, this can be
accomplished by using Cypress'’s proprietary BlueTool™ software. Contact your local Cypress technical represen-
tative for BlueTool support.

Cypress Part Numbering Scheme

Cypress is converting the acquired loT part numbers from Broadcom to the Cypress part numbering scheme. Due
to this conversion, there is no change in form, fit, or function as a result of offering the device with Cypress part
number marking. The table provides Cypress ordering part number that matches an existing loT part number.

Table 1. Mapping Table for Part Number between Broadcom and Cypress

Broadcom Part Number Cypress Part Number
BCM4330 CYW4330
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1.2

1.3

Acronyms and Abbreviations
In most cases, acronyms and abbreviations are defined on first use.

For a comprehensive list of acronyms and other terms used in Cypress documents, go to:
http://www.cypress.com/glossary

References
The references in this section may be used in conjunction with this document.

Note: Cypress provides customer access to technical documentation and software through its Cypress Developer
Community and Downloads & Support site (see Overview).

For Cypress documents, replace the “xx” in the document number with the largest number available in the reposi-
tory to ensure that you have the most current version of the document.

Broadcom Cypress
Document (or Item) Name Document Number | Document Number Source

Cypress ltems

Cypress Bluetooth/WLAN Motherboard For 9UMB-HWUM100-R
Cypress Bluetooth and Wireless LAN

Applications Testing, BCMOUMB Hardware

User Manual

Cypress Developer Community

loT Resources

Cypress provides a wealth of data at hitp://www.cypress.com/internet-things-iot to help you to select the right loT
device for your design, and quickly and effectively integrate the device into your design. Cypress provides cus-
tomer access to a wide range of information, including technical documentation, schematic diagrams, product bill
of materials, PCB layout information, and software updates. Customers can acquire technical documentation and
software from the Cypress Support Community website (http://community.cypress.com/).

Overview

The Bluetooth Low Energy (BLE) technology is a global standard for very low-power wireless technology. The BLE
devices can operate from coin cell batteries for applications that use low data rates. BLE devices can communi-
cate wirelessly to dual mode Bluetooth-enabled devices. The connections are designed to be robust, short range,
and low cost. The BLE-enabled devices are used in the area of fithess, advertising, medical, security, and home
entertainment.

Comparing Bluetooth Low Energy to Bluetooth 2.x/3.x

The similarities between the Bluetooth and the BLE technology allow a Bluetooth transceiver to have dual-mode
operation. Bluetooth and BLE technology can coexist in one device. For example, a BLE radio can use the follow-
ing items from an existing Bluetooth radio:

m Radio architecture

m  Host controller interface (HCI) logical and physical transports

m Logical link control and adaptation protocol (L2CAP)

The BLE technology differs from Bluetooth in the following areas:

m Discovery and connection procedures are handled differently when it comes to lowering total power consump-
tion.

BLE is limited to only one packet type.

Connections are entered and always exited in sniff-like mode.

Transmit and receive operations are governed by interframe spacing as opposed to being slot oriented.
Profiles are thinner than standard Bluetooth and are structured around client/server architecture.

BLE devices have lower duty cycles and only three advertising channels to lower connection time. The shorter
enable and connection times result in lowering total power consumption.
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The BLE devices can either be dual or single mode. The dual-mode devices are combined with a Bluetooth device
for use in PCs, cell phones, and tablets. The single-mode devices are BLE only, and are designed to have very
low power consumption. The single mode devices are typically small and can operate for a long period of time
using a coin cell battery. The CYW4330 is a dual mode device with Bluetooth and BLE.

Table 2 lists specifications for the BLE and Bluetooth technology.

Table 2. BLE and Bluetooth Specifications

Specification BLE Technology Bluetooth Technology
RF section enable tim: 0.6msto1.2ms 22.5ms
Device connection times 3ms 100 ms
Peak transmit power 10 dBm 20 dBm
%uency range 2402 to 2480 MHz 2402 to 2480 MHz
RF channel spacing 2 MHz 1 MHz
aannels used 4 40 channels 80 channels

This section describes the setup and procedures to measure the basic current consumption in BLE modes.

The current consumption is not measured in the typical method that is by using a multimeter, or adding a series
resistor and an oscilloscope. The recommended method is to use a power analyzer. A power analyzer is power
supply with the ability to make detailed current measurements. A power analyzer is used to measure peak current
and average current consumption over a longer period of time. A power analyzer can measure both without hav-
ing to use multiple pieces of equipment such as a scope and multimeter. BLE is mostly in sleep mode with a very

5 Test Setup
short active period.
5.1 System Requirements

The system requirements are listed below.

m Host system requirements
m A personal computer running Microsoft® Windows® operating system is required to use BlueTool. Cypress
recommends running Windows XP; however, other versions of \Windows are supported.
m Hardware requirements
o Agilent N6705A with N6761A precision power supply
a CYW4330 McLaren daughterboard
a BCMS9UMB Bluetooth/WLAN motherhood
m Software Requirements

BlueTool is a proprietary Cypress software tool for exercising, testing, scripting, debugging, and programming
devices that use Cypress Bluetooth chips. BlueTool runs on a standard PC running the Microsoft® Windows®
operating system. BlueTool interfaces with the Cypress Bluetooth chips at the HCI protocol layer.

Note: For information on how to install BlueTool contact your Cypress representative.

Www.Cypress.com
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5.2 Test Equipment Settings
Agilent N6705A with N6761A precision power module is used. Settings for the N6761A are:

Range: 0.1A

Current limit: 0.1A

Sampling rate: 0.04 ms

Mode: Data logger mode is used to capture current consumption

Figure 1. Board Configuration for the BLE Current Consumption
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5.3 Daughterboard Settings
The McLaren daughterboard has to be configured prior to taking the measurements.

m Remove L10 and R30 on the topside of the board, refer to Figure 2.

Figure 2. CYW4330 McLaren Daughterboard
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m Remove R23 on the bottomside of the board, refer to Figure 3.

Figure 3. R23 on the Bottomside of the CYW4330 McLaren Daughterboard
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5.4 BCM9UMB Bluetooth/WLAN Motherboard Settings
The BCM9UMB bluetooth/wlan motherboard has to be configured prior to taking the measurements.

On the BCM9UMB, remove three jumpers on the topside of the board — J9, J10, and J31. Refer to Figure 4.

The normal power from VBAT to the daughterboard is disconnected by removing the jumper from J31. The exter-
nal power supply powers the rest of the BCM9UMB. Connect power analyzer to EXT2 and GND. Plug in power to
the BCM9UMB as normal and enable the power to the daughterboard from the power analyzer. The voltage from
the power analyzer should be 3.3V.

Refer to 5.2. Tes 1t Settings for the power analyzer settings. Use the analyzer Data Logger mode to
measure the current consumption. Equivalent equipment can be used for measuring current consumption. Note
that VBAT is the supply for the daughterboard. Refer to the BCM9UMB Hardware User Manual for a full descrip-
tion of the motherboard.

Figure 4. BCMOUMB Jumpers
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To control BT_WAKE, refer to Table 3 and Figure 6 for the schematic and switch location of SW4 on the bottom
side of the board.

Note that the position 1 and 2 needs to be opposite of each other. BT_WAKE has to be toggled to put the device
into sleep mode and both switch positions need to be changed. See Figure 6 for schematic and switch logic. J28-
1 can be used to measure the state of BT_WAKE.

Figure 5. Bluetooth GPIO Controls
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Table 3. Bluetooth GPIO Debug Settings for the SW4 DIP Switch
Signal/Configuration 10 Drive
BT_GPIO_0 Pole 1 lPole 2
High ON OFF
Low OFF ON
Float (no connect) OFF OFF
BT_GPIO_1 Pole 3 Pole 4
High ON OFF
Low OFF ON
Float (no connect) OFF OFF
BT_GPIO_2 Pole 5 Pole 6
High ON OFF
Low OFF ON
Float (no connect) OFF OFF
BT_GPIO_3 Pole 7 Pole 8
High ON OFF
Low OFF ON
Float (no connect) OFF OFF
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Figure 6. Switch Location of SW4
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5.5 Loading the Configuration File
This document assumes that the user is familiar with BlueTool and hardware setup needed for collecting current
consumption measurements. This section provides steps for loading the configuration file.
Follow these steps to load the configuration file after the CYW4330 McLaren daughterboard is powered up:

1. Launch the Cypress BlueTool software.
2. Enter CNTL+0 to open the log window.

3. Enter CNTL+1 to open the HCI Control Window.

trol Window iran<poit @

€ usB  Jusho =]
CONET | =l
€ SDI0  [sdicD =]
 UART  |com |

115200 ~|

v CTS flow control
I~ SLIP/Three-wire

Features: I

4. Select the port connected to the BCM9UMB, and click OK.
Typically, itis COM1 or USBO.

WWW.Cypress.com Document No. 002-14934 Rev. *C 10
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5. Click Reset and the log window should display ‘success’.

Ele Edi View Transport ‘Window Help

ECTCT— i)

47:47.030 coml5 -- Transport opened
coml5R@115200

47:47.046 coml5 -- Protocol set to HCI @ 115

coml5R@115200

47:48.296 coml5 c> Reset
HCI Command
comlSRI1SZ00
[03 OC 00]
opcode = 0xCO3 (3075, "Ressrc”)

47:46.297 conl5 <c  Reset
HCI Command Complete Event

comlSR115200
[OE 04): 01 03 OC 00
event = OxE (14, "Command Complete™)
Num HCI Command Packets = Oxl (1)
Command_Opcode = 0xC03 (3075, "Reset™)
Status = Ox0 (0, "Success”)

I Control:
¥ HCI protocal active |7.3: Host Controller  Baseband Commands (3 key) =
™ HodUPRX&CTSlow _Fecet | I ARM resat device with DTR siobe

Create_hew_Unit_Kep
Read_Stored_Link_Fey
‘wiite_Stored_Link_K.ey
Delete_Stored_Link_Key
‘white_Local Marme
Read_Local_Mame
Read_Connechon_sccept_Timeout
‘wiite_Connection_sccept_Tmeout
Read_Page_Timeout
‘Wite_Page_Timeout

Read Scan_Enable
‘write_Scan_Enable
Read_Page_Scan_activily
‘white_Page_Scan_dctivity
Read_|nquiny_Scan_Actiity
‘wiite_|nquiy_Scan_activity
Read_Authentication_E nable
wite_suthentication_Enable
Pead_Encryplion_Mode
‘wite_E ncryption_Mode
Fead_Clase of Device
wite_Clazs_ol_Device
Read_Voice Selting
‘wite_Voice Setting
Read_Automatic_Flush_ Timeout

Wite_utomatic_Fhish_ T eneout

AL AR |

6. Select the 0: Vendor-specific Comimands (0 key) from the list.

Fie Edit View Transport Window Help

¢ Log Window
32:16.988 coml c> BReset
HCI Command
com1@115200
[03 OC 00]
opcode = 0xC03 (3075, "Reset”)

32:17.003 coml <c Reset
HCI Command Complete Event
com1@115200
[OE 04]: 01 03 OC 00
event = OxE (14, "Command Complete”)
Num HCI Command Packets = Oxl (1)
Command Opcode = OxC03 (3075, “Reset”™)

Status = 0x0 (0, "Succeas™)

CEX
v HCl protocol active 7.3 Host Controller & Bzseband Commands (3 key)

7.1: Link Control Commands (1 key)
LR CTSow |5 | PobcuGomends GBS

Set_Event Mask 7.3: Host Controller & Baseband Commands (3 key)
7.4: Informational Parameters (£ key)

7.5: Status Parameters (5 key)

7.6 Testing Commands {6 key)

7.8: LE Controller Commands (8 ke

0 WVendor<pecificdommants (0 key)

WWW.Ccypress.com

Document No. 002-14934 Rev. *C

11



&% CYPRESS

g EMBEDDED IN TOMORROW"

Bluetooth Low Energy Current Consumption Measurements

7. Select the Download Minidriver from the list and enter CNTL+9.

Fle Edt View Transport Window Help

20:22.679 coml c> Reset
HCI Command
coml1@115200
[03 OC 00]
opcode = 0xC03 (3075, "Reset”)

20:22.686 coml <c' Ressat
ACI Command Complete Event
15200
[OE 04]: 01 03 OC 00
event = OxE (14, "Command Complete"™)
Num HCI Command Packets = Oxl1 (1)
Command COpcode = 0XCO03 (3075, “Reset”)
Statua = 0x0 {0, "Succesa™)

[ HCI Control: com1@115200

[¥ HClprotocol active | 0: Vendor-specific Commands (0 key)

[~ Hold UPRX & CTS low

HDownload Minidriver

Read_SCO_PCM_int_Param
Write_PCM_Data_Format_Param

Write_SCO_Time_Slot

Eﬂab!E_Rad'o

Read_Diagnostic_info

Enable_TCA
Enable_USB_HID_Emulation
Write_RF_Reprogramming_Table
Automatic_Painng_Requested
Head VS Edension
Write_\/5_Bdension

Read_Collaboration_Mode

WWW.Cypress.com Document No. 002-14934 Rev. *C
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8. Locate the correct configuration file, and click Execute.

Ble Edit View Transport Window Help

B8 Dovnload: com1@115200 g@
: F-u'mvel Status:  Idle
Device corfiguration: 4330 Rurtime RAM =] mpot | Bport | [CotexM3HCI =] Execute
Setup - Wiite - Manual read/wite
[ Initially reset device with DTR strobe Max wiite size: I2I}G
I Adobad ¥ Al [ [Tree——

I~ Wat forlaunch announcement [ Repmaram IF_PLL I (Mt e ke o)

™ Download minirive: J=

I Download firmware

I )| e |
¥ Dovmnioad configuration record

Ez:mms'-bfuﬁh_cemﬁwapus\lesmm ECMAIIMETCGES\BCMA230B1_002.001.003 0043, 0000\Genenic_37_4MHz'fcbga'BCM433081_002.001. Locate I

[RAMnrtime ] SSlocation: [2:00210000 | [ooco0

v Include static section [~ From bum image {~ Omit RF_PLL (55 nm radic I Include charger config

Cystalfrequency (MHz): [26 MHzpreset  + Ervor (PPM): 0 : [xoooo0000

Output power adust: [0 mpedance matchtuning {31 3 lengtt [p0000

BD_ADDR: [4330B1002878 " Include BTW securty key Remote d e o
——

9. From the HCI control window, select the check box next to the HCI protocol active to enable the COM/USB
port. Select 7.3 Host Controller & Baseband Commands (3 key), and click RESET to reset the device. In
the log window the results should display ‘success’.

6 Current Consumption Measurements

This application note provides current consumption measurements in two of the most common modes: advertising
and scan mode.

Note: Contact your local Cypress technical representative for BlueTool support and {o download the configuration
file (refer to 5.5. Loading the Configuration File) needed for the following sections.

6.1 Advertising Mode

The BLE technology broadcasts connection packets in the advertising mode. For example, a temperature sensor
broadcasts at certain intervals when temperature data is available. The devices that are scanning for data would
then connect with the advertising device and download the temperature data. This is an example of a non-con-
nected mode.

1. Launch the Cypress BlueTool software.
2. In the HCI Control window, select 0: Vendor-specific Commands (0 key) from the list.
3. Select Set_Sleepmode_Param from the menu.

WWW.Cypress.com Document No. 002-14934 Rev. *C 13
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4. Inthe Set_Sleepmode_Param window, select UART from the Sleep_Mode list. Ensure that the
BT _WAKE_Active_Mode is set to Active Low, and click OK.

File Edit View Transport Window Help

Sieep_Mode:

Ichas_ Thwshiold_Hoat (0255

ichy_Thrmshold_HC {0-265)

BT_WAKE_Active_Mode:

HOST_WAKE_Active_Mode:

™ Alow_Host_Sleep_During_S00

™ Combine_Seep_Mode_nd_LFM

™ Enable_Tristate_Control_OF_UART_Tx_Line

Setie Conreectian  H sading (n Shsperd. Im conmections; Bsep whan tmed activly alicws _':J
s Timedit {0 2565] ID E

= Enﬁ!eﬂﬁﬁgﬂ,‘:rfu_ﬁm‘-

I~ Pulsed_HOST_WAKE

5. In the HCI Control window, select 7.8: LE Controller Commands (8 key) from the list.
6. Select LE_Set_Advertising_Data from the menu. Set the Advertising_Data parameter with any 4 bytes.

File Edit View Transport Window Help

. 'HCI Control: com1@115200 8 [=]1E7{
[V HClprotocol active  [7.6: LE Cortroller Commands (8key)
I™ Hold UPRX&CTSlow _Feset | [T ARM reset device wih DTR strobe

LE_Set_Ewent_Mask -
LE_Read_Buffer_Size
LE_Read_Local_Supported_Features
LE_Set_Random_Address
LE_Set Ad'vefﬂmg Parameters

g _Channel Tx Power

Adverdising Data

LE_Set_Advertise_Enable
(£ o Sean-Eratle " HCI C d: LE Se
LE_Sst_Scan_ i L .
S P ————
LE_| Ol ection_| A
LE_Read_White_List_Size Advertising_Data: I" 223344
LE_Clear_White_List
LE_Add_Device_To_White_List
LE_Remove_Device_From_White_List
LE_Connection _Lpdate
LE_Set_Host_Channel_Classification
LE_Read D1annel Map
LE_Read_Remate Used Features

LE Encr:rpt

LE_Rand

LE_Start_Encryption
LE_Long_Term_Key_Reguested_Reply
LE_Long_Tem_Key_Requested_Negative_Reply
LE_Read_Supported_LE_States
LE_Receiver_Test
| E Tranemitar Taest

]
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7. Select LE_Set_Advertising_Parameters from the menu.

File Edit View Transport Window Help
| !HCI Control: com1@115200 "M [=]F{

™ Hold UPRX & CTS low Hese! Il_ ARM reset device with DTR strobe

e

LE_Long_Tem_key Requested Reply
LE_Long_Tem_Key Requested_Negative_Reply
LE_Read_Supporied _LE_States
LE_Recemver_Test

|LE Temmemdbar Tas

| ¥ HClprotocol active | 7.8: LE Controller Commands (8 key) =

8. Setthe LE_Set_Advertising_Parameters by selecting both the Advertising_Interval_Min and Advertising_In-

terval_Max to 4096, click OK.

Adverising_interval_Min (0-16384; n s, Range: 20ms{32 sots)to 10.245(16334 sots). Does nt apely to comnectable diecicd =vois)  [H056 e
Aclverteing_interval_Max (0-16384;n sots. Range: 20ms{32 slote)to 10 246{16384 scts). Does not applyto cannectable -=cie cvents) [0 B

A
._HCI Command: LE_Set_Advertising_Parameters (COMI@115200000"

Advertising_Type: [Connactable Undrected 4
Own_Address_Type:

Diract: A ddvess_Type: I—u;l
[irect_fddiess: l—;l
Advertising_Channel_Map:

WChen 37 [ Can32 W Chen 3

=1o|x]

Advertsing_Fiter Policy: {Alow Sean Request from Ay, Alow Carnect Reguestfrom Any
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9. Select the LE_Set_Advertise_Enable from the menu. In the Advertising_Enable window, select Advertising

is enabled, and click OK.

[V HCl protocol active
[ Hold UPRX & CTS low

LE_Set_Event_Mask
LE_Read_Buffer Size
LE_Read_Local_Supported_Features

LE Set_Random_Address
LE_Set_Advestising_Paramelers
LE_Read_Advertising_Channel_Tx_FPower
LE_Set_Advertising_Data

LE Set Scan Respanse
LE Set Advedtise W
LE_Set_Scan_Para -~ ‘HCI Command: LE_¢
LE_Set Scan_Ena
LE_Create_Connect i Sl | Advertising is enabled JEd
LE Create_Connection_Cance
LE_Read_White_Lsi_Size

LE_Clear_Whie_Lsst
LE_Add_Device_To_White_List
LE_Remove_Device_From_White_L
LE_Connection_Update
LE_Set_Host_Channel_Classficalion
LE_Read_Channe!_Map
LE_Read_Remote_Llsed_Features

LE_Encrypt

LE_Rand

LE_Start_Encryption
LE_Long_Tem_Key_Requested_Reply
LE_Long_Tem_Key_Requested_Negative_Reply
LE_Read_Supported LE States
LE_Receiver_Test

| E_Tranemitar Tost

10. Put the device in Sleep mode before measuring the current or the current consumption will be approximately 4

mA.

To put the device in Sleep mode, toggle position 1 and 2 of the SW4 (refer to Figure 6 and Table 3 to set
BT_WAKE to high).

The results from the N6705A DC power analyzer are shown below. The average current consumption for the

advertising mode is 162 pA with 4 bytes of data. It is measured over 2.56 seconds (advertising interval).

The actual current consumption is approximately 142 yA. The front-end module (U2) needs to be

removed. There is 20 pA of leakage, which is difficult to remove.

0:
BO0.0 msS . Run

m Delta hin. A, fula. I p-
1430 14208 Tud 15ud 163ud Bifmé  53TmaA
2871  215Yms 25858 9019ms Z2.556= 1.323= - =
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0:01

Logding”’D one 800.0 msid 0:00.650

mil m2 Delta hin. Avg. Max. | p-
119uA 121uA 2uA -10uA 142ua 554dmA  554mA
6471s 9.028s 2558s 6561s 2.558s 65765 e g

11. Switch the BT_WAKE to low by toggling position 1 and 2 of the SW4 (refer to Figure on page 8 and Table 3 for

BT_WAKE control).

12. Select LE_Set_Advertise_Enable from the menu. In the Advertising_Enable window, select Advertising is

disabled, and click OK.

File Edit View Transport
i !HCI Control:

¥ HCl protocol active

" Hold UPRX & CTS low

LE_Set_Event_Mask
LE_Read_Buffer_Size
LE_Read_local_Supported_Features
LE_Set_Random_Address
LE_Set_Advertising_Parameters
LE_Read_Advedising_Channel_Tx_Power

LE_Set_Adverising_Data

LE _Set Scan Reﬁoﬂse

LE_Set_Scan_Parameters
LE_Set_Scan_Enable
LE_Create_Connection
LE_Create_Connection_Cance!
LE_Read_White_List_Size
LE_Clear_White _List
LE_Add_Device_To_White_List
LE_Remove_Device_From_White_List
LE_Connection_Update
LE_Set_Host_Channel_Classification
LE_Read_Channel_Map
LE_Read_Remote_llsed_Features

LE

LE_Rand

LE_Start_Encryption
LE_Long_Tem_Key_Requested_Reply
_Tem_Key_Requested_Negative_Reply
LE_Read_Supported_LE_States
LE_Receswver_Test

| B Tracemittar Taet
e ——

Window Help

|7.8: LE Cortroller Commands (8 key)
Feset | T ARM reset device with DTR strobe

Y e ] ) vl e, S, ey ] )

,..
m
i Igl
{'=]
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6.2 Scan Mode
The devices in scan mode look for advertisers to setup a connection. This is an example of a non-connected
mode.

1. Launch the Cypress BlueTool software.
2. From the Transport menu, select HCI Control or enter CNTL+1.

File Edit View | Transport Window Help
I =

Ctrl+1
Ctrl+2

Log Wingle

Throughput Tests... Ctrl+3
SCO Test... Ctri+4
Sot Speech Bandwidth to 16KHz

sek Speach Eancwidih o S8KHz

Bluetooth HID... Ctrl+5
Cwver-the-air Firmware Update... Ctrl+6
SDR Ctrl+7
Fle Trarsfer Cirl+8

Download Firmware/Config... Ctri+9

SRS, .

3. In the HCI Control window, select 0: Vendor-specific Commands (0 key) from the list.

4. Select Set_Sleepmode_Param from the menu.

5. Inthe Set_Sleepmode_Param window, select UART from the Sleep_Mode list. Ensure that the
BT_WAKE_Active_Mode is set to Active Low, and click OK.

File Edit View Transport Window Help

. {HCI Control: com1@215200 NN [u]} 3 oe e | 152... M [=] 3
F HCI : -
prtocclactive |0 Vendorspechic Commands (1 key) e ﬁl
I™ Held UPRMACTSlow et | [T ARM reamt device wih DTR strobe
Encryption_Key,_Siz w dha_Threshold_Host (0:255)c o (7] Cancel |
Reboot
Idha_Threshold_HC {0-265): 1] I'E
BT_WAKE_Active_Made: Actve Low w
HOST_WAKE_Active_Mcde: Active Low | w
™ Aiow_Host_Sleep_During_SCO
[™ Combine_Slesp_Mode_fnd_LFM
™ Enable_Tristate_Control Of_UART _Tx_Line
Aetiva Cansectian Hedding 06 Siepend |ﬂ.u1m:mc1m e 2n bmed activty 2 _:J
Hesamea_Timeout {0255 ID |Ebd:l

W Ensble BREAKX To_Host
™ Pulsed_HOST_WAKE

WWW.Cypress.com Document No. 002-14934 Rev. *C 18



&u CYPRESS

> EMBEDDED IN TOMORROW” Bluetooth Low Energy Current Consumption Measurements

6. In the HCI Control window, select 7.8: LE Controller Commands (8 key) from the list.

7. Select LE_Set_Scan_Parameters from the menu. Set the scan parameters as below, and click OK:
LE_Scan_type: Passive Scanning
LE_Scan_Interval: 2048
LE_Scan_Window: 18

File Edit View Transport Window Hel
| |HCI Control: com1@1152 ] 3
[ HClprotocol active  [7.8: LE Cortroler Commands (8 key) =
™ Hold UPRXACTSIow _Fleset | I ARM reset devics with DTH stobe

‘HCI Command: LE_Set_Scan_Parameters (com1@115200
LE _Scan_Type: Passive Sconning |
LE_Scs_inteal (416384 in slls. Range: 25ms 10 10.24s):  [2028  [B800
LE_Scan_\rdow 416384/ n dots. Range: 25msto 10248 [Tl ez
Own_Adrres:_Typa: Public Address =

Scanring_Fier_Pokcy: |Accept il adveisement packets except Drected Adv not drected o you v |

8. Select LE_Set_Scan_Enable from the menu. In the LE_Scan_Enable window, select Scanning is enabled,
and click OK.

Eile Edit View Transport Window Help
i 'HCI Control: com1@115200 ol x|

¥ HCl protocol active | 7.8: LE Controller Commands (8 key)

™ Hold UPRX&CTS low Heseill_hﬂﬂmddwincﬂhﬁmm
LE_Set_Event_Mask
LE_Read_Buffer_Size
LE_Read_Local ﬁ.lppoftsd Features
LE_Set_Random_Address
LE Se{_Adesng Parameters
LE_Read_Advertising_Channel_Tx_Power
LE_Set Mvu‘tlmg Data
Scan_Response

LE_Read_White_List_Size
LE_Clear_White_List

LE_Long_Tem_Kay_Requested_Raply
LE_Long_Tem_Key_Requested_Negative_Reply
LE_Read_Supported_LE_States
LE_Receiver_Test

| E Trasermttar Tast
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9. Put the device in Sleep mode before measuring the current consumption.
To put the device in Sleep mode, toggle position 1 and 2 of the SW4 (refer to Figure 6 and Table 3 to set
BT_WAKE to high).
The results from the N6705A DC power analyzer are shown below. The average current consumption for the
scan mode is 341 pA. It is measured over 1.28 seconds (scan interval).
Again, there is 20 pA of current leakage in the front-end module (U2). The corrected current con-
sumption should be approximately 321 pA.

fula. | p-p
1400/ 143uh 3 12u 338 2hBmA  2BEmA
hTms  2270s 1. by 5 1.284s 1.383= -5

0:00:01.336 0:00:02.836 0:00:04.337
Logging Done 500.0 ms/d -0:00:00.662 Run Key

mi m2 Delta Min. Avy. Max. | p-p
121ué 113uA 2uA OuéA 321luAa 255mA  255mA
2.766s  4044s 1278s  3.337s 1.278s 3.758s e §
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10. Switch the BT_WAKE to low by toggling position 1 and 2 of the SW4 (refer to Figure 6 and Table 3 for
BT_WAKE control).

11. Select LE_Set_Scan_Enable from the menu. In the LE_Scan_Enable window, select Scanning is disabled,
and click OK.

File Edit View Transport Window j;leip
: |HCI Control: com1@115200 N [= |_|

IV HCl protocol active  |7.8: LE Controller Commands (8 key)
™ Hold UPRX&CTSlow  Feset | T AFIMresetclsvbewihDTRdmbe
LE_Sgt Event_Mask -

m i fn
¥
il
?é"
§

LE Read Adverhsth Channel_Tx_Power
HCI Command: LE_Set_Scusil (=] ]|

Fiter_Duplicates: IDupEcaleﬁtemg-sdsabled_l |

557
H
o

i.

| ]

friee
log
?

8§

§

3

gg'ﬁ
i
i

T e
1

!

gﬁ'g

n
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